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... how mean a thing a mere Fact is, except as seen

in the light of some comprehensive Truth.

Coteridge, The Friend
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A "tacaiioid" ("crylindrical® +ilament coliar.
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"balusterform” (“zenecioid"y fitament coilar.

Fappus seta - not noticeably barbeliat
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Pappus zeta - noticeahly oarneiiats,
Dimerphic pappus zstae.

Paopus cetae with deltoid barnellatian.
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Figure 44 Pollen grains of Senecic so. aff. S. speciosus to
exhibit:
- the spheroidal shape of the pollen.
- the character state - RELATIVELY HIGH SPINULE
FREQUENCY .
- the wide colpi.
- the rough relief of the exine in the coipi.

Figure 43 & pollen grain of S. nolvanthemgides Schultz
Bipontinus, exhibiting the character state -
RELATIVELY LOW SPIMULE FREQUENLY.

Figure 44 A portion of a polien grain of S. polyadan pC.
var. polyodon, exhibiting the moderately
broad-based spinules.

Figure 47 & portion of a poilen grain of §. vylgaris L.,
exhibiting:

- the wide perforations arcund the bazes aof the
spinules and the narrower perforaticons between
the spinules.

- the rough reliet of the exine between the
zpinules.

Figure 48 A portion of a pollen grain of 5. desfontainel
Druce, exhibiting the very troad-based spinules.

Fiqure 49 N transmissicn electron micrograph of a sectionad
portion of an intercoipoid region of
S, desfontatnei, exhibiting the presence of
perforations beiween fthe spinules.
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genera inciuded in the study. =
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ztudy of 3Senecio and related genera. S
Table 3 The coincidence and cccurrsnce of some of the leas
trichomes found b Drury and Watson (1943). af some
Eurasian senecicos, amcngst the taxa studied. 43
Table 4 An analwveiz of the character states of the =i

taxonomically significant characters of generic
importance, with respect to *he concept af Senscin °
sensu stricto sensu Yincent. T
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of the Natal senecios studied.

A table of the eigenvalues of the thirty-five
factore extracted from the principal components
analysis {PCA) of the thirty-seven charactsrs of
taxonomic significance, of all the members of
Senecio s. str. sensu Vincent, studied (Tabhle 1{2).
A table of the eigenvalues, the percent of the
trace and the accumuiated percent of the thres
factors extracted from the principal components
analysis (PC&) of the thirtv-seven characters of
taxonomic =ignificance, of all the members of
Senecio s. =tr. sensu Yincent, studied,

& table of the factors teigen
principal components analivsis
thirty-seven characters of ta
of aill the members of Senecio
Vincent, studied.

(PCAY of each of the
xonomic significance,
5. str, sensu

vectors) after

The follawing characters of the pollen, of all the
taxa investigated {Table 1), were studied using the
ccanning electron microscopy (SEMY.,

The cccurrence of terpenes and prrrolizidine
alkaloids amongst ail the members of Seneciao s.

str. sensu Vincent, together with the peripheral
senecios and the specizs which are recommended for
exclusion from Senscio,
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PLANT HEIGHT (MAX.) TAXA

{in mm)

130 (13 120

250 <27 23,40

300 <3 1,30,37

350 12 50

400 (1) 43

450 (3) 24,72,73,83,124

500 (1) 25

400 (19 244,27,29,31,32,34,36,41,42,46,48,55,37,86,7

101,103, 104_127

700 () 248,24C,240,35,47,81,82

750 (3 384,388,469

800 <12 118

1000 (1&) 2,4,7,9,18,39,51,64,67,75,76,77,85,89,%0,102
1300 <7 334,338, 56_o3 74,97,99

1200 <13 10

1500 (2 20,22

1800 (3) 5.46,88

2000 <22 23,33
Character state 0: {24 2,11?,119,201,202,203.704 210,212,213,214,215,
{data not availablie} 214,217,219,220,223,224,225, Eé 227,228,229,

232

Character state 29 (NCY: 15,16,17,107,108,109,110,111,116,121,200
[NC = no compariscnl

FIGURE 1.

The range in plant height {Character - PLANT HEIGHT (MAX.) (CHaR 0101,
amongst all  the taxa <studied <(Table 1). The numbers in parentheses
refer to the fregquency of occurrence of each recorded plant height
tmax imum) .



LEAF LENGTH (MAX.): RADICAL TAXA

Cin mm)

40 (2) 24C,73

ag <13 30

70 (2) 37,40

100 (23 294A,90

150 ¢33 29,32,36,45,72

160 (12 &7

180 (13 82

190 <12 28
200 (¢ 24B,24D,35,41,42,43,44,81,83
230 (1 37 .
270 (12 39
300 (32 27,33A,33B,48,55,56,63,85
330 (22 47 .44

450 (4> 22,74,77,84
300 (1) 74
400 (23 73,88

Character state 99 (NC)>: 48 1,2,3,4,5,4,7,9,10,14,15,14,17,18,20,
23,25,24,31,34,358~,38B,31,33,89,70,97,

[NC = no comparison] 98,799,101,102,103,104,107,108,109,110,
P10, 018,080,118,119,120,121 082,124,
200,201,202,203,204,210,212,213,214,
215,214,217,219,220,223,224,225,226,
227,228,22%,232

FIGURE 2.

The range in the length of the radical leaves (Character - LEAF LENGTH
(MAX.): RADICAL (CHAR 012>), amongst all the taws studied (Table 1,
The numbers in parentheses refer to the frequency of occurrence of each

recorded radical leaf length <maximum).



LEAF_LENGTH (MAX.): CAULINE TAXA

{in mmJ
20 (1) 119
30 (D 16,17,30
40 () 15,24C,40
50 (2 244,120
35 (1O 117
400 () 18,20,43,114,124
70 (7 10,25,37,446,48,109,121
73 (1) 118
80 (2) 110,111
90 (2) 89,102
100 <8 2,3,4,33A4,338,34,47,51
110 <2) 23,31
120 (&) 1,9,104,107,108,122
125 <1 26
130 <1 77
140 (3 24B,24D,101
150 (& 5,4,7,38A4,38B,53,45,103
140 (2O 47,99
220 (1 14
225 (2) 97,98
330 (1) 44
450 (1) 22
300 (1> ) 28
2999 (3 41,42,70
Character state 0: (22 27,28,29,30,32,35,34,39,35,36,57,42,72,
fdata not avaijlable? 73,74,79,81,82,83, 8o_98

Character state 99 {NC»: $22) 200,201,202,203,204,210,212,212,2
[NC = ne comparisonl 213,214, 21".218.219,L_O.-73 224,22
224,227,228,22%,232

Ry -
o

FIGURE 3.

The range in cauline 1saf length <(Character - LEAF LENGTH (MAX.):

CAULINE {CHAR 013):, amongst the taxa studied {Table 1), The numbers in

parentheses refer ta the frequency of occurrence of each recorded

cauline leaf length (maximumi.



LEAF WIDTH (MAX.): RADICAL TAXA

{in mm)
10 <72 22,24C,40,50,55,45,47
15 (2> 463,44
18 (1) 32
20 29,37,74,81
30 24n,34,73
40 <11 30,331,338,35,42,43,44,54,57,77,83
45 (1) 84
50 (S 27,28,47,48,838
40 (3 24B,24D,72
70 (2 39,41
80 (2 74,75
32 (1) 82
20 (1) 85

Character state 99 (NC): (43> 1,2,3,4,5,4,7,9,10,14,15,14,17,18,20,23,

25,24,31,34,384,388,51,53,89,%0,97,98,99,

INC = no comparison] 101,102,103,104,107,108,109,110,111,114,
117,118,119,120,121,122,124,200,201,202,
203,204,210,212,213,214,215,214,217,219,
220,223,224,225,227,228,229,232

The range in the width of the cauline leaves (Character - LEAF WIDTH
(MAX.): RADICAL (CHAR 014)), amongst the taxa studied ¢Table 1). Ths
numbers in parentheses refer to the {requency of occurrence of each

recordad radical leaf width {maximum).



