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THE NUMERICAL CHEMOTAXONOMIC STUDY

ON DRYNARIOID FERNS IN CHINA
Zhou Tongshui  Zhou Ronghan

: (Department of Plant Chemotaxonomy, China Pharmaceutical University, Nanjing 210038)
W E AERESTTPEMEEYBOKERFHESRR 16 MEWE SR ERIBR RS 20 L, 4513 30
SRR 30 MEEHER, ARSI T EHTESON, BEMTSERTB T L THRBEREH SRR E

G or [ A
REHR RS IR RS AT R R M

Abstract The systematic position, classification, origihation and evolution of Drynarioid ferns have
long been disputed. Many different opinions have been given based on detailed studies on their mor-
phological and anatomical characters. But chemical features have never been considered. So it is necce-
sary to consider both morphological and chemical characters by means of numerical taxonomic Methed,
in order to resolve the above problems more naturally. The total 10 species of Drynarioid ferns native in
China mainland were collected and identified along with 6 other species separately belonging toPAyma-
todes Lepisorus and Microsorium of Polypodiaceae, which are the 3 closest genera of Drynarioid
ferns. Chemical researchs were carried out firstly on rhizomes of Drynaria fortunei (Kunze) J. Sm.,
from which 15 constituents were isolated and identified, and then on other plants by means of GC
comparative method. 30 morphological and 30 chemical characters were sellected on the basis of de-
tailed morphological and chemical studies. The cluster analysis ( Correlation coeffitient, UPGMA )
were carried out and the following conclutions were proposed according to the results: 1. Not only in
the aspest of morphological characters but also in the aspect of chemicalfeatures Drynarioid ferns can be
clearly distinguished from Polypodiaceae. So we support Ching’ s suggeation that Drynarioid ferns
should be elevated to the family rank — Drynariaceae. 2. Three groups can be divided within Drynari-
a .(1) Group Sinica: including D. sinica, D. delavayi and D. mollis; (2) Group Propinqua: in-
cluding D. propinqua, D. parishii and D. rigidula; (3) Group Drynaria: including D. for-
tunei, D. bonii and D. quercifolia. They represent 3 different evolutionary levels. 3. The numeri-
cal chemotaxonomic research arouses some interesting aspects: (1)Drynarioid ferns show closest rela-
tionships with Phymatodes of Polypodiaceae; (2 ) Pseudrynarz]a shows closest relations with Group
Drynaria, which refers this group might be the primary group and have the same origin with Pen —
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dodrynaria .
Key words Drynarioid ferns; Chemical characters; Cluster analysis; Classification; Taxonomic posi-

tion

HEx 248 Y (Drynarioid ferns) &7 2y 30 F, E™ 11 f. ZEHEY DI ERRZZ TR,
R (ERMEY R, REREXR T AR MR EREFESKEFNARS. XFEH
ARG HOE 428 REMELASRBFEES AR IR Christensen(1938) B EE T K EBBRF
2 (Pleopeltideae) ; 1= B (1940) ¥ B B T L3 T £HE Bk i (Phymatodeae) ; Dickson (1946), Holt-
tum(1947, 1954), Copeland (1947, 1960), Alston(1956), Pichi — Sermolii (1958, 1959, 1977),
Mehra(1961) 1 Bierhorst (1971) M4 E B AE/K & & FH 4L L B 3K B ( Microsorium ) W) L B, Nayer
(1970, 1974) g ~7 T B ( Microsorioideae), Wi B 2K AA W G FE L M. Crabbe Z(1975) F R
¥ H 38T h WAL (Drynarioideae) o 1978 4, 1= B S5t X B H R A AP (Drynariaceae), {8 i R #
3% F23% (Chandra, 1982; Roos, 1985) . X TFTHE MBI, EEH FFW & : Christensen(1938) A
R e RIB T REERE (Phymatodes ), EEXKBK B (Aglaomorpha ) el BB ( Drynaria ) F1EBR R 22 [R] Y
SR ; Copeland (1947) R E (1978) F I\ iKMW E I Aglaomorpha heraclea, BIRT B
BX& (Roos, 1985) . B ATEILAS BRI I #r 07 T AR BER A MO BE 3R, S 7E X Su Bemll AR 4R
4322 451F (Roos, 1985), HiE 4 M AL F B BAL ¥ R R HRE, REFEESEMMUERE
B HBESE . A SE AR EREE, BRITERSGWR T HEMEREHEY FoKEERE&RHE
YT ASAHE B AR ES YR B B 2aml |, 4 BI5E AR 30 B AR 30 MEFER, ZHEESTH
Fik, AT T S8 AT, '

