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Analyses of community stability and inter-specific associations between the rare

plant Phyllitis scolopendrium and its associated species
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Abstract: The fern Phyllitis scolopendrium ( Aspleniaceae) is listed as a secondary protected plant in China. The species is
extremely rare, and its distribution is limited to Changbai Mountain along the border with North Korea. Nearly nothing is
known about its ecology, except for scarce studies on its artificial culture. The results of our previous field survey show that

the natural population of P. scolopendrium has an aggregated distribution within a very limited area, and only few individuals

E2TH . BHE+ =0 KA 4R E Z BRI H (2012BAD22B040102) ; 75 M B & 35135 H (20110429)
W5 B H#A:2014-04-28; &iT B HA:2014-11-14
# MIRVEAH Corresponding author.E-mail ; huangxiangtongehs@ 126.com

http ://www.ecologica.cn



14 BRI ER S AR AR R A R AE 1 R AR 81

are found in the Linjiang area of Jilin Province. A total of 70 plant species were found to occur near P. scolopendrium,
including 16 species of trees, 16 species of shrubs, and 38 species of herbs. In the present study, we examined the inter-
specific associations of this fern with other plant species and their relationship with community stability. On the basis of a
2 x 2 contingency table, we used a set of different methods, namely, X* and W tests, association coefficient, point
correlation coefficient, Ochiai index, and percentage co-occurrence, to analyze the inter-specific associations between P.
scolopendrium and co-occurring species. In addition, we tested the level of community stability at elevations of 729 m and
1008 m by using the Godron stability analysis. The results showed that the total community association of variance ratio was

greater than 1; the test statistic W was lower than X indicating that the species in the overall community were

0.05 (V) »
positively associated ( although this association was not significant ). An analysis of association indices revealed that P.
scolopendrium was less strongly associated with trees and shrubs than with herbs. When species pairs were analyzed, the
association of P. scolopendrium with trees was not significant ( X* < 3.841), its association with the shrub Euonymus
maximowiczianus was significant (X*>> 3.841), and all other associations analyzed were not significant. For herbs, the
association of P. scolopendrium with Polystichum tripteron was strongly and significantly positively correlated (X°> 6.635) ,
that with Dryopteris crassirhizoma was significant, and the association with Lamium barbatum was significantly negatively
correlated (3.841 < X< 6.635). These results indicated that there were no significant inter-specific associations between P.
scolopendrium and most co-occurring plant species. With the exceptions of a few shrubs and herbs, inter-specific correlations
tended to be independent and random. Godron stability analysis showed that the ratios of cumulative inverse of species
number to cumulated relative frequency of two plant communities at 1008 m and 729 m of elevation were 35/65 and 34/66,
respectively, distinctly different from 20/80. The ratios of the arbor layer, shrub layer, and herb layer in each community
were also far from the stability point, indicating that the whole community was unstable. The stability ranking within each
community was herb layer > shrub layer > tree layer. These results indicated that the P. scolopendrium community is not
stable, and stronger protective measures are required. For species protection and ecological recovery, species with strong
positive associations should be chosen for protection in order to establish a suitable environment for P. scolopendrium,

stabilize its population, and effectively protect this rare species.

Key Words: Phyllitis scolopendrium; associated species; population associativity ; community stability

TEVR PRIE S 1 22 S S BOCH) b 25 18] 231 9 28 Ak, A ) 4y o T AR EL 52 0 R ELAE BT O 180 i) A ALK 3 2 Ao
VRS ST SRRV TR ISR AL A R R i) S P I 45 R 5 4 SRR BE 11 B 98140 T AL 3 B
SESE MBI, A IR T R B IR 22 LURES Th s R I 2R AL S R 2 LA SR Rkt |

