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QUANTITATIVE STUDY ON SEED PLANT FLORA OF CHINA
V. FLORISTIC SIMILARITY

"Zuo Jiafu . Fu Dezhi
 (Hunan Forestry Technical College, Hengyang 421005)  (Instisute of Botany, Academia Sinica, Beijing 100093)

Abstract This paper discusses how to use the similarity coefficients, i.e.association coefficients,
to analyse the floristic resemblance and to resolve problems in comparative study of numerous
floras being short of disirable comparison, and in floristic affinity tending to “phenology”
similarity by using improper formula, or neglecting the negative matching shared numbers
and so on. The authors take flora similarity in two separate circumstances, narrow and
broad similarities, the former points to the normal matching shared numbers of any two flo-
-ras, and the later, to both the negative and normal matching shared numbers of any two
floras. The floristic -resemblances, similar relatidnships and the substance of similarity
coefficients from the anglé of Set-Theory are discussed. It is considered that the formula of
similarity coefficient set up by P. F. Russell and T. R. Rao(1940) is suitable for discussion
and determination of narrow similarity, but the simple matching coefficient put forward by
R. R. Sokal and C. D. Michener(1958) is suitable for broad similarity. Among them, the
formula of similarity coefficient by P. F. Russe}l and T. R. Rao (1940) is a special form
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ie. d=0 of the formula of simple matching coefficient by R. R. Sokal and C. D. Michener

(1958). The authors suggest two new concepts, one is the similarity in population, and the

other, similarity in areal-type, so as to have a unified study of the floristic similarity in dif-

ferent regions separately according to the study of flora in China by Prof. C. Y. Wu. In

this paper, six floras are used as examples. '

Key words Quantitative floristics; Floristic resemblance; Simple matching coefficient; Sxmﬂan-
ty coefficient in popnlatxon, Similarity coefficient in areal-type, Set-Theory
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HTUTIHeMIE, RIHBESFHANHIN m MEEEYKRHXEEXRFYEER
(Overall flora), H+{E# A K KK REARFNEN X R 4 (Operational Floristic Unit,
#E% OFU)OFU;. OFU;, EMIAANAXREERITREBHARUT 2x2 FIBE:

I OFU,
1 0
1 a c (n=a+b+c+d) ‘
OFU, 1
0] b d M

R (1)%, a % OFU, OFU, M4 G X% H WELEH; b % OFU, %M OFU, %
‘W RIE WEERG ¢ % OFU, BN OFU, A7 N T X ¥ E M EH: d % OFU, OFU,
EAETERNE DRERE o NBREHHETRKE. |

Hil, REAYKEAUEFANEXRE, REMANAXRATRENUT S HE.

1. FA (2)B Jaccard BEP B, a/(at+b+c) )
2. FAR Q)M Szymkiewicz RFE KBFRMY, LRE, XG)RK (2)&94%%%3&
(a—N/(a+b+c—f) ERUHRHBAHE ) A3)
3. FIAR @B Czekanowski R HBFR-, A ABRK (4) % Sorense KRB, M5
EEFAR OBRFRAAHRRWAFTHRD.  20/Qa+b+c) | @
" 4. AR (5)B Kulczynski RIP RBFIVS %3, A gifeHep AW HI B PRET
HRSHRSMEES,  a/(a+b) 5)

HABUEEDI R (5) PHA BHEFMEREDE @+0)>@+b)R, MWABRG@+b); #
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(a+c)<@+b) Bf, MHEM@E+0).

S MIAZEMHEMUREK !lﬂ‘%Ja‘oéérd,. Czekanowski, Sokal. Michener, Ochiai, Bray,
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2.1 BNE BB
e X R M (Narrow floristic resemblance)RIEE—A OF U, OFU H#:Em;tﬁmﬁﬁﬁ
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M1 {£=4 OFU; 5§ OFU; Mk X KR M AR R M58 AR
Fig. 1 Venn map on the narrow floristic resemblant mhﬁomhip between any two OFU; and OFU;
1 MRE=4 OFU, 5 OFU; AIRAHA TR, #iE OFU, OFU;AFIMNEE A 544
B, MMMEE AEBRHXENELED, HTHEATKa=0, HEMNZH ﬂﬁ*ﬂfﬂ%%iiﬂj{ﬁ—
HMURES=0(E 1-1).
2 mMBEZAOFU; 5 OFU; AIFE B A TREKE, %A A5 B MRS CHTEMK
p(C) E&& OFU, 55 OFU;, I3t # TR H a, T OFU, 5 OFU ¥R EEFRBEEAL
B M348 AUB, ETEAMK p(AUB) ER%T (@+b+c). MH, OFU, 5 OFU; MALIR &R &
KE— HURES IER Jaccard REAIK 2)(E 1-2).