F£1 XEEE
DRER =2 i 2 [l
A ERHWEF Drynaria quercifolia(L. )]. Smith ¥ ¥ Hainan
B HEMEX D. binii Christ I~ 78 Guangxi
CcC W % D. fortunei( Kun. et Mett. )J. Smith 228 Anhui
WER D FREER Bk D. sinica Diels P J1] Sichuan
) E  JI{E#WEX D. delavayi Christ B Yunnan
WBR%E Drynaria F ?é »@m%% D. mollis Beddiw ) X (i )Y(_izang
o G D. propinqua( Waii.ex Mett. )]. Smit = unnan
Drynarioid ferns H WHRGIHER D. pI;ris}lxﬁ( Bedd)alged; . - Z B Yunnan
I EH#BE D. rigidula(sw. )Bedd. Z: B Yunnan
ERER . ] & ¥ PR Pseudodrynaria coronans
Pseudodrynaria ( Wall. et Mett. )Ching ¥#5 B Hainan
REEH K H E FE Lepisorus contortus( Christ) Ching ZH Yunnan
Lepisoricideae L *FHF L.macrosphaerus (Bak. }Ching Z B Yunnan
BER
Lepiscrus
BFRIER M Mg % Phymatode lucida (Roxb. )Ching ZH Yunnan
KIEEH Crysinoideae N  J8E# Ph.scolopendria (Burm. )Ching ¥ B Hainan
Polypodiaceae BRR
Phymatodes
EBRTH O  IHi B Microsorium henryi (Christ)C. M. Kuo P9 JI| Sichuan
Microsoricideae  p BE4E B PR M. buergerianum (Miq. )Ching 2= Anhui
BER
_ Microsorium
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f’ﬁ%ﬂ‘c%?’iﬂé@ﬂﬁf“mﬁ%ﬁ%% 2 J& 10 &, DAEOKBESL 3 B& 2 #ARHEY, 3t 16 f
Yy, Ik 1 iR, AP AERNEE RXREREETR, RiERATF T EAR K= REY R
ATHo
1.1.1 JBEFHRREREK

TSR AR R TEE S AEMR AR ER E3TH. BRABBIR T & B REN
100 Sy inasst, BBFEE T YA R  FEEY R AR AE.REUEY R REE RS
BERFARSHHYF TR A ZES 1L 800 KMtn4. Frikih 30 R NE 2 Frx.

. R SR
1 W& 16 WAL
2 \FHERYKE 17 BEFH
3 M A K (cm)« 18 ERBEH T
4 ) .1 19 FH-F a8 H
5 BRI SHD 20 =2 fBCR I,
6 FIER 21 = AR
7 5o 22 F—EERN
8 W hh 5% 23 NEMKES
9 EHEN 24 WFERR
10 JETHFEHRE(cm) 25 T HHR
11 EFHERERO R ) 26 MTFBHES T SN kialHER—17
12 BREA(EELEHENER/ H4K) T AEMR/ &
13 WA OHRE/ HEh) 28 AH M & IRk
14 JAFH- A 29 A& MHAE LM
15 JFHSIRE N ABEHTRE