UTSOAR | [E] P 12 R R R 2 P AR v AR M TR AT T A O IS . LB 5 R A 2
AL AE BRI DG 5 B AR Bl E] SCHK BRI R F A 5 A T2 IR RIME TR . EAAIRY 3T 2x2 KA 3R R
FHEZE 280 LR BUA R AR XG4 g T 5w 1L JE 5T HE ( Cryptocarya chinensis) FETE
BERPRERRR AR S 1 . M) V2 B N M) B E R AR EAT TS, IR B R AR
W ATk %% A i DOEEY NS IP-3 ( Berchemiella wilsonii var. pubipetiolata ) | oy e ( Fokienia
hodginsii) .5 1E ( Dipentodon sinicus) \FEZLHs ( Toona ciliates var.pubescens) B A= A% ( Cerasus subhirtella var.
ascendens ) WFFT 7R S RRH YRI5 46 K 22 ORI TC SCHK ml SC B R RE AR /0 0 5 BV IR R 2t 8 L 2
W dk 2 1 B G ER R B SRARAIE 1 5 B R B A 1 IR AR DG (RS A AR A N Y SR AR R
RN T R BRI A N Ay B AR AR A ( Disanthus cercidifolius. var. longipes ) . U\ B 7F
(Arabidopsis thaliana ) FEEIF 5815 H SR FEI H TE SCER s SR B AR A IR AP REAL
T HERE B B . FERFEARREMERTSE b, HRTAEF 2 50 A iG Z 3 mitse k™ Hich &
HLAZ M. Godron $2 H 1Y BTk 2 7% ( Contribution law) 2 A R 2R HZ 5 % 1. Poissonet 45 1982 4R
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SE I PR 5 i DR AR 2 B R R AR M S N T2 R b AR MR T T 0AIE AT Y XZ ) i kAT TRk
HEIE T RN T AR, 5 S R R G A R IR AR RN L, 5 SR O B S nT &, BEmemn Y 1 X
JTIEXT B Fi F W) WY K ( Tsoongiodendron odorum) \TL/K & ( Cinnamomum micranthum ) | % % ¥ ( Castanopsis
Sabri) BEIE BT HEAZ KRV RARRRE TS 3 N HEE Y I ASRRE BETR . BRI TCIe R [R] 45
RIS FE PR MRS, X SR A I AE R 2 vh R ML VPR T OO0 S DR B SR s 45 Jy TR AT B 3 S

1 1 L b AR TV el A 40 5 2% 114 B 2 i , T L7041 AR TRHT 2B L T8 B AR AT o 2 RO R Rt
FRRRIRE ARG M X B AR SR K L X oA E KPS TR et 28 1

XEFFBR ( Phyllitis scolopendrium) K 2245 A 8 S rPRLBE A BRASHEH) . S b ERTC SRR 908 R B R 1T %
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FEFRTAE, REZ 126°11'—127°35" , J04h 41°27'—42°04" , J& iy KRtk 2 WU A R AR bR X, 4F
IR 4.7°C,7 A 22.3°C, = 10°C 15 AU 2759.7°C ; AR HI R K i 856.5mm , AF 28 % 1 1033.4mm, 44
XIMRSE 71% o T HR s B B AR YRR AR o J3 A0 I DI 0 T BR 2 T 4K 720—1008m 11
P& A R I ZARART BV B A ZAEERLAIR . 1 T 2 4R 00 B ORI 91 00 2 ety )RV 1 7 A LA 3st B 7 K
FANRIE N T AR R, FEFAE B DT & (Syringa reticulata var. amurensis ) . %5 16 W ( Acer pseudo-
sieboldianum) /NS B (A. komarovii ) | WHE ( Betula costata ) . 23 W #i ( Ulmus laciniata ) . T 45 ¥ ( Carpinus
cordata) JK i 46 Wk ( Sorbus alnifolia ) %5 5 #E AR A KUK T F ( Euonymus maximowiczianus ) . JK K ( Alangium
platanifolium) 7R A6 #i ( Deutzia parviflora var. amurensis) . ¥ [ 2% B ( Ribes komarovii ) | %~ 1t 2% #& ( R.
mandshuricum ) 5§ ; F A DA = SCHBR ( Polystichum tripteron ) L ZE 85 B R ( Dryopteris crassirhizoma ) AR
[ Bk ( Coniogramme affinis) \BF 2 ¥k ( Lamium barbatum) \15iF ( Brachybotrys paridiformis) . KW 75 ( Pimpinella
brachycarpa) 55 o RIFBRHE 7340 THE R A NACHEAIE b AR ABP RELE 0.7 Ze A7 B9 PG JL 3, 134 208 o
361.75—387.31 mg/kg A RUWEHN 99.39—108.23 mg/ke HYJEFEFIE L -,
1.2 KM E S A
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Table 1 The basic description of plots
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2.1 XFBRE I SR SCHE M