LEAF WIDTH (MAX.): CAULINE TAXA

(in mm?)

3 (1 K

3 4 50,64,77,117

7 (D 40

g8 (3 13,16,17

? {1 120

10 (7 3,4,22,244,24C,45,67

13 <2) 43,48

15 (& 25,33A,338,44,47,103,104,124
18 (22 ?7.98 :
20 (9 2,24B,24D,37,51,74,99,118,119
25 (4 1,9,10,18

30 (2 20,31

33 (2 34,122

40 (4 5,6,7,42,101,102

96 (3 23,107,108

33 (1) 26

43 (2 384,388

70 (4> 41,.110,114,121

80 (3 90,109,111

?0 1) 39
110 (1 14
Character state 0: (22) 27,28,29,30,32,35,346,39,33,34,37,63,72,
fdata not available? 73,74,75,81,82,83,85,B84,88

Character state 9 ¢NC): (22) 200,201,202,203,204,210,212,213,214,215,
INC = no comparisan] 214,217,219,220,223,224,225,226,227,228,
229,222

FIGURE 3S.

The range in the width of the cauline ieaves <Character -~ LEAF WIDTH
(MAX.>: CAULINE <CHAR 0i5»), amongst the taxa studied {Tabi= 1). The
numbers in parentheses refepr to the <frequency of occurrence of exzch

recorded cauline leaf width {maximum),



CHARACTER STATE TAXA

1 (3) 10,74,77
2 (1) 47
3 (23) 2,9,22,24A,24B,24D,35,36,37,384,388,39,44,47,57,73,
75,97,111,116,219,220,224
4 (11) 23,28,334,338,43,48,43,72,83,110,212
5 (9) 1,3,44,45,74,81,82,85,88
4 (1) 41
7 (1) 30
9 (7) 24C,34,210,213,214,217,224
10 ¢3) 4,25,24
11 ¢1) 27
12 ¢(3) 29,40 ,42
13 (3 5,4,7
14 (2) 55,54
15 (2) 53,203
14 (1) 50
17 (1) 51
18 ¢1) as
19 ¢4) 14,18,20,121
20 (1D 109
23 (1) 15
24 (1) 18
25 (1) 17
26 (4) 202,215,214,225
27 1) 204
28 (D 227,232
34 (1) 200
99 (NC) ¢22) 31,32,39,90,98,99,101,102,103,104,107,108,117,118,

[NC = no comparisonl] 119,120,122,124,201,223,228,229

[

Figure &.

The distribution of the <character statee of the character - LEAF
TRICHOMES: BASE (CHAR 034>, amongst the taxa studied (Table 1. The
character state numbers are according to Appendix A, The numbers in

parentheses refer to the frequency ©of occurrence of each character

state.
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CHARACTER STATE  TAXA

1 (2) 74,77

2 (8) 3,10,67,72,73,82,85,224
3 (1) 22

4 (5) 23,27,29,40,63

5 (1) !

6 13 26,39,46

7 (1) 41

g (1) 24C

9 (1) 248

10 ¢2) 30,338

11 (2 244,23

12 €1 334

13 (1) 24

14 ¢1) 4

15 ¢3) S,4,7

17 ¢2) 53,227

18 ¢1) 24D

19 ¢4) 25,35,36,37

20 (3) 2,384 ,388,42

21 (5 31,83,200,219,220
22 (11) $,57,75,84,88,110,203,215,216,217,225
23 (1) 55

24 (1) 43

25 (1) 47

26 (1) 48

27 (1) 50

23 (2) 51,64

29 (1) 56

30 (2) 45,74

31 () 97,111,116,232

32 (4) 14,18,20,121

33 (1) 109

34 (2) 15,17

35 (1) 14

37 (1) 202

38 (1) 204

39 (1) 212

a5 (3) 210,213,224

41 (1) 214

99 (NC) ¢22) 31,32,89,70,99,99,101,102,103,104,107,108,117,

[NC = no compariscon] 119 119,120, 1__.1”4 201 223, 228,22¢

g = [T

The distribution of the character states of the character - LEAF

TRICHOMES: APEX (CHAR 0332, amongst the taxa studied (Table 1), The

character <state numbers are according to Appendix A. The numbers in

parentheses refer to the +freguency of occurrence of each character

state.
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284
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CHARACTER STATES

—COZmMCOmAam

CHARACTER STATE  TAXA
1 (13) 1,3,5,6,7,9,10,32,97,108,109,110,219

2 {52) 2,4 16.:15, 18,17 ,18,22

22,23,244,24C,24D,29,30,31,334,
33B,34,384,388,39,40,41
{

42,30 .31 33,849,867 72,79,

.4
82,34,88,39,99,101,102,103,107,121,124,200,201,
210,213,214,215,215,217,220,232

3 (24) 248,27 ,28,34,37,43,44,47,48,43,44,74,77,33,90,98,
104,118,202,203,212,223,224,227

4 (3) 35,55,56,57,76,204,224,225

5 (7 26,75,85,111,114,117,120

6 (5 20,81,119,122,229

7 (2) 25,229

Character state | -~ 5-7 mm

Character state 2 - 8-10 mm
Character state 3 - 11-13 mm
Character state 4 - 14-15 mm
Character state 3 - 15-12 mm
Character state & - 19-22Z mm
Character state 7 - 3 23 mm

FIGURE &S.

The distribution of the character statss of the charactar ~ CAPITULA:

LENGTH (CHaR 044>, amongst the taxa ztudied (Table 1). The numbers in

parentheses refer to the frequency of occurrence of gach character

state.
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554 CHAR 245
Sa-++
45+
494
35+
39+

254

<OZmoemAam
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3 4 3 g
CHARACTER STATES

CHARACTER STATE TAXA
1 (3 10,107,108,109,110

2 (4% 1,3,4,5,6,7,9,14,18,23,32,384,388,39,40,41,42,50,51,
73,88,39,97,98,101,102,103,111,117,119,121,201,210,
213,214,215,214,217,219,220,223,224,227 ,229,232

3 (50) 2,15,14,17,22,244,248,24C,24D,24,27,28,29,30, 31,334,
338,34,25,34,37,43,44,47,48,53,55,54,43,44,43,74,72,
32,84,90,99,104,114,118,120,124,200,202,203,204,212,

224,225,223

4 (3 57,74,33
5 (7) 20,25,76,77,81,85,122
4 11 75

Character state
Character state - 4-7 mm
Character state - 8-10 mm

1 -4 3 mm
2
3
Character state 4 - 11-12 mm
3
4

Character state 3 - 13-18 mm
Character state & - 20-25 mm

FIGURE <.

The distribution of the character stataz of the character - CAPITULA:
DIAMETER (CHAR 045), amongst the taxa studied {(Table 13,

The numbers in

parentheses refer to the <frequency of occurrence of each character

state,
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o+ CHAR @58

454
404
35+
384
25+

20+

-LOyzZmosomAaam

CHARACTER STATES

CHARACTER STATE TAXA

ED 108,110,117

2 (18 10,14,97,99,101,102,103,107,109,111,117,121,122,124,
228,229

3 (45 5,9,15,18,17,18,20,22,23,244,27 ,28,29,32,34,38,4, 388,

29,40,41,42,44,47,44,45,47,38,89,90,99,104,114,118,
120,201,202,204,216,219,220,223,224,226,227,232

4 (13 24C,30,31,43,50,51,200,210,212,214,215,217,225
5 (23 1,2,3,4,6,7,248 25,25,334,338,35,34,237,48,53,55,

24B,24D,
55,57,43,72,73,74,75,76,77,82,83,85,84,203,213
& 1) 81

~ 53-6 Involucral bracts
Character state ~ 7-8 Inveolucral bracts
Character state 3 - 10-14 Involucral bracts

Character state |
2
3
Character state 4 - 14-13 Invoiucral bracts
3
é

Character state ~ 20-22 Involucral bracts
Character state 26=-32 Involucral bracts