112 WEREE R T |

W85 ( Drynaria fortunei (Kunze) J.Sm.) B4k - BARBHEOWEKEEY . RATTTX
FHY AL B, ST T RMEEREEYALF RS WERE R, 3F HIRB R R E s
AR, EEEEE . RIMHBEREAMBERY 4 EEET 9 10k ay: B
H#% (diploptene , T ); M3 — 21 — #(hop — 21 —ene, 11 ); B HEE (diplopterol, MM ); FH -9
(11) — % (fern—9(11) —ene, IV); ¥ FF I EE(cyclolaudenol) (24 — methyl — 9, 19 — cyclolanost — 25
—en—38-ol, V); ¥ M#PEE(cyclomargenol) (24 — ethyl — 9, 19 — cyclolanost ~ 25 ~ en — 38— ol, ,
V1) : ¥ @5l Ei (cyclolaudenol ) (24 — methyl — 9, 19 — cyclolanost =25 —en—3 —one,, W); =+ %
B (n — dotriacontanic acid, VlI); B— & i B¥(B — sitosterol, X))o HH &Y I OV . V. VM.V &
BHRMNZAEY 515, A5h, KA GC-MS— HRNBKAPER, FS5hMEEx R, +8EE T
—#HIt 6 MREEYH T, B 25- s — Pﬁﬂﬁ\’ﬁﬁg(ZS ~en- Cycloartenol X);25- & - HMRE
Bi(25 — en — cycloartenone, XI); 24— 4% — TPl /R EE(24 — en — cycloartenol, XI); 24 — 4 — M
IREEEA(24 — en — cycloartenone, X I);5— S —3 — BE(S5 —stigmasten—3—ol, XIV); 5- 5 H
# — 3 — (5 — stigmasten—3—one, X V)o X X[.XM[.XM.XN.X Vﬂ%ﬁﬁ%ﬁfkﬁﬂ()o
1.1.3 16 FAHW BRA YR LB

(1) BB & SHEYE2E(E1)ER, TSOTHT 8 h, BB, FHEKS.06(K, L, O
=2 1.5g;P (X 100.0mg), FRKBBEEF, HI5% CEEFRERI0-12h, EELA. FRLT
BET, BEUAOMBG-60C) REEBBRETA, BT, MAHERIEE N 0.58/ml 3HHK, & Ho

SR WS PRI BATAE ALY Lmg/ml OB |

(2) €614 4 Sp3700 S 4 5 3%4Y, 3900A WAL E M, SE — 30 BHEH (25m). HiR:
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270C ; R IR B : 290°C ; - B IR A : 250°C ; HEHIT R : 98. 0665 X 103Pa, il B L FE: 70 eV; 4
W :1:20; BFEFR: 3% 230T ; KR 260TC ; AR HEF: 1C /min; FIFESE Smin; FHR A E] 30
mifle ’ .
(3) &R FRERMAERITET 16 MW, R 3. HKE 16 FHHEWHSHEER, DU
SEAR B B R A9 BRI — R, 3 PRFAIBHERIRA RS . FRHEYHSHAERE
e, {7 B B R ZE 29min DARTHY, KB MEMARA B, R A EENE THIRZ ;29 min DUGH
WhEERS, RECRETHSYHEH, LSIENHENSB(HENEITRE) #BR. ke
30 ML R B IR 1A SR 4E FE

£3 16 PEERNHRBRERL WL

HRFS £ B B i) HEWEH
27 , 51.13 24 — ethyl — 9,19 — cyclolanost — 25 — en — 3 — acetate *
25 47.90 24 — methyl— 9, 19 — cyclolanost — 25 — en — 3 — acetate *
24 47.16 24 — ethyl — 9, 19 ~ cyclolanost ~ 25 ~ en = 3 — one
23 46.50 24 - ethyl - 9,19 — cyclolanost — 25 ~ en— 38— ol
21 © 44.85 24 — methyl — 9, 19 — cyclolanost — 25 —en— 3 — one
20 43.50 9,19 — cyclolanost — 25 — en— 3 — acetate *
18 41.61 24 - methyl — 9,19 — cyclolanost =25 —en— 38— ol
17 49.27 25 — en — cycloartenone
16 39.07 25 — en — cyclolartenone
15 38.00 hop— 21 — ene
14 37.60 hop — 22(29) — ene
13 ' 35.90 B — sitoserol
12 34.13 fern—7 — ene #
19 32.20 fern—9(11) — ene
8 30.50 nechop — 13(18) — ene *
1 5.35 n — dotricotanic — acid

* PR B B AR AR LB BRI
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2 SRR |
B 56 30 MEAFIERBITRIMTER, BEW B 1 FRmER. B0 Mgk
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L=-0.16
1 Ly=0.13 ——1

L | 1 N | i | | i
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3 BEETHLEFEMRBIQOHTHERER (HXREE UPGMA)
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RFITREMTIEE, BRE 2 ISR, N ERWAIERE—FTH, RABREHEY (A-])
K EERHEY(K-P) B EREF T HERTEAF T EHRFEEHRER, B P ERNEA
HHE