THEGIE R IR 2, R ATH, 01 BESE A 02 FFEV& B9 B AR SR ME, 5 22 Lk 3 VR 4301 1.6340 F
1.4288, VR {EH¥>1, ULBRNEER 2RI 00 ECHE (i geitie WK VR (AR 2 B, W {H Y
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Table 2 Total inter-specific association among trees, shrubs and herbs in Phyllitis scolopendrium community

X2l FHE

S T gt W 2 52 5 21

. . . . . X* Critical value

Community Variance ratio Test statistics W N 5 Results
(X0.05,v »X0.05,7)

TR 1008m 1) 01 HEVE 1.6340 26.1440 (7.962,26.296) SMATE IR (HA 2

R 729m (1) 02 BEE 1.4288 22.8608 (7.962,26.297) JARIE SCI (HR B3

2.2 RIFER S P A Yy e 1 D

TERE T AOCIHMERG 36 1 BRI, DL 2x2 BRANFEN FERE , S0 DTS TR S TR EAR AR R 1R —)
P GE T X RAOCRE(PCC) BRAS REL(AC) (O1 F55(O1) Xt th BLAY A 432 (PC) RS HT X BR 5 11
RO EE
221 XHFERS I ARYFRYERE,

TR ST AR YR AR ZE S5 I L3 3, T 3 a1 X PR S IR AR RIS 1 HE X7 <3.841(P>0.05) , i
IF 3RS T e RIS S B3 (K AE MR (A (Acer mono) X2 >1.5, 7 IS . ML AC PCC %5
B GUTFBR TGS RO R XA 6 Fh (UBRAERORIXTA 10 A, T [ AC[>0.5 (9 R 3 b, b T4 250 T
TEBRGE  KMTAERK R4S, 0.3< |AC|<0.5 F 3 B, 4 N A (Acer spp.);0.1<|AC|<0.3 £ 10 #, JfH.
| PCC |#8<0.4, JLHIEIEBRES ) | PCC | ¥9<0.2 , A EHIE T 48 R 50 T A -5 %6 1 55k JC I SR 10 ) £ 6 245

R3 MARSFAMEREEER

Table 3 Indices of inter-specific association between Phyllitis scolopendrium and tree species

R IG5 B FEFR Association indices

Tree species be PCC AC o1 pC
F T TH Syringa reticulata var. amurensis 0.4023 0.1937 0.5429 0.4835 0.2609
T-4:Hf Carpinus cordata 0.4023 0.1937 0.5429 0.4835 0.2609
M4y Ulmus laciniata 0.2741 0.1631 0.2846 0.6052 0.4167
TP Acer tegmentosum 0.1343 0.1511 0.4667 0.4352 0.2174
IR A, Eomarovii 0.0043 0.1044 0.3600 0.3814 0.1739
SAEBK A. pseudo—sieboldianum 0.0831 0.0510 0.2000 0.3198 0.1304
IKHIGTAEMK Sorbus alnifolia 2.0779 -0.3568 -0.6364 0.1066 0.0400
AW A. mono 1.6835 -0.3028 -0.3333 0.2843 0.1481
HE Betula costata 0.3730 -0.1943 -0.2727 0.2611 0.1200
ZRALAE A. mandshuricum 0.0831 -0.1325 -0.1688 0.3223 0.1600
M25 Padus racemosa 0.0388 -0.1044 -0.2727 0.1508 0.0435
2L\ Pinus koraiensis 0.0388 -0.1044 -0.2727 0.1508 0.0435
FKFZL Pyrus ussuriensis 0.0388 -0.1044 -0.2727 0.1508 0.0435
HHBE R Juglans mandshurica 0.0388 -0.1044 -0.2727 0.1508 0.0435
AEMKAY Sorbus pohuashanensis 0.0388 -0.1044 -0.2727 0.1508 0.0435
LM Tilia amurensis 0.0000 -0.0778 -0.0909 0.3769 0.2000

[RIET, 28 3 Al sz e TR 1 L b PR TR A 8 7 AU 20 ( Pinus koraiensis) 52k ( Tilia amurensis) Bk
(Juglans mandshurica) AN  AHERS AL LE 5 X T BR T CBORZAS , (HOCHR R EAIC, %A B 2 B B AR,
KA JE SRR A B LT R TR S AR S A
2.2.2 XIFER S HEARY RN AR,