The distribution of the character states af the character - IMVOLUCRAL
BRACTS: NUMBER <CHAR 050), amcngst the taxa sztudied <(Tahle 1), The
numbers in parentheses refer to the freguency of accurrence of each
character state.
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ES_| CHAR @51
58+
45-[
487

354

384
25+

281

154

194

51

e & R 8§ B
1 2 3 4 5 & 7

CHARACTER STATES

< CZmcomAaT

-

L)
I

CHARACTER STATE  Taxa
2 (13) 4,7,9,10,18,32,101,102,107,108,109,110,220

3 ¢302 1,2,3,4,14,15,16,17,22,23,24C,2%,30,231,33A4,338,34,
38A,38B,39,40,41,42,30,53,44,63,57,73,74,88,389,%7,
98,99,103,121,124,200,210,212,213,214,215,216,217,

219,223,226,232

4 (24) 244\, 248,24D,27,28,35,37,51,57,43,72,77,92,83,90,104,
111,114,118,201,202,204,225,227

5 {14) 24,36,43,47,48,55,54,74,581,85,84,117,119,120,202,224

5 (3D 20,44 ,229

7 (5) 5,25,75,122,228

Character state 2 - 4-5 mm
Character state 3 - 4-83 mm
Character state 4 - 9-10 mm
Character state 5 - 11-13 mm
Character state & - 14-15 mm
Character state 7 - » {4 mm

The distribution of the character states of the character~ INVOLUCRAL
BRACTS: LENGTH (CHAR 0513, amongst the taxa studied (Table 1). The

numbers in parentheses refer to the frequency of occcurrence af each
character state,



CHAR @3%

T

5
50
554
56
45
48
35
704
254
26
15-
1@

-

1

< CIZmocComAaT

CHARACTER STRTES

CHARACTER STATE TAXA
1 49 g8¢,%90,97,98,9%,101,102,103,228

2 (400 10,15,14,17,18,20,22,23,244, 248, 24C, 24D, 24,27, 28,29,
30,31,32,334,338,34,34,37,394,388,39,40,41,42,43 44,
47,48,50,51,55.54,57,83,88,104,107,108,109,110 111,
116,117,119,120,121201,202,214,217,219,223,229,232

3 018) 1,2,9,14,25,35,45,47,72,73,74,77,92,85,118,212,
214,220

4 (11) 5,4,43,44,75,81,84,204,210,215,227

5 (3) 3,7,225

4 (5 4,53,76,200,203

99 (NC) {5) 122,124,213,224,224

[NC = no comparisonl

Character state
Character state
Character state
Character state

- 1-2 Calyculus bracts

- 3-3 Calyculus bracts

= 4-9 Calvculus bracts
10-12 Calvculus bracts
Character state - 14-13 Calyculus bracts
Character state - 20-30 Calyculus oracts
Character state 9?9 - Calvculus bracts absent

Lo S T SO P S e
|

0

FIGURE 12.

The distribution of the character states of the character - CALYCULUS
BRACTS: NUMBER {CHAR 05%), amongst the taxa studied <(Table 1), The

numbers in parentheses refer to the trequency of occurrence of each
character state.
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aB CHAR B&@

~sOOZMCeOMAoM

CHARACTER STRTES

CHARACTER STATE  TAXA
1 (17) 1,5,9,10,40,41,50,98,102,103,110,111,117,119,214,
220,232

2 (74) 2,3,4,4,7,14,15,16,17,18,22,23,244,248,24C,24D,24,27,
28,29,30,31,32,334,338,34,35,34,37,384,388, 39,42, 43,
47,51,53,55,56,57,43,64,45,47,72,73,32,86,88,89,90,
97,99,101,104,107,108,109,118,120,121,200,201,202,
204,210,212,214,215,217,219,223,225,227,228,229

3 (! 20,25,46,48,74,77,83,85,203
4 (4 73,746,81,114

9@ (NC» (3 122,124,213,224,224

INC = no comparisonl

Character state 1 - 1-2 mm

Character state 2 - 3-4 mm

Character state 3 - 7-2 mm

Character state 4 - 10-17 mm
Character state 99 - Calyculus bracts absent

FIGURE 13.

The distribution of the character states of the character - CALYCULUS
BRACTS: LENGTH (CHAR 0602, amcnagst the taxs <ctudied <(Tahie 1), The
numbers in parentheses refer to the frequency of occurrence of each

character state,
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40 CHAR 879

35-
30
251
20-

154

T

~<CZmcCamAT

194

(oY
+

& 1 2

CHRRACTER STRTES

CHARACTER STATE TAXA

1 (4 101,103,107,110

2 {21) 5,10,18,34,384,44,50,51,43,44,65.72,88,97,98,99,102,
111,201,202,232

3 (B 47,54,73,74,83,200,219,220

4 (31) .1,2,3,4,6,7,9.15,15,17,20,335,35,36,43,48,7 , 74,81,

B2,85,96,118,203,204,212,213,214,215,215,217

29 (NC)Y (47) 22,23,24A4,248B,24C,24D,25,24,27,28,29,30,31,32,
[NC = no comparison] 33%4,37,38B,3%9,40,4!,42,53,55,57,47,77,8%9,70,104,
108,109,116,117,119,120,121,122,124,210,223,224,
225,226,227,228,229
Character state -
Character state
Character state
Character state
Charactaer state

2-4 Ray florets
- 5-8 Ray florets
- 9-11 Ray +lorets
- 12-14 Ray florets
? - Ray +lorets absent

OB Wk

The distribution of the character states of the character - RAY COROLLA:
FLORET NUMBER <(CHA4R 070), amongst the taxa studied <Table 1). The
numbers in parentheses refer to the frequencr o0f accurrence of each
character state.



CHAR 871

~<COZmMCEmAamM

CHARACTER STATES

CHARACTER STATE TAXA

1 ¢3) 10,216,219

2 (22) 1,2.3,5,4,7,9,18,384,50,51,101,102,103,107,110,118,
212,213,215,217,220

3 (13 15,16,17,338,45,74,82,88,97,98,97,214,232

4 (17) 4,34,35,38,43,44,72,73,81,83,84,111,200,201,202,
203,204

5 (7) 20,46 ,47,48,56,63,74

6 (2 75,85

59 ¢NC)Y (47) 22,23,244,248,24C,24D,25,24,27,28,27,30,31,32,

[NC = no comparison] 33A,37,388,39,40,41,42,33,55,57,47,77,8%,70,
104,108,109,116,117,119,120,121 ,122,124,210,223,
224,225,224 ,227,228,229
Character state | - 3-7 mm
Character state 2 - B-11 mm
Character state 3 - 12-{5 mm
Character state 4 - 148-20 mm
Character state 5 - 21-23 mm
Character state 6 - 28-40 mm
Character state ¥

The distribution of the character states of the character - RAY COROLLA
LENGTH «CHaR 071>, amongst the taxa studied (Takle 1). The numbers in

parentheses rafer to the frequency of occurrence of each character

state,



- CHAR A3
58-1
551
SB4
45
494
354

204

26
15+
184
54
%

“LOZmMCemAam

o
r—
~

3 4 3
CHARACTER STATES
CHARACTER STATE  TAXA

1 (4) 108,117,119,229

2 (31) 9,10,14,15,18,23,27,32,354,3%,40,41,47,88,89,%7,98,
101,102,103,107,109,110,111,120,121,124,210,
214,219,223

3 (58 5,4,7,16,17,20,22,244,24B,24C,240,25,24,28,29,30,31,

334,34,37,388,42,43,46,47,48,50,51,63,44,45,72,73,
74,74,77,82,86,90,99,104,114,118,122,200,201,202,
212,214,215,217,220,224,226,227 228,232

4 (15 t,2,3,4,338,35,34,53,55,56,85,203,204,213,225

5 (3 57,75,81

Character state
Character state
Character state
Character state
Character stats

- 3-8 Disc florets

- 10-30 Disc +lorets

40-40 Disc ftlorets

- 70- 70 Disc florets
- 3 100 Disc +iarets

1 fa QI ha o
[

FIGURE 1&.

