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Fig. 1 Patierns of soluble prateins in citrus plant leaves

Note: The name of each sample can be consulted from the appendix
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Pk th TURB LB W B, DR ENBLENLBUE 0—4°C JKEH B 5—8 /i,
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1.8k RARFABRBERESERAL, REERE I IRERIKE 3.5% ., 08
W 10.5% ;3 EER2Y 204l; ¥ 10V /om BEEGHEATRE R %K™,

2.4 8. Bl 0.1% O (Coomassia brilliant blue G250) 12.5% =H B
B, ZEEEEMMECNEERETYE 5 AR, DIERKRBEER. RETRE
o

3.10%: BHREEREK I3 R, REEORETINEESLE, RAEHKER
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Cont. Fig.l {+)
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obtained by acrylamide gel electrophoresis,

according to sample number (1—83) marked in the figure,
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EEREI 3 0.617, BHISHEMAE BB RREX R PRAENEZRNFHREKR
HR 0.927; MHEBBNEREX, FERKERY 2133, 1 32 AR AR R L R0 b fRl AR DU B
I, AR SRR RIS A

2 FNE R, B RARGEFTE O Cirus limon, WEH C. poredisi,
HB C. sinensis FAFMEADEEEERE 05 # C. grandis Fh PR LR PR R B
% 0.656; TRLKS C. reticwlata FPIABMEBEBE RN 0.863, BN UHRARMG
EMER C. wunshiu, MW C. rankan, W C. nobilis %ﬁ%i%ﬂ[ﬂﬁ*ﬁ{uﬁﬁgﬁ
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R ks R e RhUe ) Zenk E R B RAR R AT TR, AL E DL 0.273 BEE K P S EMEM »
WHERAE—IE, XEBITLERS THELBEEFBNERENER AR, BEER
grit B T EBNREER LT EEFBEEITERE, FRUS— NG, ERE
ST ANME 2B ER T,

3% (Singh, 1967) Fugh#f (Nath, 1969) N4, MiF#EE THENE, MR
(Scora, 1969) ELHHFy & REM AT , VOSEF BB EA BT LT, Fk AR #
] B B MRS R RE RO 2R R, HEACIR IR 4T, BLITARZE 0.612 MUBEBI K L5, &
MRS R, CSHERAOBBYHEEEER% 0759, SREFERIHLERR
1.638, E—ERTHEHRBONA, BESETHER B A C medica LRE C.
limonia 559 RAEHO4 R, A RN BEI I,

JE Rk, PR TR B 72 0.630 pUBE R KR RN —%; BN #E
Bk R AE LD SN ERE. BRI, XL B, BRT R
Fo RTT. EREMFH, SNASREFERSGLE R, REENRANAERE.

BoRS C. awramium RPN AEIRES U AERMEA, MMIE LB RAORER
BB ERASTRARGBIGERS S — BV, Do e R
BRI BOE R e R AU R BB Rl TR FBRBIEEENSE. BIEAR, 76
ERMBAMBEREMAHAR LB BRNEBERE, A, EETRESERIEE
Bk A Th B AR AT, RE A R AL R E, BREBRBRTRAENRE, &
BB R

(=) B

B RRERYE S EEEIES (tertiary semantides), B HRIEH AR £
_s R bR BT R IR (5 AR RO E R R R AN,

MR SRS R R RS TR AB (B 2) EFLUABL R Poncirss S5HITE
40 Subsection Macroacrumen FYAEIME BB BN Y 1.842; ¥FekE C. limon 5T A E
1.638: KBB4 Section Papeda SR E 1.523; K4 Section Cephalocitrus S
4135 1.419: &HB Forsunella SHWHRE 1.273; B4 Section Aurantium SH{TH
E. 0.863; kETF4 Subsection Microacrumen SHfW4HE 0.789, MRBIREEE, E11S
HITD 28 o RE L BE B SR BR IR A1 SH TR MR R AR E Y], L RE
TS, XRBEES IR AEEAMAERMUZL, TEENESHBER B
For 26 £ 3 1k sH PO 67 B o '

Wb, i’
LXT&ME:
W Cks 1915 £ &ML A F Bo TEBLIRE L, Bl &M ERE/ NMEBE/H Y.
X Microacrumen FIPYZEFETW X Pseudofortunella Z[R], Almen BB MNMEEIAY
B i FE R RS B R B A R e B B B R R, ERRA TR Z M,
IR AR I AT , SR PN FR RO ZE B TR AR AL R AR U BE RS R B0 0617,
ol e ) B A DL R K, A S R TRL RO AU BE B R ECH 0.656, &M BEMMER S ENZE
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PR, — B R T B R X B, RIRSARRR R, B, M ETEE
RS HOE RN AXL RS R, N4 T &M EEERNHAL W B 5 —8
STETUEZ,

