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Study on character evolution and cladistic ta‘xonbmy of wild rapes ( Brassica campestris and B.
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Abstract Thirty—nir'le morphological characters of wild rapes ( Brassica campestris L. and B. juncea
Czern. et Coss. )in Tibet were analyzed to identify their plesiomorphies and apomorphies using Cleome
spinosa Jacq. as the outgroup. The character evolution and cladistic taxonomy of thirty-five provenances
of wild rapes in Tibet were studied by the method of maximal same step length. The result showed that the
evolution of some characters of basal leaf, leaf of bolting stem and flower was synchronous while the
evolution of other characters was asynchronous, and the evolution of all characters of leaf of elongation
stem was asynchronous with its own unique evolution regulation. The wild provenances of B. campestris in
Tibet was. divided into two groups, -inchiding- East Tibet group and Middle Tibet group. The wild
provenances of B. juncea was also divided into two different groups, including Middle-west Tibet group

and South Tibet group. Every group evolve& following its own evolution route.
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Table 1 Origins of wild Brassica campestris L. and wild B. juncea Czern. et Coss. in Tibet

%2 B Kl Uis 2% Kt
No. Name Origin No. Name Origin
1 JFERMIE 1B No.1 of B. juncea W& Xaitongmoin || 19  FFHMMZE B. juncea TAi{T% Gongbo’ gyamda
2 FFERIMZE B. juncea 7 Z5T Zogong 20 IFERIMBE B. juncea . B4 T+ Maizhokunggar
3 FF3ERIMZE B. juncea BAH Nang Xian 21 FFFERMBES 5 No. 5 of B. juncea HEN Xigazé
4 FFEBIMSE B. juncea FI#X Lhazé 22 FFFHBITIE 2 5 No.2 of B. juncea 8] Xaitongmoin
5 FFEMIMSE B. juncea J3%: Nédong 23 H3ERIMNZE B. campestris BT Gonggar
6 JFFEEME 1S No.1 of B. juncea  HWEN Xigase 24 [3EHIMSE B. campesiris 3545 Qonggyai
7 FFEEIMEE 1 S No.1 of B. juncea #KJE Lhiinzhub 25 BE3ERIMSE B. campestris J3%< Nédong
8  IFFRAMMIE1 5 No.1 of B. juncea ZEH Sangri 26 HERMWME 15 No.1 of B. campestris B #f Qamdo
9  FFERIMMIK 2 5 No.2 of B. juncea % H Sangri 27 H3ERIMSE B. campestris 2 B 5% Riwogé
10 FF3REIMW3E1 5 No. 1 of B. juncea TT'E Gonggar 28 HXMMFK 1 5 No.1 of B. campestris  $,3 Zhanang
11 FFEEMHEK 2 5 No.2 of B. juncea HEENM| Xigaze 29  H3KBITMIE 2 B No.2 of B. campestris  $.3& Zhanang