The distribution of the character states of the character - DISC FLORET

NUMBER (CH&R 080>, amongst the taxa studied {Takle i), The numbers in

parentheses refer to the freguency of occurrence of =ach character

state,
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301 CHAR 881

< CTMCoMAT

CHARACTER STATE

(o]

CHARACTER STATE  TAXA
1 (4) 3,40,110,220

2 (77) 1,2,4,5,6,7,9,10,14,15,14,17,18,22,23,244,248, 24C,
24D ,27,28,29,30,31,32,324,338,34,35,35,384,398,39, 41,
42,50,51,53,45,47,72,73,74,77,82,84,88,89,90,97,98,
99,101,102,163,104,107,103,109,118,121,124,200,201,
202,203,204,210,212,213,214,215,214,217,219,224,232

LLOglos

3 (24) 20,25,24,37,43,46,47,48,55,54,57,43,44,75,74,81 ,83,
85,111,114,117,120,223,224,225,227
4 (4) 119,122,228,229

Character state | 4,0-4,7 mm
Character state 2 3,0-8,8 mm
Character state 3 - ?,0-15,0 mm
Character state 4 - 3 17,0 mm

The distribution of the character states aof the character - DISC
COROLLA: COROLLA LENGTH (CHAR 08!}, amongst the taxa studiad {Table 1),
The numbers in parentheses refer to the frequency of cccurrence of each
character state.



—
LX)

0- CHAR B87
55
508
45
40
354
i
25+
284
154
19+
54

LI

< OZmoamaaoTm

CHARACTER STRTES

CHARACTER STATE  TAXA
1 (55) 1,2,3,4,5,4,7,9,10,15,14,17,18,238,34,36,394,44,47,
48,5051 ,43,54,45,72,73,74,81,82,85,88,97,98,99, 101 ,
102,103,107,110,118,200,201,202,203,204,212,213,214,
215.214,217,219,220,232

2 ¢9) 20,35,43,54,75,75,93,86,111

99 (NCY 47) 14,22,23,24~,24B,24C, 240 ,25,26,27,28,29.30 31,32,
[NC = no comparison] 33R,37,388,39,40,41,42,33,33, 5/ 467 ,77,89,70,104,
108,107,114, f17 119 120,121, 1°° 12 4.LAU 228,229,

[ Sy
295 ‘1")‘: 22'7 1")6"')','!..','

Loyl

Character state 1 - 7,4- mm
> 1,

Character state 2 -
Character state 99 - Ra, f orets absent

!,
=
-

The distribution af +the character states of the character - GYNOECILM
(RAY): STYLE-ARM LENGTH (CH&R 0373, amongst the taxa studied (Table

1.

The numbers in parentheses rafer tg the freauency of occurrence of each

character state.



Lait CHAR 994

78—

404
304
zoL
1ol

= COIZMCOmMAT

o
—
n
)
N o8

CHARACTER STATES

CHARACTER STATE  TAXA
1 (2) 214,219

2 (94) 1,2,3,4,5,6,7.9,10,14,15,14,17,18,22,23,2448,24B, 24C,
24D,25,26,27,23,29,30,31,32,334,338,34,35,34,37,388,
39,40,41,42,43,44,47,48,50,51,53,57,43,44,45,47,72,
73,74,75,74,77,81,82,83,95,34,38,89,70,97,98,99,101 ,
102,103,104,107,108,109,110,121,124,200,201,202,203,

-y e

204,210,212,213,214,215,217,220,224,225,224,232

3 (7 20,55,54,111,116,117,120
4 (4 119,122,223,227,228,229%
Character state { - ¢ 0,5 mm

Character state 2 - 0,4-1,5 mm

Character state 3 - 1,4-2,5 mm

Character state 4 - 3,0-3,5 mm

The distribution of +the character states of fthe character - GYNOECIWM
(DISC): STYLE-ARM LENGTH (CHAR 0%4), amcngst the taxa studied {Table 11,
The numbers in parentheses refer to the freguency of accurrence af =ach

character state,



SENSU STRICTO

QPUTATIVE 1°

FORM GROUP A

SENSU LATO

FIGURE =20, & propesed scheme of the possible atfinities af the
twelve forms of stryie-arm apex amongst the taxa studied iTable 1), Form
tcharacter =stated % is the putative oprimary form with form 13 being
closely related. Forms {1 and 14 {qgroup AY and 19, (5, {7 and 1% f{group
B> are mare distantly related to the primarv form, while forms 14, 22, 20
and 21 are increasingly distantiy related to the oprimary <form. AN
inAdiratiAan N+ whirh +arme are roncidprad tA Ro rhansecrdmnimasia a8 o= - ="




~LOZMeaomAaT

(o |
£

CHARACTER STATES

CHARACTER STATE TAXA

1 (19 1,2,3,5,4,23,388,39,119,204,210,212,213,215,214,
219,220,225,224

2 (39 4,7,9,10,17,18,22,248,24C,24D,27,29,30,31,32,334, 338,
34,37,384,41,50,53,73,97,%9,101,107,109,200,203,214,
217,227,232

3 (43) 14,15,14,244,25,26,28,35,34,40,42,43,44,47,48,51,57,

43,45,47,72,74,77,81,82,83,84,88,89,90,98,102,103,
104,108,111,118,121,124,201,202,223,224

4 (14 20,55,546,64,75,74,85,114,117,119,120,122,228,227%
Character state | - ¢ 1,7 mm

Character state 2 - 1,8-2,2 mm

Character state 3 - 2,3-2,9 mm

Character state 4 - 3,0-4,0 mm

FIGURE 21.

The distribution of the character states of the character - AMDROECIUM

(DISC): ANTHER LENGTH (CHAR 105), amongst the taxa studied
The

(Table 12,
numbers in parentheses refer to the frequency of occurrence of sach
character state.
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Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig. 2

Fig.

Fig.

22a

22b

FLaTE 1

Radial anticlinal endothecial configuration -
sample from Senecio speciosus Willdenow.

Scale bar = 10 um.

Three cells with the radial anticlinal endothecial
confiquration — sample from S. sandersonii Harvey.
Scale bar 2 10 um.

An illustration of a single endothecial cell
exhibiting the radial anticlinal confiqguration.

A "cacalioid™ ("cylindrical") filament collar from
S. medley-woodii Hutchinson.

Scale bar = 10 um.

A "balusterform” ("senecioid"? filament collar from
S. speciosus.
Scale bar = 10 um.

Pappus seta - not noticeably barbellate; +from
S. serratuloides DC.
Scale bar = 100 um.

Pappus seta - noticeably barbellate; from
5. glaberrimus DC.
Scale bar = 100 um.

Dimorphic pappus setae; narrow seta noticeably
barbellate; broad seta noticeably barbellate;
from S. panduriformis.

Scale bar = 100 um.

Pappus setae with deltoid barbellation: from
S. sandersonii.
Scale bar = 100 1m.
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CHAR 1@g

TmcomAam

=

CHARACTER STATES

CHARACTER STATE  TAXA
1 (2) 5,6

2 ¢90) 1,2,3,4,7,9,10,14,15,14,17,18,22,23, 244,248, 24C, 24D,
25,27,28,29,30,31,32,334,338,34, 35,34, 37,384,398, 39,
40 ,41,42,43,44,48,50,51,53,56,57,43,44,45,47,73,74,
74,.77,81,82,35,88,89,70,97,98,99,101,102,103,104,107,
108,109,110,121,124,200,201,202,203,204,210,212,213,
214,215,214,217,219,220,224,224,227,232

301D 20,26,47,55,72,75,85,84,118,223,225
4 42 1164,119,120,122,228,229

5 {2z 111,117

Character state 1 - ¢ 0,2 mm

Character state 2 - 0,3-0,48 mm

Character state 3 - 0,7-0,9 mm

Character state 4 - 1,0-1,94 mm

Character state 5 - 1 ,4-2,3 mm

FIGURE 320.