W 30 MIESFEMRA 30 MEEHERE S, HIET 60 MERHFITREESE, HELSRUES3
FimR. BB EMLR(3), 7 L1= —0.16 4R —47 Ft 2k, K 16 Do B0 R 7 PEA- B 48
BRIE(A - DAKBEERK -P), LA A, RCEBREE T 5K BB REAT TS /6 8, Bpghar
R — ¥R Bl (Drynariaceae) o

FEE 3 R E L2=0.13 &R — R %, TEBRER 2 AWAEKRE, 77 BT 2 ME:HER
(A-DFMEFRBER) . HPlRER X HB XK 3 AH, 598 R 4R B4 (Group Sini-
ca) : 3% DOPAEMER), EONEMBR) 1 FOEMIR) ; Yart# 3k 41 (Group Propinqua) : 3% GG
). HCTEHEE) 70 TCEENHIBR) ; B8R4 Group Drynaria) - &13% CORMER), BUHITHBED) 71 A (T
MR o

FRAMAMRTIE 2 R 25, 7T DL AR LA FUAE: (1) 5138 B 0 DCASMBR) 5k T i3 b
BRIE (M, N)RREY; (2) 2806 J(EZER) SHKE K AGRrH#1ER) \BCH - 8%) 1 COHER)
KR GIWIERBAN AB.C.GOEM#ER) X AR, Wi EONEMIER) FCERBR) - H(EmR W
B A0 TCREMARBR) R B, BRI —H, X581 B3 finMGEREERREN, KA TE
AL F R R EGMBEL SRR AREEME#—2HR.

£ 3k

FARAK, BISIL, 1994 W BRAR 2R AR A i 2 B 5 - P BiEY, 25(4) 175178
F1-8,1978. sh EBRAH YA B B R EHDIA T 23R8 . Y444, 16(1) : 1 - 37
By, FiEh, REAZSREE S RHTIR. 1983 R4, 21(1) .34 - 42

Chandra S, 1982. A new concept of Drynarioid fenrs. Fern Gez, 12(4):225-229
Crabbe J A, et al., 1975. A new generic sequence for the pteridophyte herbarium. Fern Gez.,11:141 ~ 162
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Roos M C, 1985. Phylogenetic Systematics of the Drynariocideae (monograph) (Unpub. )
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MULTIVARIATE ANALYSIS OF SUPEROXIDE
DISMUTASE ISOZYME DATA OF VITIS

Zhang Liping' Lin Bonian? Shen Dexu®

( 1 Department of Bioscience and Biotechnology, Zhejiang Agriculture University, Hangzhou 310029)
(2 Department of Horticulture, Zhejiang Agriculture University, Hangzhou 310029)

B E SHENBSBIREREXEAR, &6 EBFHNEEINFTE KR T ARERE 33 MiE

ABEALY EALRE TR HEEE. SREW. BRHRERRPHAEFHEA KT 33 ”‘Hﬁﬂ‘ﬁ 6 KIHEH 3 4~

KRR, M A | ALY LR A S b IR 4r T A — L.

X#E WER; BELWRSE; BTSN RESH

Abstract Superoxide dismutase isozyme data of 33 materials of Vitis were analyzed with the
technique of polyacrylamide gel electrophoresis and methods of factor analysis and cluster analysis. The
results indicated that all materials were divided into 6 groups and 3 special types. The divergence of
superoxide dismutase isozyme is in accordance with the geographic distribution of Vitis.

Key words Vitis; Superoxide dismutase isozyme; Factor analysis; Cluster analysis

B 1950 4 Markert 1 Moller 3 i [F] TR ROBEG LK, R TMKBIAC A THERE. RE
B R EH AR ET REEERARRPFEYENFSHRAALGZF. HAHRTEHTT
5B, 22 LA B 30 AN TR S8 AR AT 1) SRR LR X L AE 44, XA % 18 IR T Mg B (3
0 B0 5 T, T SR X R T R R AT AT, LA ST BR A b AL A B R 22 57 (AL o B4, 1987).
RZESF(1990) 5047 T SRad ALY Be [F T88, 5P BT R RATH F i BRI, R TR T
RS AL T 7T BB Y. AL YEALEE( f%k SOD) " BRET #MEYE N, ERSFHEYH A
AMFBE P ERF AR TH(E ) $£%,1983), EAATHRITEYTEMIET 824k, DGR
Y A A SR AL A ERBHRF, 1987), AT #ATFHE SOD Rl THgAY Lo IS4, DARR IR 36
¥ RSP B(RAF, 1992) |