12 FF3EMMIE2 & No.2 of B. jur'wea & Gonggar 30 BH3RAMSE B. campestris 7251 Zogong
13 JrERW3E3 5 No.3 of B. juncea HWEM Xigaze 31 H3ERIWSE B. campestris # & Lhorong
14 FFHEBWFE1E No.1 of B. juncea D, Kangmar 32 H3EMMSE B. campestris 24 M Damxung
15 FFERIME4 5 No.4 of B. juncea  HWEM Xigaze 33 HFKEIMK2 B No.2 of B. campestris  E1#B Qamdo
16 FFERMZE B. juncea F1B Bainang 34 H3EBIE B. campestris 15 Jomda
17 - FFERMFE2 5 No.2 of B. juncea JEH; Kangmar 35 IFFEEIMSE B. juncea PIB*¥ Lhasa
18 FFEEEIMZE2 5 No.2 of B. juncea  #kJ& Lhiinzhub
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Table 2 The matrix of character distribution of wild Brassica campestris L. and wild B. juncea Czern. et Coss. in Tibet
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43 2 Table 2 ( Continued)
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No.
200 2 23 24 25 2 27 28 29 30 31 32 33 34 35 36 37 38 39
1 o0 o 1 o0 1 1 2 o 1 1 0o o o 1 1 o0 1 2 1
2 o o0 o o0 o 1 -2 o 1 1 1t o0 1 1 1 0 1 0 o0
3 o o0 ©0o o0 o0 1 2 o0 1 o 1 o0 1 o0 1 0 o 2 1
4 0 o o0 o 1 1 2 o© 1 o0 o o0 1 1 1 o0 1 1 1
5 o o o0 o 1 1 2 1 1 1 1t o0 1 o0 1 1 1 2 o0
6 1 o0 o 1 1 1 2 o 1 1 1 © 1 o0 0 0o 0o 1 1
7 1+ o o o 1 1 2 1 1 t o ©o 1 1 1 o o0 1 o0
8 o o0 1 o 1 1 2 1t 1 1 1 o 1 o0 1 o0 1 2 0
9 o o o0 ©o 1 1 2 o 1 1 1 0 1 0o o0 ©0 0o 1 o0
® o o o o 1 1 1t 1 1 o o o 1 0o 1 1 0 0 0
m o o o o 1 1 2 o 1 1 o o0 1 1 1 1 1 1 0
2 o © o o 1 1 1t o 1 1 1 .0 1 o0 ©0 0 1 1 0
3 o o o0 1 1 1 1 o 1 o 1 o0 1 o o0 1 1 1 1
4 o o 1 o 1 1 1 o6 1 1 1 o0 1 1 1 0 1 o0 1
5 o o o o o0 1 2 o0 1 © o o0 1 1 o0 o0 1 1 0
% o o o o 1 1 1 o 1 o 1 o0 1 o o0 o0 1 1 1
7 o o o o 1 1 2 o 1 o 1 o0 1 1 1 0o 1 1 1
8 o o o o 1 1 2 1 1 o 1 o0 o 1 1 1 1 1 1
® o o o o0 1 1 2 o 1 1 1 o 1 1 o 1t 1 1 o
2 o o o o0 1 1t 2 o 1 o0 1 o 1 1 1 1 1 2 0
0 1 0 1 o0 1 1 2 1 o 1 ©o o 1 1 1 1 0o 2 1
2 1 o 1 o1 1 1 1 1 o o0 © 1 o0 1 o 1 1 1
2 1 1 1 o0 1 o0 o o0 1 o 1 1 1 o o 1 1 o 1
{1 ¢t 1 1 1 o o o 1 1 1 2 1 1 o0 o 1 1 1
i1 1 1 o0 1 1 o6 o0 1 o0 o0 2 1 1 o o 0o 1 o0
{ 1 1 o 1 1 o 1 t 1 o0 2 1 1 1 1 o o0 o0
i 1 1 o 1 o o o0 1 1 o0 1t 1 o o o 1 1 1
i 1 1 o 1 e o o 1 1 1 2 1 1 © o 1 1 o0
1 1 1 o 1 o o o 1 1 1 1 1t 1 0o o0 1 o o0
i1 1 1 o 1 o o o0 1 1 1 1 1 1 1 1 1 1 1
t 1 1 o 1 o o0 o 1 1 1 1 1 1 1 1 1 1 1
t 1 1 o 1 1 o 1 1 1 o0 2 1 o0 1 1 1 1 "1
i1 1 1 o 1 o o6 o 1 1 1 2 1 o0 1 1 o0 1 1
1 1 1 1 1 o ¢ o 1 1 1 1 1 0 o 1 1 2 o
1 111 10 1 1 o0 1 1 1 1