2. {5 B A B AL i

HPAL MBI RS C. suramifolic i AXBBIAGITR, X T4 fgMN
M- REE AR, X—EREREAT BRI EEIE A, BREN RSB RNE
TR o

WiFlFr (Scora, 1975) WF3viEH ., ¥iiE R Subgenus citrus /= HEAFR (three
basic species), BIMI#k Cirrus medica, i C. grandis MIT AL C. reticulata, FiNG
M TENE SRR X PEATITEmMADS, XEALEAWS, RO AN TH
HEY 5 RTE o

O E4EFN35 2% (Barret and Rhodes, 1976) W &R 43 My I, R T 143
A ER L, AT TRE S BEWH T, SRS IR ERIAIAM A, N AR R Ay
SARERFERIENH (Good species)™,

ARBVREI, WA IEERE RS AELH:, MEEMERBEILEEN: T
B> ARB-H—o-BH—H, XE, KEBEFRLIUY LS BhayERE AR, R
Zoh, R —E b ER R HRRER RS EARANSE A&,

Wk, EEFERE—RA NS ERNEREIER T, REHAEEN DN EEM, RkiE
RHEBEO= R, BN LFERIN Citrus halimiiy #8171, TibE=TEAMIT &
PAA AR, & R BN THETER, MRSk FIAREBIE Subgenus Papeda, FRN
He B R R R B R R R Ao

3. RS AL

B EBIERE S B A SN, MaUCRBIBRM KN R
TEEWRCHEEBRANESLE;: OhRRAETFOEEES LRER, R
FEEFNEEBSIAFEMBEBAERBEKX Osmocitrus, AEFERNE AR HN 5
WraEE, FEBRETEARM, AR SUAGEMETRERY. BIMNEERE, HERE
RS, HEEH/NEN B, B ERERENTEF . EAGEHREERSKAEESN
Frafaza, mAHALTEFELRX o ABERAE SRHEAEN, HEAE®H
MR ESIFEREER, BABSAESEERL, TEASAKERENWIEMN Cirus
hysiriv AR E. N, NS FHEERESFR, EH5 N0, THEBESWHTERRS
REBOAARBBIURE, ZERE8ENEH,

MR (Appendix); LBHRELT., FERBES, BA(HEZ), BhREY AGELHRAEH DB ALK
FHR)VEIES A SIRFF e Hh AR HER ZH R ANBHEN SN TRAIRLEE L,

% Poncirus trifaliata Raf, %0012;

R P, trifelfata var, mostrosa Swing, %0083;

By} Fortunella margarita Swing, %k0149;

Bir F, japonice Swing, %0610;

&S F. hindsii var, chintou Swing, %1711;

ML o W B e
P
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5 Searal: AR KB
6. 4% F, crassifolia Swing, 01333
7. i Citras Ayserix D, C, %0185,
8. T C. medica var, sarcodactylis Swing, ®00333

9. Mg C. fambhiri Lush, 0106;

10, 4388 C. limonia Osbeck 0048;

1. B g C. bergamia Risso, 04183

12, £H8E C, limon cv, Eurcka %0612;

13. HEr& €, limon cv. Lishon Xk0067;

14, F ¥ Kusaie iime 0029;

15. FAFTEE West lemon 03143

16. 4474 Tu lemon 00413

17. Lfifl#E Magan lemon 09153

8. Jroiir#E Meyer lemon 0718;

19, & %#r# Golden-dragon lemen 00773

20. g C. paradisi cv. Marsh %0021

21. FptE C. paradisi cv. Duncan %0024

21, % ¥fE C. paradisi cv. Thompson % 00343
23, Jh ARl C. grandis cv. Shatian %0042

24. HITHY C. grandic cv, Diangign %0094;
25, [UEH C, grandis cv. Shiki ®0014;

26. MaE R C. grandis cv, Banpei k02613

27. X Bl C. grandis cv. Buntan #0244

28. =Bt C. swlcate Hort, ex Takahashi 11475
29, g Hf Kui-gan 02233

30, EH C. wilsonii Tanaka 0026

31. HE: C, junos cv, Tsengchan 0028

32, T4LTEE C. junos cv, Jianghei Shangcheng 00373
33, EE¥E C. junos cv, Xaicheng 0087]

34, MILHE C. ichangensis Swing, k01743
35, BILHER C. ichangensis Swing, *0Z4Z}
36. R C. sinensis cv, Gloriens %1516;

37. &% C. sinensis cv. Vanguard 16313

18. [ C. sinensis cv, Lawuchan 0632}

39, BEHIIE C. sinensis cv Anlanchan 0625

40. [ C. simensis cv, Bleod 13153

41, (K& HIE C. sinensis cv. Valencia 12333
42, HFHiL¥k €. sinensis cv, Sinhui 05133