4SSN O ME AR I L Ak, ST s FOW LT X R, P X IR B KU LT ( Buonymus
maximowiczianus ) R I H X; =5.9345>3.841 ik | 1F SCHR ) b F KV, B AL 4 (Lonicera chrysantha ) ]
HRRMEME (Actinidia kolomikia) X? (B354 3. 1030 F1 1.9066, 5 X% JF A F1BCL5 AU ; M AC PCC 45 RF,
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SXHFBRIEBCEE R T A 6 F, AERZE A XA 10 B, [AC|>0.5 B9 A 1 Fl BDRUE TP, H | PCC
OL PCAHBIHETESS —f7, 1M 0.3<|AC[<0.5 MU 4 Bl IEBRES 20 L JOR AR A6 I8 B 5 SR 25 14 43 1) 2
B TEEEERE, 0.1<|AC|<0.3 A 11 F, Hodv, LUK N ( Acanthopanax senticosus ) | & 3% AR
( Sambucus williamsii var. miquelii) A6 1ILHEAE ( Philadelphus schrenkii) , 1LV ¥ ( Schisandra chinensis) 2% M1
7 ( D.hamata) B2 ( Corylus mandshurica) 546202 BAGI 2% (Viburnum opulus var. calvescens) i [ 1L Hi#H7
TR P ——2T A 5 e IR S AR P AR SR Bl B o S 45 (MR A iR B W MR . |PCCHEIF 45 R 5

|AC

| AC [ #A]A],
R4 WABRSEATERE &SR

Table 4 Indices of Inter-specific association between Phyllitis scolopendrium and shrub species
WA R BRZE MR EEHE AR Association indices
Shrub species X? PCC AC o1 PC
RIRTBF Euvonymus maximowiczianus 5.9345* 0.4982 0.7867 0.7707 0.6087
JAA Alangium platanifolium 0.1343 0.1511 0.4667 0.4352 0.2174
IRALIE B Deutzia parviflora var. amurensis 0.0043 0.1044 0.3600 0.3814 0.1739
K FIZSHE Ribes komarovii 0.0831 0.0510 0.0909 0.3198 0.1304
ZRACZEHE R. mandshuricum 0.0831 0.0306 0.0857 0.4029 0.2083
PR Actinidia arguia 0.0831 0.0306 0.0857 0.4029 0.2083
F FN Acanthopanax senticosus 0.0703 -0.0281 -0.0261 0.4264 0.2400
EHH K Sambucus williamsii var. miquelii 0.3277 -0.0145 -0.0303 0.2462 0.0870
ZRACILHMEAE Philadelphus schrenkii 0.0831 -0.0306 -0.0857 0.7249 0.5667
FWRF Schisandra chinensis 0.0025 -0.0798 -0.0857 0.4500 0.2692
ZEMEL D. hamata 0.1619 -0.1423 -0.1391 0.3956 0.2222
EHE Corylus mandshurica 0.1351 -0.1449 -0.1883 0.3152 0.1538
XA 2% Viburnum opulus var. calvescens 0.0388 -0.1044 -0.2727 0.1508 0.0435
CACIERE TP E. verrucosus var. pauciflorus 0.0388 -0.1044 -0.2727 0.1508 0.0435
FIA AR, Actinidia kolomikta 1.9006 -0.3133 -0.3600 0.3693 0.2143
H LA Lonicera chrysantha 3.1030 -0.3892 -0.4545 0.2261 0.1111

2.2.3 XPIFBRS FARY R RS,

Xt FRAFR T, ST ERS HAL TR — R R S AR R R BT ERZE R MR (R 5, %

6).
x5 WAKRSEREYIEBREEIER
Table 5 Indices of inter-specific positive association between Phyllitis scolopendrium and herb species

AR Fif BRI BEHE BR Association indices

Herb species X? PCC AC 01 PC
ZXH Bk Polystichum tripteron 10.6415** 0.6476 0.6952 0.8840 0.7917
HMIZEBE T BR Dryopteris crassirhizoma 4.5515* 0.4587 0.3600 0.8528 0.7407
Y5 R BR Coniogramme affinis 0.4023 0.1937 0.5429 0.4835 0.2609
B4 Chrysosplenium pilosum 0.4023 0.1937 0.5429 0.4835 0.2609
EMRLBR Adiantum pedatum 0.2645 0.1636 0.3600 0.5394 0.3333
AW, Equisetum hyemale 0.0831 0.0510 0.2000 0.3198 0.1304
FM-FHIR Actaea asiatica 0.0831 0.0510 0.2000 0.3198 0.1304
KRACKRIE IR Lunathyrium pycnosorum 0.0831 0.0510 0.2000 0.3198 0.1304
15 WAHBR Polystichum braunii 0.0831 0.0510 0.2000 0.3198 0.1304
R T+ BR Aruncus sylvester 0.0043 0.1044 0.3600 0.3814 0.1739
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x6 MABRSEREWMH AL ISR