3 WRESA OFU; 5 OFU, AR %K (H 1-3) B4 ABAKE B ACB, NE

MNZANXETRBEEFSTEEANTRAIME p(A) =2, ENHETREA Iﬂ%%‘* B

HTEANME pB)=(@+c). Hik, OFU; 5 OFU; | n%mm%’e?%x‘tfﬁ—ﬁfﬂﬁﬁts EZ)?
a/(a+c) T (6)

mR 6) B, RE)FABRERHERY. HNY OFU; 3t OFU; ﬁ'ﬁ%‘% 100% B9AR ML, B OFU; »§
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OFU,MEZELHE—HATEFANAES A 5BHERB\ANTEIM pB\A)=C. Hit, X
AR RIS (5) BRIE A FR AT AR KR FR AR BIHER A HAY.

BABEX B—MWEEa=0, # S=a/@+b+c)=0; HZH K K b=0, u
S=aj@a+b+c)=aj@-+tc). BE, BN KM IXR 8 FKME— 4 LUK %552 7 BUF Jaccard
AWK Q)KHE, AW, WRHANXREY OFU @it 2 M0, HAKREEBA F—HE
TR 8. S8, &mxangﬁw&xw, ﬁia‘s{ﬁﬁ}x%m Russell # Rao & 3
WX ). -
i a/(a+b+c+d) « mmﬁmsx(l)) . : S m

ER—K, &4 KR FKAE LA H T K —iRE. EREABEATIR MK XK
B, n=(@+b+c+d) HEARK, ﬁﬁxt?jcmawme_4~ﬁﬁmmz§w;wmza—am
A, mua:(mm%%sz/b %‘Bﬂﬁ‘fﬁﬁﬂiﬂ%zmi. RZFEWER.

22 YEREME , |
JXREFRMpE (Broad floristic reseiblanée) BH#IE= 4~ OF U, OFu; I fFfE i 36 7H B3t
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M2 =4 OFU, 5 OFU, /" X ER MK A B EM
Fig. 2 Venn map on the broad floristic resemblant relationship between any two OFU,; and OFU;

1 B4, £BRXABMRLE Complete set)], HTEAMK pH)=n=(@+b+c+d) BETH
RESBTEKE. MRLEZA OFU, 5 OFU; A{EE{ T T RHBE FALEE d(E 2-1), B
HAAGBHRRNTRG, HAEM MY a=0, THES A5 BKHEAUB)KHEAUB)
HTRAE p(AUB)=p(AnB)=d. BULEHE=A OFU; 5 OFU; FH % R 4y FKE— MM
R SHRB) @a+d)/(a+b+c+d)=d/(b+c+d) (8)

2 WR{EZAOFU, 5 OFU; AIFERBI LA TR BB LS A5 BHXK CHTRAD
¥ p(C)=a, MRHFENKETENENAERSEE2-2), GEREEAA 5 B #13£88 (AUB)
K AUB) TR p(AUB)= p(AnB)=d. BUtR{E=4 OFU; 5 OFU; EEEEVESES
M E K — ALK K S IER Sokal fl Michener 32 i #9 8 2 UC K2 & 3 (Simple matching
coefficient)PT Bp (9).  (a+d)/@a+b+c+d) ©

3 mMBETA OFU, 5 OFU, AIFERS XK (B 2-3) AcB, WEMZAMEHITRK
BEFSTEAANTEME pA)=2, URIEARBBEFFTHS B HIKINI\B #B
KTTEAYE pA\\B)=pB)=d; X T b=0, B UM {E=4 OFU, 5 OFU; H MM LIX KK
E— MRS PR 10). @+d)/@+b+c+d)=(+d)/(a+c+d) (10)




22 : oAt LES ' | mainp

Zak(8)-(10) B, XE)MAMARO)WEFKER, Bk, " XERMLXRHR
K554 7 /A Sokal 1l Michener # i A9 M RIE R BEP (9) kK.