AB ST A AR FR RS FBRAT A9 SOD LSl k&5 R B HEE, #7E Faii Rk
RFATHT, FERAERS [ T s Pk S SRR AL S AT R T AT o
1 BRI T
11 Ak BOBMRAREET . E¥ AR UMY E S T AR A RN 33 4, BT
WL R R A B R AR B, A 1994 5553 1996 FRRETRE. MREAKRAR _11 |



1.2 FHE: R—REHEOTES R, DS ARXKEHEZIR, mE AREBRET -
20C . LT RTAER# 0.25g, /il 2ml [A] T B 2 Bk (0. 7mol/L Sucrose, 0. Smol/L Tris — HCI, 0.
05mol/ L EDTA, 0. 1mol/L KCI, 0.006mol/1 Vc, 0.006mol/L, L. — Cysteine) B B8, 15, 000g, 4°C B.{»
15min, BR_L W 501 4T RN R B 8 B 3 B O B IK, 4r BB MR BE 10.5%, pHB. 8; 4Rk
BE3.75%, pH6.7, BT & RRASRNE | H£F(1983) Fik. A CS—930 W #/ME
BRI 590nm K T W58 RS il i B R AR XY & & o

F1 HEEAW
1 #k%j%] V.romanetis Roman et Caill 18 BFA
2 @34 V. rotundifolia Michx. 19 BLEA A4 V. sdstricta Hance.
3 fEheLr 20 EEF% V. davidii var. gcynocarpa(Gogn) Sarg
4 WHLTEH%] V. rupestris Scheele 21 =2 V. adstricta Hance var. temata W.T. wang
5 /NERIFFHE V. balansaeana Planch 22 EHREHRG
6 FFH @ V. davidii Foex 23 RFRRE
7 WEE® 24 REIL
8 RMH (LA 25 F#EJE V. champini Planch
9 AEHE V. npana Michx 26 Jue
10 BR 54 4 27 ERFRI% V.bellula W.T. Wang
11 EHEE@V. p;asexkn Mamix 28 OIE
12 #1113 % V. amurensis Rupr. var. yanshanensis 29 FHA T % V. cinera Engel
13 EHAE 30 ZEM- 3% V. hancockii Hance
L 14 AR TR B V. pseudoreticulata W. T. Wang 31 BEi%
15 £Hj% V. quinquangularis Rehd. 32 ZJM % V. ficifolica Bunge
16 THREHE 33 PIBkHG%) V. wilsinae Veith.
L7 P

RS TR AS YA 0 /B BRI 2 5 00 [ TR, 55— S B — 18
B BUR n SRR, t MR —IERE (n=9, t=33)0 AN G HE BB LZ LT 5
B TR RR, 78 AST486 14l FEFT 4. R iy BERM%EL 85% M FiiE T
8, ARTEA R R T8 40 B AR A RE RS, 05 HEAT BT
2. RGO
2.1 %% SOD [T M A B F

FEA SR &S, BErT B SOD [ TR B 12 £/eH, — A REEHE 6 -9 &> |6, T8y
a&#f 7—8 %, KA THPEE T, & WHAWEM R R FHERE 19 HESER(E 1), RIBEA
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ANER TR I EAEEER, SRR TR REE/D RI=0.33, BHEHED, NE—&, FE
TER;FHFRX(R=0.34-0.46) B HH 4—6 K2 PHF R (R=0.5-0.62) B G &
58, A 1—4 &8, AR IERBEPFROEZLBETER Lo D12 KEHERN
% SOD W LEMARER, EBREMNDAIX, £ F w4 KR AB.C.D-E.F.G.H.L.].K.L,
ZEFHRAE: ABFIBRE/D £21 &V ENHEHT ;BRI FRAFTEH HHAEY;] Fi
WA Y EH; C.D.E.F.G.I.K.L 434,