Table 6 Indices of inter-specific negative association about Phyllitis scolopendrium and herb species

HAR YR A5 BEFE R Association indices

Herb species X? PCC AC 01 PC
W72 R Lamium barbatum 4.5515" -0.4587 -0.5844 0.1612 0.0741
F M B Galium odoratum 2.7429 -0.3637 -0.3905 0.3214 0.1786
fEM L Ostericum grosseserratum 2.0779 -0.3568 -0.6364 0.1066 0.0400
7K 4x R\ Impatiens noli-tangere 1.2800 -0.2727 -0.2727 0.3371 0.1852
HRALHE R Arisaema amurense 0.8237 -0.2280 -0.3600 0.5171 0.3448
WI#iF Brachybotrys paridiformis 0.7758 -0.2335 -0.2727 0.3015 0.1538
BRZESLRR Laportea bulbifera 0.7279 -0.2218 -0.2381 0.3857 0.2222
T A Polygonatum acuminatifolium 0.5417 —-0.2458 -0.5152 0.1231 0.0417
W H B Diarrhena manshurica 0.5417 -0.2458 -0.5152 0.1231 0.0417
HEER T Oxalis corniculata var. stricta 0.5417 —-0.2458 -0.5152 0.1231 0.0417
KM JF Pimpinella brachycarpa 0.3401 -0.1781 -0.1919 0.3553 0.1923
LAt Astilboides tabularis 0.3277 -0.0145 -0.0303 0.2462 0.0870
o= Phryma leptostachya subsp. asiatica 0.3277 -0.0145 -0.0303 0.2462 0.0870
PEEE Rubia cordifolia 0.3277 -0.0145 -0.0303 0.2462 0.0870
HE TR Woodsia glabella 0.3277 -0.0145 -0.0303 0.2462 0.0870
AR L Pseudostellaria davidii 0.3277 -0.0145 -0.0303 0.2462 0.0870
HAEWEKSE Cardamine leucantha 0.3277 -0.0145 -0.0303 0.2462 0.0870
PR BB Dryopteris saxifraga 0.3277 -0.0145 -0.0303 0.2462 0.0870
TR JE Sk . Meehania urticifolia 0.0831 -0.0306 -0.0857 0.5217 0.3500
KM Parasenecio firmus 0.0831 -0.1529 -0.2727 0.2132 0.0833
Y5 B R Dryopteris woodsiisora 0.0831 -0.1529 -0.2727 0.2132 0.0833
L IER Camptosorus sibiricus 0.0388 -0.1044 -0.2727 0.1508 0.0435
FAHYR IKAE Pilea pumila 0.0388 -0.1044 -0.2727 0.1508 0.0435
BEMHIRPERR Thelypteris palustris var. pubescens 0.0388 -0.1044 -0.2727 0.1508 0.0435
RIS Viola selkirkii 0.0388 -0.1044 -0.2727 0.1508 0.0435
AWk Woodsia ilvensis 0.0388 -0.1044 -0.2727 0.1508 0.0435
B

s;tjel%z;;l ;)ckinensis var. ussuriensis 0.0388 ~0-1044 ~0.2727 01508 0.0435
T Osmorhiza aristata 0.0388 -0.1044 -0.2727 0.1508 0.0435

SER R TR S = X HBRAY X7 =10.6415>6.635( P<0.01) , ik 2 & 2 1 IEBESS  IF H PCC AC .01
FEECF PC A By . SR ZE 8B R FILET 2 A X7 (BI7E 3.841< X7 <6.635(0.01<P<0.05) Z [i], CL ik 5] i
IR, Horp SR 208 TR 5 R IR BRSSO TR AS