The distribution of the characters states of the character - FILAMENT
COLLARS: LENGTH (CHAR 108}, amongst the taxa <ctudied (Table i), The
numbers in parentheses refer ta  the trequency of gccurrence of each

character state,
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. CHAR 183

90+

75
604
so+
47
39
28
184

—~CEmcCamAa™

CHARACTER STATES

CHARACTER STATE T
1 (18 3,
2

g
ra

A ;328,388,379,110,210,212,213,214,217,21%,

2 (96) 1,2,4,3,6,7,10,14,15,146,17,18,20,22,23,24R,248,24C,
24D,25,26,27,28,29,30,31,32,34,35,36,37,284,40,41,
42,43,44,47,48,50,51,93,55,548,37,83,64,85,87,72,73,
74,73,76,77,81,82,83,85,84,88,38?7,%90,%77,98,9%,101,
102,103,104,1067,108,10%,111,118,117,118,11%2,120,
121,122,124,200,201,202,203,204,214,215,220,223,
224 ,224,228,229,232

Character state 1 - 4

Character state 2 -

0,

[an -0
o
‘IDD—.-
i
3
3

e o i o b v i T  ———— T —— i - == = =

FIGURE 2=1.

The distribution of the <character states cof the chararter ~ FILAMENT

COLLARS: BASAL WIDTH :“CHAR 10%), amongst the taxa <studied <(Tabie 13,

The numbers in parentheses refer to the frequaency of occurrence o4 sach

character state.



= ZMcCsmAam

CHARACTER STHRTES
CHARACTER STATE TAXA

I (3 1,3,5,6,7

(g%

£34) 2,4,9,10,14,248,24C,24D, 26,31 ,32,334,33B,34, 288,
40,42,53,47,72,73,74,85,86,109,110,200,203,210,
215,217 ,225,224,227

3 427 15,17,18,23,27,30,34,35,37,33A4,41,48,50,45,103,
107,108,201,202,212,213,214,216,219,220,223,232

4 (27 14,22,244,29,39,51,55,54,57,464,74,82,88,87,97,98,
99,08 18 (107 R0 0, 020, 12 124,204,228

5 ¢14) 20,28,43,46,47,63,77,83,90,102,104,114,119,

22,224,229

1¢¢|h~ P as

& (23 73,81

Character state + - 1,0-!.,7 mm
Character state 2 - 1,8-2,7 mm
Character state 3 - 2,8-3,2 mm
Character state 4 - 3,5-4,3 mm
Character state 5 ~ 4,5-7.0 mm
Character state & - 8,0-10,0 mm

FIGURE 322.

The distribution of the character states of the characisr - CYPSELA
(DISC): LENGTH (CHAR 114>, amongst the ‘taxa studied (Table 11, The
numbers in parentheses refer to tha frequency of occurrence of sach

character stata.
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554
Suj_
45
414
354

234
EB—F

O EMCOMmMAT

CHARACTER STRTES

CHARACTER STATE TRXA

1 {4 110

2 (41> t,2,3,4,5,6,7,9,10,15,14,17,18,22,23,24C,31,32,334,
338,34,384,388,3%,40,41,42,45,47,72,73, 82,98_99.90,
?7,98,99,101,102,103,104,107,108,10%,111,121,124,200,
702 °10 212.213 214, 715 214,217,217, 2°O.QEo 232

3 {41 14,20,244,248,24D,27,28,29,30,33,36,37,43,46,47,48,
50,51,53,546,37,42,84,74,75,74,77,31,82,85,85,114,
118 701 203 204,223,224,225,227

4 (4) 26.59,117,120, 228

5 (3 29,119,229

Character state 1 - 3,0-3,4 mm

Character state 2 4,0-6,3 mm

Character state 3 4,7-9,0 mm

Character state 4 10 0-14,0 mm

Character state 3 15,0-18,0 mm

o e o e e = e ot i el et e oy P S AU S D S b S e R B R ot - = - o e o = Ao ——— e T o ————— " A =

FIGURE 33.

The distribution of the character states of the charactear - PAPPUS SETAE
(DISCY: LENGTH <(CHaR 124), amongst the taxa studied
numbers

tTabhle ). The

in parenthecses refer to the frequency of occurrence of each

charactar state,



SYNGENESIA POLYGAMIA SUPERFLUA. 373

857. SENECIO." Tournef.260. Dill. elth.153.
Vaill A. G.1719. Jacobzz {pecics Tournef.
CaL. Communis_conicus, truncatus : fgsamss fubulatis, plurimis,
in cylindrum fuperne contra¢tum parallelis, coantiguis, ®qua-
libus, paucioribus bafin imbricate tegentibus, apicibus emortuis.
CoRr. Compofiza calyce altior : corollnie bermaphrodise tubuiofz,

numerofz, in difco. Femimine lignlatz, in radio, fi que adlit.
Propria Hermapbrodisi infundibuliformis: limébo refiexo ,quin-
quefido. .
Feminis (fi quz) oblonga, odfolete tridentata.
Stam. Hermaphroditis Filamenta ‘quinque, . capillari ,, minima.
Anthera cylindracea, tubulofa. .
Pist. utrisque Germes ovatum , pappo coronatum fub corol-

lula. Szy/us filiformis, longitudine ftaminum. Stigmaza duo,

oblonga, revoluts.
PeR. nullum. Calyx conico-connivens.
SEM. wrrisque folitaria, ovata, Pappoe crinito, longo, coronata.
Rec. nudum , planum. :
Oss. Senecio 7. caret Radio communi corolle.
Jacobza T. infiryitur Radio commans corolie.

FIGURE 32<. The qgeneriz decription

of Senecio L. <Linnaeus., 17547,



SYNGENESIA:POLYGAM. SUPERFLUA. 867

Caulis ereftus, angubatus , anguftus, [efquipedem altus ,
Folia alterna, remota, lanceolara, pesiolata, ferrato-
dentata, tomentofo-fcabra. Ramorum tanium rxdi=
mentaex alis foliorum. Ex [upremis alis foliorum ali-

wot ramuli cam floribus, bafy admodum  divaricats,
“lores terminales, aliguot , pedunculati s magnstnd:-
we pracedentis , Calycibus bafs [quamis aligues  laxis
Jubulatis adfperfis.

3. SENECIO corollis nudis, fcapo fubnudo longisimo. PfudoChing
RU)'. c’llgb!b- 164 !
Senecio maderafpatanus, rapi folio, floribus maximis,
cujus radix a nonnullis China dicitur. Dilf. eit. 345.
. 258. 1. 337,
Hubitar in ludia. %

N 4. SENECIO corollis nudis, foliis pinnato-finuatis am- vslgaris. ’

plexicaulibus, floribus fpartis. Roy. lugds. 165. Hall. '
helv. 733. FI. fuec 690. Dalib, parif. 257.

Senecio toliis prnnatifidis denticulatis: laciniis equali-
bus patendiflimis : rachi lineari. Horz. ¢liff. 406.

Senecio minor vulgaris. Baunh. pin. 131, H. lapp. 296.

Erigerum minus. Dod. peinpt. 641. ;

Habitat in Europz caltis, ruderatis, fuccalextis. ©

* Floribus rediatis: radio revnluto,

5. SENECIO corollis revolutis, foliis feslilibus finuatis, 1:ferss.
calycibns conicis: fquamis minimis intaétis. Horz,
upf. 201.

Senccio foliis pinnatifidis : laciniis inzqualibus ereékis.
Hore. cliff. 406.

Senecio toliis finuatis petiolatis , pedunculis folio longi-
oribus, florum radiis difco brevibus. Roy.lugdb 165,

Jacobea =gyptica, fenecionis tolio, fewitlofculis vix
coulpicuis. Fuill. aét. 1720. p. 295.