AB.J HERBRH R PADLI, 7B R M %R SOD Jf T AR HRME H HFRE
BE RN E, B TR S EMAE BB XL E.
2.2 % SOD | TEEMEAE Fatr

SRR 9 &8 (AB.C.D.F.G-H.L.J.K) B E/E AR R, 33 MU H#ITH 74
o7, IR E SRS S nvE LA BB S T B AH S REUERE, BB R 2, RE T H AR RE R HFHE
m (3R 3) B H/MNRRFHET R IEAR, TIRR R BRAMEB(R4), R 4 BB EEHEATFRE
KF 85% B9 E A, jik 6 MERF, H6 M FEHRFHSBERE S S EEER88.75%,6 %

HFETFETESE SRS, MR EF 2R A, WhR 5 B EFHEEE:
v, =0.4043%, +0.8801X, — 0.2336X, +0.0832X, — 0. 6133X,

—~0.0617Xs —0.0622X; — 0.5333Xs + 0.4798X,
y; =0.0598%, +0.0477X, + 0.5116X; + 0. 6397X, + 0. 0455X;
—0.5002X¢ - 0.3213X, +0.2271X5 — 0.6161X,
y3= —0.3411x1+0.0901X, +0.3773X; + 0.3332X, — 0. 5389X;
+0.1086Xs +0.7586X7 — 0.2184X, — 0. 4462X,
ya= —0.2014X, +0.1086X, — 0.5671X, +0.5008X, — 0.25555X;
—~0.0734X,+0.1335%X, +0.5268X; + 0.0302X,
ys= —0.0487X, +0.1718X, —0.0888X, + 0.3756X, + 0.2756X;
—0.1882X, + 0.495X, — 0.5247X; + 0. 0046X,
ve =0.551X; + 0.1695X, + 0.2854X; + 0.1309X, + 0. 1764Xs
~0.182X, - 0.2713X, +0.0557Xg + 0.1821X,

F#2 HXRMEER

1.0000

0.2381 1.0000

0.0730 —-0.1511 1.0000

0.1247 0.2076 0.1380 1.0000

—0.0865 —0.5026 0.0359 ~0.1689 1.0000

-0.4244 —0.0698 -0.0017 -0.1571 —-0.3341 1.0000

—0.3562 —0.4352 —0.0390 —0.0546 0.2511 0.1536 1.0000 :

-0.0925 -0.4335 0.0104 0.0793 0.1706 —0.1946 0.1107 1.0000

—0.0732 0.3420 —0.4483 - —0.4153 —0.1236 —0.0969 —0.1078 —0.2329 1.0000

mR S B, B—EEF yi TEH BIERIREWERRTARL RZEH/T v 2B H T AR,
B—FWEW; BZER T o F OMAER H HE X 4 FERREBRE ABEBEANER, £H
4 3% SOD /] TEHRER L. yaysB BRI 2R C.D1.G, ye ) ER TR A,
XRMIEBERTHAT, EE1TEET KBRS X G H I ERE BIREN 85 2R
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fE. FRBUHER 6 MERTES EFET 9 M ERHEHEE.

£33 WEMNR
n
HiLAR ql q2 93 q4 Qs q6 q7 a8 q9
TR
X1 0.2677  0.4382 -0.2794 -0.2022 -—0.0540 -—0.7084 -0.0753 —0.0534 —10.3226
X2 0.5827 0.0355 0.0738 0.1090 0.1%06 0.2179 0.0908 --0.7119 0.2073
N3 —-0.1547 0.3806 0.3090 -0.5695 -—-0.0985 0.3669 0.4777 0.0403 0.1931
X4 0.0551  0.4759  0.2730  0.5029 0.4166 0.1683 —0.1210 0.3978  0.2613
NS -0.4061 0.0338 -—-0.4414 —0.2566 0.3062 0.2268 -0.4488 -—0.1952 0.4341
X6 -0.0409 -0.3721 0.6149 -0.0737 -—-0.2087 -—-0.2340 -0.2855 -0.0048 0.5445
X" -0.4118 -0.2390 0.0890 0.1341 0.5490 -—0.3488 0.5321 -0.1933 0.0612
h -0.3531 0.1689 —0.1789 0.5290 —0.5820 0.0717 0.2266 —0.2396 0.2869
e 0.3177 —-0.4583 -0.3655 0.0303 0.0051 0.2340 0.3548 0.4444 0.4199
R4 ERFR/TER
N $HEE CH FERE LH R HARE
- 2.2809 0.2534 0.2534
2 1.8071 0.2008 (G.4542
3 1.4902 0.1656 0.6198
1 0.9917 0.1102 6.7300
S 0.8128 0.0903 0.8203
“ 0.6050 0.0672 0.8875
7 0.5338 0.0593 0.9468
= 0.2588 0.0288 0.9756
N 0.2196 0.0244 1.0000
%5 HTREEREAA
F1 F2 F3 F4 F5 F6
A 0.4043 0.0598 -0.3411 -0.2014 —0.0487 0.5510
B .8810 0.0477 0.0901 0.1086 0.1718 0.1695
C - 0.2336 0.5116 0.3773 -0.5671 -0.0888 0.2854
D 0.0832 0.6097 0.3332 0. 5008 0,3756 0.1309
E -0,6133 0.0455 ~-0.5389 -0.2555 0.2761 0.1764
F - .0617 -0.5002 0.1086 -0.0734 -0.1882 —-0.1820
G’ - {1.,6220 -0.3213 0.7586 0.1335 (.4950 -0.2713
H - {1.5333 0.2271 —-0.2184 0.5268 - 0.5247 0.0577
L (1.4798 —0.6161 —0.4462 _0.0302 0.0046 0.1821
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2.3 WEBARFRIIEESRES ‘ \