TEWFER S ) X R Bk AR 5 R XU Y Bk . B 4 W& ( Chrysosplenium pilosum ) F1 % 8k 28 R ( Adiantum
pedatum ) WA AR L EVEACE B AC O THEOR PC (XA R , PEIAIX 3 RPAH) -5 %5 F k26 BE AR DL A0 5
PR e B ek, TR 20 TR i Lk 31 35 A0 IR R4S, {H AC (2R a1 PCC . OT 5 50f PC B i ; 75 FU Bk &5
o R S B RRGA B B U EE KT (HEE AC O 550 PC BEHEIAS R B i, S et X6 Ik 5 B AR A A4 9k
A A=

75 M 6 BoRAYIE SIELEFIRT > 512 10 FhF1 28 Ffi, 1M |AC[>0.5 (9 B4 8 Fh, HrP IEBESE 3 Fh 17
B4 5 Fh T 0.3< | AC[<0.5 B4 5 B, LR IETESS 2 Fh 5645 3 F;0.1<| AC |<0.3 (A 25 Fift, i B A M)
KB 65.8% , 3k EE R TT LIGA R JE TR . 18 B X R B 26 BV R LA AR K i A S M s B ALY | e FUR TR
) A A o sl ) LR
2.3 MR AR EPE

HRAE M. Godron Faae PRI Jr ik W BEVE T A R HEA T B TIPS BRIV T B XTI BB V& e
PEEIfR (B 1) o BIPEIR R 1008m (1 01 FEHb RS R BEK R SEIE0H 4323 5 BFAH X5 LU B R 35765,
TR 729m (1) 02 FFHH AR AR T I AP EIE0E 40 % 5 BB LUIE R 34/66 , 34782 20/80,
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KSR E AR A RIS E R RE A HEVE 12T 100
ARJZ TEARJZ FAJZ I B2 1 (IS ) I LA R %
BRI S y=100-x BIf#, Z5H W 7,

7R S RGBT 5058 A AR PRl 2R s AR X T R A
VE LISV B B A R TARERDS, &)=
U VEHE P B AR ZSTEARZSTIASZ
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Accumulative relative frequency/%

FiREIBR A PSR VLR, S R P R RIS
PERG BRI i 6 2 6 s 2 52 30 P O 4
YR 2 TR 56 28 S, SR B0 B 2 T mmmens
AR L, — kU, Kb TR TR 2 (R AR ) B v , VR Accumulative inverse of species number/ %
P45 RG2S S, PR KA 0 D7 22 U VRO
T AR RREFERENHAEREL, BERD Fe
EESORHK (R AR TR o 2 TR , o
i 50 XI5 25 22 o ) LIRS R M TR IS, e 2 R 2 (P MPHR S . DR, o .2 S5 B
PEAI

B 1 MAREEREEE
Community stability graph of P. scolopendrium

F7T BEBRTEESWLER (M. Godron %)
Table 7 Results of community stability (M. Godron’s method)

\ P 2 PARY — .

ﬁ%éﬁ g l”[gjajéﬁy (j’&ﬁ:j,%%[(R ) )Q,'.J—:_'\éléﬁ? Coorlinate éj‘%

.. Determination P
Communitie Type of curves . Results
coefficient x y

01 % RTINS y==0.0117x+2.026x+9.3304 0.9846 P<0.01 34.6 65.4 NV
TeARJZ y==0.0093x> +1.837x+6.8757 0.9967 P<0.01 37.4 62.6 ARaE
i N y==-0.0103x>+1.923x+7.1329 0.9908 P<0.01 36.5 63.5 NE
ARG y=-0.01242+2.152x+3.0813 0.9896 P<0.01 35.8 64.2 NV
02 HivE 2T y==0.0103x+1.847x+14.772 0.9882 P<0.01 34.2 65.8 NSV
TeARJ y==0.0071x2+1.662x+5.6769 0.9986 P<0.01 39.6 60.4 ARaE
N y==0.0079x>+1.620x+16.011 0.9966 P<0.01 35.9 64.1 e
LW N y==0.01142+1.892x+18.865 0.9709 P<0.01 32.1 67.9 ARE

FE— 3 IR UL, BT R e MR AR IBE 2 R A R 2, B9 B0 e R e 2 DAV v 45 R 10 72
R Z HAE R FRIE . IR REIR S MBI R R e e — R e A B FR . FEWF TR IF RV A AR 0 T
YT K PP REIDE 25 1 ARV Ao Ml fE — i , AR A Z5 18 0T LIAH B EDE , A TR R A SE e