43, R C. sinensis ov, Amygdalifolia 00713
44, B C. sinensis cv. Gailiang (624;

45. HIBIEER C. sinensis cv, Thomson 0817]
46, HEARTE C. sinensis cv, Washington 10103
47. EEIS RS €. aurantium L. %0095

48, BAEME C natsndaidai Hayata 12303

49, /NgLFE Chu Luang 00583

S0. #3L#S Gou-tou Cheng 00433

51, fRft Daidai 00763

52. ZEM C. tankan Tanaka 11453

53, WK €. nobilis Lour, 1643;

54, kEbEEER €. kirokuni cv, Large leaf Nanfen 03323
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55. R C. kinokuni cv, Small leaf Nanfen 0237;
56. #¥% C. kimokuni cv, Shik Chieh 0128;
57. Bk C. kinokuni cv, Tsao Chieh 1527;

58. &

HEL €. succosa Hort, ex Tanaka 0425;

5%. Rifft C. reticulaza Blanco k04483

60, X

4181 C. tangerina cv, Dakongpao 0075;

61. 3@k C. tangerina cv, Fuju 0818;

62. L

BER C. tangering cv, Jiangnangan 0919;

63, MKy C. tangerina Hort, ex Tanaka 07143
64. L C. reticulara cv, Yinlu 0534;

65. il
66, £

Lilify €. sunki Hort, ex Tanaka 11203
1% Timkat 09253

67. JEi Chatsukan 07233
68. 845 C. rardifrex Hort, ex Tanaka 04383
69. k5 C. erythrosa Hort, ex Tanaka 0118}

70. +
7. &
72. +
73. B
74,
75. B
76.
77, #
78. B
79. %
80.
81. &
82, #
83. #l

[1]
[21
[3]
[4]
[5]
[61]
[71
(8]
{s]

[10]
(1]
[12]

[13]
[14]

[15]

B C. reticulata cv, Tucha 0044;

BH&T Clementine 0834;

ARy C. reticulaza cv, Shiyne 1114;

W C. suarissima Tanaka 14363

2t €. suhuiensis Hort, ex Tanaka 1416;
JII C. unshiu cv, Miyacawa 1421;

B C. unshiu cv, ORitsu 11223

H C. unshin cv, Kamei 03173

i C. wnshiu cv, Owari 00233

¥ C. unshin cv, Yonezawa 1215}

20 S €. unshin cv NanRan No. 20 13183
B HE C. reticnlata cv. PentiRancha 13463
& C. trifoliata X C. sinensis (064;

Bh C. trifoliata X C. grandis 0419,
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NUMERICAL CHEMOTAXONOMICAL STUDY ON CITRUS
PLANTS CULTIVATED IN CHINA

Znu Li-wu

(Depariment of Horriculture, Anhui Agriculturel College, Hefei, Chins)

Abstract Solubie proteiﬁs were extracied from mature leaves of 83 citrus biotypes. Their
protein patterns were obtained by acrylamide gel electrophoresis. The similarity of the protein
patterns among the samples was calculated by computer according to the principle and me-
thods of numerical taxonomy.

The similarity comparison was made between different species and varieties included in
the Swingl’s system. The distance coefficients of similarity (DCS) is 2.13 between species in
the genus Citrus, 0.927 in Poncirus and 0.617 among Fortunella species. The DCS of biotypes
in Citrus limon, C. paradisi and C. sinensis are zero, and those in C. grandis and C. reviculata
are 0.656 and 0.863 respectively. There is no difference among satsuma mandarin, Tankan and
King mandarin, which are considered respectively as & good species in Tanaka’s system.

Ancestors of some biotypes, whose origin was unknown berore, are postulated in this work..
Jiang Bai Shang Cheng is probably a hybrid between C. junos Tanaka and mandarin; rough
lemon may be a hybrid of mandarin with citron or lime, but not with lemon. Some so-called
lemon biotypes are not in the same cluster as true lemon {Fureka or Lishon). The biotypes.
of sour orange, all of which are scattered in the phenetic tree of cluster analysis {PTCA), might
have been derived from different ancestors.

In the PTCA the evolutionary tendency from Poncirus to-Macroacrumen in the citrus plants
may be found on the basis of the DCS of different genera, sections and subsections respec-
tively with the subsection Macroacrumen.

The present author considers that if Fortunella is recognized as true genus, Ccpkalocizrm"
should also be an acceptable genus. The position of Fortunella in the PTCA is between the
sections Cephalocitrus and Aurantium, but it does not represent its position in the phylogeny.
Taking comprehensive data into consideration it appear to be more reasonable to place C. ichan—
gensis, as member of Papeda originated in the subtropics, in the section Papeda.

Key words Citus; Protein; Electrophoresis; Similarity of the patterns; Cluster analysis.