Habita: in Egvpro. @

6. SENECIO corollis revolutis, foliis amplexicaulibus #gsptiss,
finuanis, fquamis calycinis brevioribus integris {pha-
celatis. Hore. xpf. 261. *

Jacobza 2yyptica, (enecionis folio, flore minore. Faill,
act. 1720, p. zoé.

Habsras sn Bgypo. @

7. SENECIQ corollis revolutis, foliis amplexicaulibus svides.
lanceolatis dentatis, fquamis calycinis brevifimis in-
wclis, fors, #pf. 261. "

e Sene-
FIGURE =25, The zpecies descriotion
of Senecio wuigaris L.. the ft»pe <species of
Sepecia L. {Linnasus, 173320,
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SEOL8.
SEL24.
c1232.
SE121. [The numbers down the extreme I{eft-hand coiumn of this plotting map, corresoond to the
GY227. numbers down the axis opposite COMPENENT I1 of Fig. 38, The taxon numbers are read from leff

to right opposite each piotied rowl.

PLOTTING MAP FGR FACTO00O0L Y5 FACTG003.
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SE244,
SEC72,
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SEO056&,
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PLOTTING MAP FOR FACTO0O1 VS FACT0002.

SECBI.

40. SEOCL, SE023.
41. SELOSB.
42. SEOl8, (SE10l, SE103), SElO2.
41. SE38B, SE097, SE107, SE098.
44, SEO10, SE099.
45, SE0O03s SEL09.
48, SE009.
SEQ47. 50. SE1l0.
SE083, SELLl.
SE085.,
{The numbers down the extreme left-hand czniumn of this
glotting map, correspond to the numbers down the axis
opposite COMPONENT I of Fig. 39, The taxon numbers are
read from 1eft to right opposite each plotted rowl.
SEOSL.
SEQ74.
SEQ50), SE027, SE088, SEOLl4.
SEO41)s SE042, SE065, SELL18.
SE0B9, SE090, SELC4.
SEQO05, SE073, SEO03Ll.
SE034, SEOLG.
SEQL7.
PLITTING MAP FOR FACTQOOL VS FACTQ003.
36, SE037, SELO%4.
39, SE077.
4C. SEC99, SZ102.
42. SE093.
45. SEL03.
4., SEQ89.
47, SE107.
2 48, SE03l.
50. SE032, SEC9G, SELGH, SELOL.
SEL09. [The numbers down the exirame lefi-nand caiumn of this
plotting map, correspond to the numpers  down the axis
apposite COMPONENT 111 of Fig, 40, The taxcn aumbers are
read from left to rigm ouvas:té gach picttes roml,
SE24As SEO026, SEQ072.
SE053, SE025, SEOLl4s SE097, SELL9.
SEOBLl, SEQ46, SE055, SE120.
SE002, SE065, SE088, SELL7.
(SED29, SEOCH), SE042, SEO28, SEQ47.
SE0S50s SE005.
SEQh4.
SEOS51.
SE043), SE2BA, SElid. SEL122.
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FIGURES 39 & 40. The first thrfegrﬁ?%%gl lmnnnent axes 4rom anaivzing the Matal

members of Senecig s. str, sensu Vincent and the peripheral senecios (Table {1), with respect to the
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FLATE 11

Pollen grains of Senecio sp. aff. 5. speciosus to
exhibit:

- the spheroidal shape of the poilen, which is
characteristic of all the taxa studied ‘Table 1.
- the character state - RELATIVELY HIGH SPINULE
FREQUENCY .

- the wide colpi, which are characteristic of the
pollen of all the taxa studied (Table 1J.

- the rough relief of the exine in the colpi.
Scale bar = 10 um.

A pollen grain of 3. polyvanthemoides Schultz
Bipontinus, exhibiting the character state -
RELATIVELY LOW SPINULE FREQUEMCY.

Scale bar = 5 um.

A portion of a pollen grain of 3. polirodon DC.
var. polyodon, exhibiting the moderately
broad-based spinules which are characteristic of
the pollen of many of the taxa studied.

Scale bar 2 2 um.

A& portion of a pollen grain of S. wulgaris L.,
exhibiting:

- the wide perforations around the bases of the
spinules and the narrower perforations between the
spinules,

- the rough relief of the exine between the
spinules,
S5cale bar

2 um.

A portion of a pallen grain of S, desfontainei
Druce, exhibiting the wery broad-based spinules
which are characteristic of the pollen of manv of
the taxa studied.

Scale bar = 2 um.

A transmission electron micragraph of a sectioned
portion of an intercolpoid region of

S. desfontainei, exhibiting the presence of
perforations between the spinules.

Scale bar = 2 um.







TaBELE 1

This is a complete list of the species of Senecio and related genera
included in this study. (SUM = 101)

NATAL SENECIOS
The numbers in the left hand marqgin correspond to the species numbers

for Seneciao in Hilliard £1977).

. madagascariensis Poiret

csKirrhodon DC.

—
u U

inaequidens DC.

(9]

harveianus MacOwan

w

polvanthemcides Schultz Bipontinus

pterophorus DC,

Nl B W M
m

m Ul

Juniperinus L.+,

0
w

cerratulaides DC.

—
Lo )
wl

5. microglassus DC.

—
La
o

. _panduriformis Hilliard

—
o
s

. _achilleifolius DC,

—
-
Ay

tanacetopsis Hilliard

—
~
(5 7]

. _seminiveus Wood & Evans

—
W
u

3. havgarthii Hilliard

20. 5. medlev-woodii Hutchinson
22. 5. purpursus L.
23. 5. gerrardii Harvey
24, 2, erubeccens &iton
var. erubezcens {2442
var., crepidifolius DO, (248D
var. incisus D€, (24C)
var., dichotamus DC. ©24D)
25. S. sandersonii Haryey
25, 8. glandulasc—Tanasus Thellung
27. 8. variabilis Schultz Bipontinus




31,
32.
33.

34.
35.
36.
37.
38.

TABLE 1 continued

. 8. umgeniensis Theliung

glanduloso-pilosus Yolkens & Muschler

cathcartensis 0. Hoffmann

S.
S. subcoriaceus Schlechter
5.
S.

nqovanus Hitliard
S. polvoden DC.

var, polyodon £33A)
var. subglaber (0.Kuntze) Hilliard & Burtt (338

S. sp. aff. S. speciosus

S. speciosus Wilidenow

§. macrocephalus DC.
S. barbatus DC.
S. poseideonis Hilliard & Burtt

radiate forms 384>

discoid forms 138B)

. 5. =p. aff. 5. poseideonis

o

. arabidifolius 0. Hotfmann

. rhvncholaesnus DC.

cubrubriflorus Q. Hoffmann

uy U i

. 5. hastatus L.

. hirsutitobus Hilliard

ingeliensis Hilliard

. natalicola Hilliard

. hieracioides OC.

. _Consanguineuc DC.

. chrvsocoma Meerburgh

asperulus DC,

hvpochoerideus DC.

. _mogreanus Hutchinson

oy |0 | |V ju3 | K | o (ul

paludaftfinis Hilliard

(4 ¥]

. 3. affinis DC.

w

lrdenburgensic Hutchinson & Burtt Dauv

ol

._anomalochrous Hilliard

» 5. brevidentatus M.D. Henderson




TABLE 1 continued

73. S. praeteritus Killick

74, 5. coronatus (Thunberg) Harvey

75. S. macrospermus DC.

74, §. dreqeanus DC.

77. S. discodregeanus Hilliard & Burtt
81, 8. caudatus DC.

82. 5. mauricei Hilliard & Burtt

83. S. saniensis Hilliard & Burtt

85. S. heliopsis Hilliard & Burtt

84, S. albanensis DC. var. doroniciflorus (DC.)> Harvey
88. 8. inornatys DC.

B?. S. oxyriifolius DC.

90. 5. rhomboideus Harvey

97. S. bupleuyroides DC.

98, S. urophylius Conrath

99, S, scitus Hutchinson & Burtt Dawy
101. 8. glaberrimus DC.