(1) JAA TR < 75 MR I VT X3 SR 4345 BT FFBR A R /N R RIR B 431, B 4 /0, Jey B R RUBE oA
SRREARAR, 8 R, 5 X TP R A ROAE A 70 Fl P ROK 16 Rl BEAK 16 Fh BAKEY) 38 R,

(2) RITKE IR X IFBRAE VR SRR I TEOCHR (VR> 1) (HBA BB E AT (W<Xgg5v) ) o X FFBR
FREES TR FEARBRES AR NS ROARBCEE B MR % . 5T AREREE Pt R 35 (X7 <3.841) ; SR IEBK LS
AT AR DT 14 1) 58 3% IEBRZE (X2 >3.841) 3 5 FAKEY) — SUHBRIA BIM B 3% A0 IEBRES (X°>6.635) , 54
LR IR N 3 IFIRSS , SEF 2 R W B AE (3.841<X?<6.635) o B iE T IZREVE Fh %k ] ph 7 PR R A O
PERCHS AR . DRBA X TR BRIEVR i A & 1 B AW B, BEVE S5 F RN BB IR AR , BE TS L ) R Ak T B 2SR
W R TE L YR A RN U RETE

(3) R4S R BOM S AH ¢ R B0 M 22 . i R BR 5 F7 AR IE BRI A 7 I AR BB 37.5% , 1 B SC K B oy
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62.5% , HIA T3 GHEAE CBERD 5 RSB 37.5% (B 5 E IEBRES R HA 1 fh SEAR W E %
R 7 BEAR BB 26.329% , (B 35 IEERZS AR 2 B, B35 OERES AR 1 R, VRIS 0 O R
A R BB 94.29% , B ICE H XTI IR R 2 B0 PR SCIRA i 25 ok 5 25 DG I () Bl AN, /L, i [m] EEC 285
IR ZR I R A FBCTT A ) A BB ST, A AR R BRI . 50 BEAR SR AR 58 WG AR ) B AW/ INA) JLAS ) e (B 3 5 1
QUREE B PEiDER

T B 235 000 5 {7 — o P A T 4 e ) ) R O 2R R A ) A 85 B ()3 7 R IE R 25 R T
W R U A AR R R A 2SO R T B, A AT T 2 T A AR A R R X R BR S TR AR5 R 2%
LTI B 5 T AR FP RN EAZ R N TEER R, A TN B A 6 ik 9 A FNAA TG A B3R5 I, 2 XU T2
X CH R R 2R85B AR A AR U AEBE TR R =X A 2 R P AE R

(4) BEVEFRUE Mo BT 2 BH L X T RS A 75 0 Fh 2450 850 1 43 55 SR REURE X A8 B8 LU A 53 R 35/65 il 34/
66, 1L 25 20/80 X —Fa g sl , FEVR SRS PEA 22, A B IS5 .

(5) FEIEMIA N | B FE 95 TR (O EAT | R 45 0 S LR 28 2 ok 2 ks T e, PR OC R 0K 8 1 1IE AH
K LIRAFZ YRR ILAE | DTS [ B R0 7 R I Y117 43 A A X6 T BRI Ah o0 30 w300, 3 VA 0 A Y
XTI BRAETS B AR  FEHB N X FFBRA 91 bk, S i EIR  22 5 DU TE V25 M M N A R R 31 8k 3428 K. Bl
HREVE IR, BB YR BRARXE A B L& A T U

(6) XFTFFBR A X PR | AR B Sy 455, PP DI K48 A fa 6, B R JC PR P9 0t . A S8BT Tk A 7
TR BT IR 5 52 B IR . R 7M™ IOk Ar A5 RAZ . [RIES, 7650 PR Ll 1 AR T e A\ T 5
B it £ 2 SRR R R A 2 RIS 5 22 AEIRZE B0 Al 11 555 b 42 i 670 10 285 0 P A6 it fe A o)
FERRI ARSI TT SR AR ST, R A SO 35 55 T By KON RIBH AR 1) 4y i 85t | SR 20 L Il 9 Fn o
B BRI B bR, RIS O BR 2 35 i , 38 0 1 R € 28 1m0 3135 AR 19 6 MK/ X, 647 [l
FVE 5 AT, AR 0 2 SCE A Y T AE B 2 i R
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