HREAM B IEXE 7557 Z B ERRBE B, 287 2 B 4T R A B A B B HHRA AR R A
F IR RRE(E 2), |

SATA] I, SRR T EGREE) BN RIARHERT, JRBLEREEZ KAk, BE8 8 45
BIEKF XS 2R B RAE EB R, -6 58 R REEE 5 BB T 337 (30) RO BF RN e,
WWERYST TR RE B sE NI EE R A TR, RITA A EEH By BAES P,
AT A T=2.7084 E, IR BRI EWE R, A XA FHETH &8 &
T=2.7084 JIRACFAE, ARG 33 MBI 6 2B 3 N B h —RMIRAEL. SRR,
HF6, R 6 M AL, ZARGRESWEMNNW AR BALIFTRAT L —H. F-XFTEHEKY
&R B SO & R AR A E R N, BB R TETE SR L SRR RE, R R
BRI A 2 B REK/MRER, SOD AT B REC SR E SRR, T/
BEHRERNEER— R0 RHE(EIR, 1979), REH B REE . MIKE B IFARNES
K, XHEMRIEFE B RB FROLTE 2 —B IABEHHREESATRENOME. .2

BIRRBHEE, WRA.BRGHMREMHHEHHFAZE. M TARBE OB,
[ EBRE LR RS AR BHERE, BI0ESHEREME, BAMOFRANRRES
Y, SOD A THM A RMEY A RESHERRELER. BRA4E— 46 TRELRILEE
M ERVE W a & T, SBHE R HEEZRRRE, X5 e AA AN E > %o

BERERA AT REEIX RGN L. B B 8%, R g mEl
BEEGRARBIL, X5 RAR M T EY F TR R— R ITES, 1990), P8 E# &
ZaATRERLMR, SEFNERSANEREEMAEHRATEOREXR, Vi THEL
HEY IR TFREEBENER.

FHRRR HAEFRREFRIMLIMEMEIEEE, WEEZRXR T HHIE,

BARCUFEEFREMMLRE, —HIARMMEE, BIEEEE, T HRE.

=M RE, NREFARME M E S M — K, B TIRE AT RS, B AR
AR T O AL B EDY Z [, SOD W TRt EF v M —%. B & Ralk 2n=40, 5
HENHEMES LHAERRANERN, WHFHT L TRER, SRS X, BEwE R, B
BB, ML THE, FHEAER, SOD M TERERMTEET AR, FeEgins%
Trko

F6 RTMERESER
®E HERHRS M TR

I 1,6,7,14, 8, 33,20 KA, MmeG), fma ), ng
(3E4), LRTE, PIRKES, WEE
11 3,15,16,19,32,17,21 B, THE,. ) MEHY, Buigy
RHAE LA, = AN
II1 10,12,26,27,11,22 REERE, BILARE, 0B, EiE%,
EH &G, EHEE®)
1V 4,13,9,18,23,24 RS, BOUE, RS, OEFA
BE R, RFEIL
v 28,31 aME, i
VI 25,29 TFARJE, ShAWE
VII 30 BIHE

VIII 5 JNREPR
IX 2 b L K
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