102, S. Tatifolius DC.

103. 8. retrorsus DC.

104, S, othonniflorus DC.

107. S. brachypodus [C.

108, 5. pleistocephalus Spencer Moore

109, S. mikanioides (0tto ex) Harvey

110. 3. deltoideus Lessing

111, 5. tamoides DC.

1146, 5. helminthinides <3chultz Bipontinus) Hilliard
117, 8§, barbertaonicus Klatt

118, 5. breviloruys Hilliard
119, 8§, vimipalis Bremekamp

120. 8. radicans (L.f.)> Schultz Bipontinus
121. 8. cissampelinus ¢DC.) Schultz Bipontinus
122. S, fulgens (J.D. Honker) Nicholzon

§. transvaalensis Bolus




38

TABLE 1 continued

The numbers in the lett hand margin of all the following species are for

identification purposes only,

CAPE HETEROCHROMOUS NON-YELLOW (PURPLE) SENECIOS

200. S. grandiflorus Berg.

201. 8. cakilefolius DC.
202. §. arenarius Thunb.
203. S, multibracteatus Harv.

204, S. elegans L.

NON-SOUTHERN AFRICAN SENEC10S

0. 8. wulgaris L. (U.3.,4., U.K., Europe & E, Acia)
212, 8, viscosys L. «U.5.a. & U.K»
213. S, gallicus Chaix {Spain & Portugal’

4,

21 . _caliternicus DC. ©U.S.A.)

215,

)

S. vernpalis Waldst. & Kit. {Europe)
216. S. svlvaticus L. (U.5.8. & U.K.)

)

. _desfontainei Druce <Middle East & E. Asia)

ra
—
~a
uy

erechtitoides Bak. ‘Madagascar?

220, 8. lautus Wiltid. {Australia)

SENECIOS OF UNCERTAIN TAXONGMIC PASITION AND OTHER GENERA IN THE TRIEE
SENECIONEAE

SENECIOS OF UNCERTAIN TAXONOMIC POSITION (inc. sed. - C[.Jeffrev,

ners,
cComm., }

3. 5. svrinaifolius O.Hof+m.

224, S. hockii De Wild. & Muschtl.,



TABLE 1 continued

OTHER GENERA IN THE TRIBE SEMECIONEAE

223, Crassocephalum cernuum (L.f.>» Moench
226, Emilia flammea Cass.

227. Gynura auriculata Cass.

228, Kleinia grandiflora ined.

(syn. Notonia nrandiflora DC., Jeffrey, ined.)

229, Kleinia neriifolia Haw.

232, Cineraria geifelia L.
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ITAaBLE =

This is a compiete 1ist of all the characters investigated

in this study of Senecio and related genera.

VEGETATIVE HABIT CHAR 008
ROOTSTOCK CHAR 009
PLANT HEIGHT (Ma~X.) CHAR 010
LEAF DISTRIBUTION CHAR 011
LEAF LENGTH <MAX.): RADICAL CHAR 012
CARULINE CHAR D13

LEAF WIDTH (MAX.): RADICAL CHAR D14
CAULINE CHAR 015

LEAF SHAPE: RADICAL CHAR 015
CAULINE CHAR 017

LEAF APEX: RADICAL CHAR 018
CAULINE CHAR 019

LEAF MARGIN: RADICAL CHAR 020
CAULINE CHAR 821

LERF BASE: RADICAL CHAR 022
CAULINE CHAR 023

LEAF VENATIGN: R&DICAL CHar 024
CAULINE CHAR 025

LEAF TEXTURE: RaDICAL CHAR 0Ze
CAULINE CH&R D27

LEAF ATTACHMENT : RADICAL CHaRr 028
CAULINE CHaR 029

LEAF PUBESCEMCE: ABAXIAL - RADICAL CHAR 030
~ CAULIME CHAR 021

ADAKXIAL - RADICAL CHAR 032

CAULINE CHAR 033



LEAF TRICHOMES:

FLOWERING STEM:

PEDUNCLES:
LEAF STOMATA

TABLE 2 continued

BASE

APEX
APENDAGES
GLANDULAR
APPEARANCE
PUBESCENCE
GLANMDULAR
APPEARANCE

INFLORESCENCE BRACTS

CAPITULA:

INVOLUCRE SHAPE
INVOLUCRAL BRALCTS:

CalYCULUS BRACTS:

LENGTH

DIAMETER
RADIATE/DISCOID
HOMOHETEROGAMOUS
ARRASMGEMENT

NUMBER

LENGTH

SRAPE
PUBESCENCE
TRICHOMES
APEX VESTITURE
LEMGTH REL. TQ DISC FLORETS
GLANDULAR
COLOUR

MUMBER

LENGTH
FOSITION
PUBESCENCE
TRICHOMES

APEX YESTITURE
GLAMDULAR
COLOUR

SHAPE

N34
035
036
037
038
039
040
n41
042
043
044
043
D4é
047
048

) 047

030

¥ 031

032
653

! 054

033
034
037
n3a
0s9

gé&o
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FLOWER COLOUR:

RAY COROLLA:

DISC COROLLA:

GYMOECIUM {RAY):

{DISCH:

TABLE 2 continued

RAY FLORETS

DISC FLORETS
FLORET NUMBER
COROLLA LENGTH
COROLLA 3SHAPE
LIMB VEMNATION
COROLLA TRICHOMES
RESINOUS

LIMB APEX

LIMB SHAPE

LIMB ERID.CELL SHAPE
LIMB ORIENTATION
FLORET NUMBER
COROLLA LENGTH
COROLLA SHAPE
COROLLA WENATIOM
COROLLA TRICHOMES
RESINOUS

LOBE APEX
STYLE-ARM LENGTH
STYLE-ARM APICES
STIGMATIC SURFACE
STYLE BASE
NECTARY

OVaRrRY VESTITURE
OVARY WALL CRYSTALS
STYLE-ARM LENGTH
STYLE-ARM APICES
STIGMATIC SURFACE
STYLE BASE
NECTARY

DJARY WESTITURE
OVARY WALL CRYSTALS

CHAR 094
CHAR 097
CHAR 0983
CH&R 099
CHAR 100
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TABLE 2 continued

DISC COROLLA: DISTAL EPIDERMAL CELL SHAPE CHAR 101
PROXIMAL EPIDERMAL CELL SHAPE CHAR 102

ANDROECIUM (DISC»: ANTHER APEX CHAR 103
ANTHER BASE APPEARANCE CHAR 104

ANTHER LENGTH CHAR 1035

ENDOTHECIAL TISSUE: CELL SHAPE CHAR 106
CELL WALL CONFIGURATIOM CHAR 107

FILAMENT COLLARS: LENGTH CHAR 108
BaSal WIDTH CHeR 109

SHAPE CHAR 110

CYPSELA (RAY): LENGTH CHAR 111
SHAPE CHAR 112

RIBBING CHAR 113

VESTITURE CHAR 114

PERICARP CELLS - SHAPE CHAR 115

¢DISCY: LENGTH CHaR 114

SHAPE CHAR 117

RIBBING CHAR 118

YESTITURE CHAR 119

PERICARP CELLS - SHAPE CHAR 120

PAPPUS : UMIFORM/DIMORPHIC CHAR 121
PAPPUS SETAE ¢RAY): LENGTH CHAaR 122
APPEARANCE CHAR 123

DISTAL CELL NUMBER CHaR 124

APEX CHAR 125

({DISCY: LENGTH CHAR 124

APPEARANCE CHAR 127

ODISTAL CELL NUMBER CH&R 128

APEX CHaR 127



TABLE 2 continued

The following are inadmiszible characters in that thev are
meaningless characters as defined by Sneath and Sokal
(1973):

SPECIES NUMBER CHAR 001
COLLECTOR CHAR 002
COLLECTOR’S NUMBER CHAR 003
HERBARIUM CHAR 004
ALTITUDE RANGE \ CHAR 005
DISTRIBUTION CHAR 004
HABITAT(S) CHAR 007

FLOWERING TIME CHAR 130



TABLE =

The coincidence and occurrence of some of the leaf trichomes +ound bky
Drury and Watson (1945, of some Eurasian seneciocs, amongst the taxa

studied (Table 1),

DRURY & WATSON VINCENT TRICHOME
"HAIR* TYPE TYPE
CHARACTER/STATE SPECIES

2 135-35 S. tanacetopsic

3 034723 S. achilleifeolius

4 035723 S. asperujus

7 0357382 5. eleqans

135740

5. hoclii

g 033722 S. serratuioides
S. Mmogreanus
S. macrosnarmus
S. albanensis

3. inornatus

S, deitoideus

S, uernalis

= = raticus

3. _des+ontained
Crassgcenhalum cernuum
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ITesBLE 4

An analysis of the character states of the six taxonomically siagnificant
characters of generic importance (CHAR‘s 095, 103, 107, 108, 110 & 117,
with respect to the concept of Senecic sensu stricto sensu Vincent.