3 REMEMUER. XRENURKEILTARS

EMEZN O #HEN—, BNRESXSRAEEZEA LRRBEAFUHRXTHEEAY
Eiﬂf%**ﬂ%ﬁw'\'ﬁﬁﬁwﬂiﬂ%ﬂm Hit, RAONNESFHWERSHMUX RN,
ARBEAHENXREMFNETTREHE LK AR, AR ESEBRRAHRE %
RAF R I TTRNE AR R. SRAFTBRAEIMIERZAHMUNAE
EEH, RERANALERE. XERMHEA OFU, 5 OFy, Bt A R ETEKNE 4 l
BRESTREE M HE#RZ ¥ KR SRS, (Floristic similarity coefficients in popula-
tion). =4 OFU, &5 OFU, MIBARA#H KIMMHAH RALTKNE SHEXEA—4H
RN HTENRE 2 LREY KR X 4K ¥ S, (Floristic similarity coefficients in
areal-type). XEB#EMEH&Ki%ﬁ#ﬂﬂﬁﬁﬂs%ﬁﬁ#!ﬁ!ﬂﬁﬁwi(9)*&##’1

AUAMAER(T ). &ML ). FEPLJD). /UC"UJ av). FE(V YRR (V) ¥ 6
ARRAEIRRAY OFU, UHEHEWXKRIFXE, Eltﬁ.tﬁiﬂemu%ﬂﬁi‘—iﬁﬂﬂ *®
RO)HX 6 KR (ﬁﬂ*ﬁﬂi*ﬁi)ﬁﬂﬂﬁﬁﬁ#*ﬂﬂﬁ& Sp. HKXMLIRHS, Mk 1.
3% 1 HAAEHBRKS, EEMBEAERRY mE 3, NE3RR1RH, S—RABRSE
P2 EA LR B BP R, 3SR RUR 3Oy 0.891, wmzmasammswcﬁawwu

RN XAERRS 13, 12, 11, 6. 15, 7. 3R 10 F (BEAHRKXBRSEHAFIRERL '
£%CM50,51]; TH), ARAXFMZ MUK EERAE LR HIHEABNF@E. g
BRI EAKRALZE, BEHEMUREY 0.889, Fidh 2 (6] JS R UR Bk T & ool LR 3y

21 HE 6 MO LMW K2 B MAE RN _
Table 1 The similarity coefficients of genera among the flora of six regions in China

. ERATHURK G BHHEUREK Sy
OFU Similarity cocfficients in arealtypes™-*"] Similarity coefficients
in population