35 0 0 2 0 0 0

D1 -22,35; BFAFFSREIMSE Wild Brassica juncea Czem. et Coss.; 23 —34; BP (13 MNMSE Wild B. campestris L. 1. ZEA TR Leaf
margin shape of basal leaf; 2. F:AM-HIZEAR Clasping shape of basal leaf; 3. itk H %R Shape of basal leaf; 4. ZE4: M HFEHIES L With or
without seta on petiole of basal leaf; 5. HA: M-3EEHE A Basal shape of basal leaf; 6. FA: M JE B Thick of basal leaf; 7. 3b4: 38 1 6 1%
Surface color on basal leaf; 8. FA4:H F &AL With or without protuberance on surface of basal leaf; 9. A4 H X E M FEH L With or
without seta on surface of basal leaf; 10. FH:=B312 M| FE4H T With or without seta at leaf margin of basal leaf; 11. 24 M H-iHELERBHE W RIS
Transection shape at petiole basal of basal leaf; 12. K ZE % Color of elongation stem; 13. {§1{ 255 F 4 T With or without seta on elongation
stem; 14. 1K 2EH224R Leaf margin shape of elongation stem; 15. {2812 ZLIR Lope shape of leaf margin of elongation stem; 16. {281
JEAR Leaf shape of elongation stem; 17. fH<ZEH 42T 4R Leaf apex shape of elongation stem; 18. {1} ZEH FIBIE A Basal shape of leaf of
elongation stem; 19. fH{2EMH R E %A X With or without protuberance on leaf surface of elongation stem; 20. K ZEHHZRIEA T With
or without seta at leaf margin of elongation stem; 21. f{CZEM K FEH R FEA I With or without seta on leaf surface of elongation stem; 22. fifif
ZH-#3284R Clasping shape of leaf of elongation stem; 23. {2 H-HFHEHE L With or without seta on petiole of elongation stem; 24. B2,
# Color of bolting stem; 25. HZEMH % HE A X With or without seta at leaf margin of bolting stem; 26. FZEIH 4IR Leaf margin shape of
bolting stem; 27. B2E042 B4R Lope shape of leaf margin of bolting stem; 28. 2 HJJEAR Leaf apex shape of bolting stem; 29. F2EM3LFE
F7& Basal shape of leaf of bolting stem; 30. ZEZEXMHFE 7% Color on leaf surface of bolting stem; 31. HEZEMJEIR Leaf shape of bolting stem;
32. FZEMHZAR Clasping shape of leaf of bolting stem; 33. ZFEZEM-FEE LA I With or without seta on leaf surface of bolting stem; 34. 3£
F I3 Sepal shape; 35. JEMBIZAR Petal shape; 36. fEME A RA Arrangement way of petal; 37. FE#K/I Petal size; 38. 3k 53R
4 L Proportion of stigma length and stamen length; 39. B H-$5F Sepal width.
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B2 FHBFERRARYERKIBEAL The numbers on the transverse lines indicate the evolution of different characters.

CTU 01 -22,35; BpAEIF3E R 3% Wild Brassica juncea Czern. et Coss.; CTU 23 -34; B RS Wild B. campestris L; A: BARFEAFER
1841 East Tibet group of wild B. campestris; B: # 82k S B IKY Middle Tibet group of wild B. campestris; C: BR TR AR A
Middle-west Tibet group of wild B. juncea; D: R B A ST RIS South Tibet group of wild B. juncea.

M1 ERFEAREEEMTENRIHTOREITHRE

Fig. 1 Evolution dendrogram of wild Brassica campestris L. and wild B. juncea Czern. et Coss. in Tibet
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2.1.1 BREFAGENHESHKELSINT B
B 39 MR AIRAL (K 2) , AR E AR R
W , TR P BT 2 SRR SR 39 MR W UATF
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1) BEEAL R PR s A 2R A
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i RGO R ZEM IR IE A 2R R TR
BHL 20K MK ET R ER L.
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HRIEA TS 12 MER, HHEREE00 30.77% ,

' 2) AL AR AR B A R R B
A H R BA K RGO (2RI R
RIARE 5 MR, HHR B 12.82%

3) R AR AL RR A RE AR iR
AR (B R B R R R AP,
KM ZBOR MK ZE DGR TR T EXH R
AR A REER R EA ERE A RE.
FEIA/INFIRE Sk 55 DUSRAEE RS I < B L 4% 13 MR,
PR S 33.33%

4) BRI AL BPEIR (9 B A I R AR
A BT S MK EH R P KE
HARIEAR BRI 5SS 6 MER, iR
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5) RFEAH PR @R KRB REE L
MEZEM-Z30R 2 MR, SR BB 5. 13%,

6) St AL MR . RAZEZE 2R 1 4

R, EER B 2.56%
2.1.2 BRFAFEDNHEARRKRRERSN B
5 39 MR TREL (K 2) , R EAHE
B, PR P R T A T SR R ISR A9 39 Amftéﬁbu
T63%: '

1) BB AL PR S A v 2R 2
SR L ZUR 3 MR, R BB
7.69% ,

2) AL A PRAR R R 2R A K 2
AP AP ZEM- R RATA T S5 ok 2w
EHE KENHSRER CMEXHERES
6 MR, iR BB 15.38%

3) I AL R ER R A R e
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R AR R LR K ZEH R
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T ZEZEM B AR 2R R A B R TR
R EENEEREE LSS RS R LR
EHRA LA/ LSk 5 P i B LA
FrFERESE 20 MR, HHRR BB 51.28%

4) BB IR (U B M R E R B A
Fer BB G EA TC B A A R SR T T R
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6 PR, dFPEIR BB 15.38% .
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BH7.69% ,

6) FHLEBUL PR . A K i 530K 1 4
FEIR , HHOR BB 2. 56% .
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