1 2 3 4 S5 6 7 8 9 10 1112 13 14 s

—II 0.817 0.784 0.887 0.852 0.893 0.888 0.908 0.812 0.833 0.838 0.793 0.971 0.991 0.805 0.899 0862 -
—II 0.817 0.863 0.972 0.903 0.919 0.959 0.940 0.733 0.754 0.796 0.862 0.994 0.974 0.795 0.876 0.874
—Iv 0.808 0.849 0.915 0.858 0.859 0.923 0.939 0.736 0.778 0.814 0.828 0.944 0.982 0.785 0.876 0.865
-V 0.760 0.770 0.915 0.830 0.839 0.876 0.890 0.561 0.675 0.725 0.810 0.988 0.983 0684 0858  0.802
—V] 0.808 0.816 0.901 0.364 0.872 0.893 0.953 0.624 0.619 0.713 0.810 0.983 0.983 0.723 0.858 0.828
—~I0 0.788 0.822 0.887 0.858 0.879 0.882 0.909 0.776 0.746 0.838 0.862 0.977 0.983 0.795 0.858 0.856
—Iv 0.760 0.803 0.915 0.869 0.859 0.917 0.911 0.779 0.833 0.844 0.862 0.977 0.991 0.805 0.850 0.860
-V 0615 0.778 0.8359 0.807 0.839 0.834 0.875 0.657 0.762 0.766 0.810 0.9710.991 0.730 0.839 0.808
0.663 0.770 0.901 0.852 0.859 0.852 0.906 0.693 0.746 0.754 0.845 0.965 0.991 0.756 0.861 0.826
IV 0.817 0.827 0.915 0.886 0.872 0.917 0.940 0.818 0.802 0.886 0.948 0.953 0.991 0.853 0910 0.889
v 0.788 0.814 0.944 0.835 0.866 0.893 0.917 0.789 0.810 0.880 0.914 0.994 0.991 0.818 0.906 0.871
VI 0.837 0.833 0.901 0.892 0.926 0.935 0.935 0.792 0.825 0.844 0.914 0.983 0.991 0.844 0.921 0.888
Vv 0.702 0.789 0.859 0.801 0.792 0.870 0.909 0.772 0.802 0.874 0.914 0.994 1.000 0.795 0.884 0.820
VI
VI

0.712 0.847 0.930 0.915 0.852 0.888 0.934 0.799 0.833 0.826 0.914 0.988 1.000 0.821 0.921 0.878
0.856 0.827 0.901 0.864 0.859 0.935 0.911 0.838 0.841 0.892 0.966 0.994 1.000 0.876 0.925 0.891
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AR REBEEKES 13,12.11.7.6.3 IS F, REZWHAHHCHEEIERAEXTH
AHRRBE, EERFERWEEFZE, BEAMRERY 0.888, Witz ABHHECRHEKT
BAHA RS XABRKRSE 13, 12, 6, 7. 5. 15, 11, 3 M4 Fh, HHAXFHZ AR
MU IERERELIRIOMAGRLARFE., HEEEHARSHSPLZE, SEMEUREHN
0.874, Fh2Z MARHUREATREHUREN S/ XABEKESE 12, 13, 3. 6. 7. 5. 4
M5 F, REXFRZAHHLEEIERREX SHAAELXUTH. HRARWRREEH L
ZE, BEHAMRECY0.862, P2 AEAMHMRMRTEAMLURBENNHERYEKRRE
13, 12, 7. 15, 5, 6 F1 3 #, ilﬁ:‘zwﬂznmﬂ{uﬁi§%m?ﬁ7#5}113&3!5&&?3( .4

S, 3 BRI [ Y B H:

v

‘ Io.“z |0889 |° go1 B3 hEABEEMWEKRGEMBXERR GEERSAMR)

Fig. 3 Fuzzy maximum spanning tree on the seed plant (genera) flora
0.874 0 888 . of six regions in China (No. regions sec Appendix)

4 1>0.891 0, FPESARLE/E—B,

%4 0.889<1<0.891 B, BB SAKRA LS SE—E;

4 0.862<1<0.889 i, MERS5SHILLAEE—E,; :

R 0.862<1<0.891 BY, WAL, AKXAW, HEEMSH LGS I—4. X5TEHE
YR RNEXTFRPN By 4,

4 LR, BLA Sokal #l Michener &tﬂﬂﬂﬁﬁ[ﬁ!ﬂﬁﬁﬂﬂi& O) R FRFREREASHEHE
YRRZBEIMHAPXRRLBEER, jtiu*—"ﬁi*ﬁ{ufﬁt%]&ﬂﬂ BRASN 5 R R M
PRI KA, ABE TR —E RBE KR EHAMNNYHERFEAKER.

R A3 6 MM XY KR B B R IR
Appendix Data resource on the flora of 6 regions in China
I #HRERAT FENFERREDH, WRNEY, BMALARGKRE, 19807
O £#HWUkATFHEIN&BLSFHYRFAZIMESN, SHLSTEYTHAERFE, 1989
Il 3%k A T35 Xm46]
IV ARAWLRAT “BIEHhELS%, ARALEAERMRE, 1987
V BB T RMBE, 1985 3%B2M°
VI E3EE T ERRS, IHENREYER, WRBSIHRME, 1986”
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