CHARACTER AND STATE - STATUS

Senecio s. str. Senecio

(Peripharal)
GYNOECIUM (DISC)>: STYLE-ARM APICES

(CHAR 093)
Character states - 09, 11,
13 & 14 YES NO
Character states - 10, 135, 14,
17 & 19 NO YES

Character states 20, 21 and 22 are outside the concept of
Senecio sensu Yincent,

ANDROECIUM (DISC): ANTHER APEX

{CHAR 103)
Character state - {1 YES NO
Character state - 03 NO ' MES

Character states 04 and 05 are outside the concept of Seneciao
sensu Yincent,

ENDOTHECIAL TISSUE: CELL WALL CONFIGURATION
{CHAR 107)

Character state - 04 YES YES
Character state 10 & 11 are outside the concept of Senecio
zensy Yincent.

FILAMENT COLLARS: LENGTH

“CHAR 108
Character states - 01, 02 & 02 YES MO
Character states - 04 & 05 NO YES

FILAMENT COLLARS: SHAPE
(CHAR 110>
Character states - 01, 02
04, 05
Character states 07, 08 2
Senecio sensu Yincent.

[ 03!
04 YES YES
07 are outside the concept of

CYPSELA (DISC): SHAPE

(CHAR 117
Character states - 01, 02 & 04 YES PER
Character state - 05 NO s
Character state 06 is outside the concept of Senecio sensuy

Yincent.



ITaBLE S

This is a complete list of the species of Senecio included in this study
{Table 1) arranged according to the new concept of Senecio sensu stricto
sensu Vincent, together with an indication of which species are exciuded
from Senecio 5. str, sensu Yincent. The listing of the charactar states

after each group follows the crder of the characters in Table 4.

The numbers in the left hand margin are for identification purposes only

{see Table 1.

Senec io sensu stricto
GROUP I f{character states: 0%, 0f, 04, 02, 0!, 02

1. S. madagascariensis Poiret

2. 2. inaequidens DC.

. 8. harveianus MacQwan

4
5. §. polvanthemoides Schultz Bipontinus
7

. 8. Jjuniperinus L.+,

(8]
38}
[¥3]

purpureus L,

27, 8. variabilis Schultz Bipontinus

24, 2. apubescens Aiton var. erubescens ©2448)
29. 5. glanduloso-pilosus Yolkens & Muschier

30, 3. subcoriaceus Schlechter

32. 5. ngovanus Hilliard

33. 3. poivodon OC. var. subgiaber (Q.Kuntze) Hilliard & Burét L 338
34. 5. sp. aff. Z. specicsus

35. 8. speciosus Willdenow

38, 8. poseideonic Hilliard & Burtt (Discoid plants - 3z

48, 3. natalicola Hilliard

30. 8. hieracicides DC.
S.

consanquineuys 0OC,

83, 5. paludaffinis Hilliard




TABLE 5 continued

é4, 5. affinis DC.

5. §. lvdenburgensis Hutchinson % Burtt Davy

47. §. anomalochroug Hilliard

73. 5. praetepitus Killick

77. §. discodregeanus Hilliard & Burtt
81. S. caudatus DC.

88. 5. inornatus DC.

8%. 5. oxyriifolius DC.

90, S. rhomboideus Harvey

200, 5. qrandiflorus Berg.
201. 8, cakilefolius DC.

202. S. arenarius Thunb.

203. 5, multibracteatus Harwv.

204. 8. elegans L.
210, 8., vulgaris L.

212. §. viscosus L.

213, 3. gallicus Chaix
213,

217,

Ul

. vernalis Waldst., & Kit,.

. desfontainei Druce

ul

2172,

Ul

. arechtitoides Bak.

5. lautus Willd.

3

220.

GROUP 11 ¢(character states; 11{, 01, 0&, 02, 01, 022

£l

13.

5. achilleifglius DC.
127. 8. brachrpodus DC.

109, 5. mikanioides (0Qtto ex) Harvey

GROUP I1l {character states: 11, 01!, 04, 032, 02, 02

?7. S, bupleuroides DC.

73, S. urophvllus Conrath
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TABLE 3 continued

99. S, scitus Hutchinson & Burtt Davy
102. S, latifolius DC.

103. 8. retrorsus DC.

GROUP IV (character ctates: 0%, 01, 04, 02, 04, 02D

25, S. sandersonii Harvey

28. S. umgeniensis Thellung
85. S, heliopsis Hilliard & Burtt

GROUP V fcharacter states: 09, 01, 0&, 02, 053, 02)

31. S. cathcartensis 0. Hoffmann

33. S. Qo]yodon DC. var. polvodon {33A)
42, 5. subrubriflorus 0. Hoffmann

N
O
o

. _dregeanus DC.
104, S, othannifiorus DC.

GROUP VI (character states: 09, 01, 06, 02, 02, 02)

2. 8. zerratuloides DC.

14, S. pandurifermis Hilliard

. . barbatus DC.

5]
~J
Loy

3%, 8. sp. aftf. 5. neseideonic

33. 5. chrvsocoma Meerburgh
74, S. coronatus {(Thunberq) Harwvey

832, S. mauricei Hilliard & Burtt

—
[
—
u3

glaberrimus DC.

214, 8, californicus DO.
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TABLE 5 continued

GROUP VII {character states: 09, 01, 04, 02, 01, O1)

"
[6]

skirrhodon DC.

rJ
9%}
w

gerrardii Harvey

rJ
o
wn

. erubescens Aiton

var. crepidifolius DC. (24B)

var. incisus DC. ©240)
var. dichotomus DC. (24D)
346. S, macrocephalus DC.
38. 9, poseideonis Hilliard & Burtt (Radiate plants - 38A)
40, §. arabidifolius 0. Hoffmann
34,

m

(7 y]

., hvpochosrideus DC.

57, 5. mooreanus Hutchinson

GROUP V11l (character states: 09, 01, 06, 02, 02, 01

41. §. rhyncholaenus DC.
43. §. hastatus L.

45, S. hirsutilabus Hilliard

GROUP IX {(character statez: 0%, 01, 0&, 03, 42, 01>

47, 8. ingeliensis Hilliard

75, S§. macrospermus DC.

BROUP X f{character states; 09, 0!, 04, 03, 02, 02)

24, 8. qglandulose-lanaosus Theilung

33. S. saniensis Hilliard & Burtt

84, 5. albanensis DC, war. doroniciflorus ¢D2,) Harvey
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TABLE 3 continued

GROUP XI (character states: 09, 01, 06, 03, 01, 022

55, 8, asperulus DC.

72. 8. brevyidentatus M,D., Henderson

UNGROUPED SPECIES OF Senecio s. str.

4. 5. pterophorus DC. (character states: 09, 01, 04, 01, 06, 022
10, 8

18. §. havgarthii Hilliard (character states: 13, 01, 04, 02, 61, 043
108. 8

. microglossus DC. {character states: 09, 01, 04, 02, 03, 020

. pleistocephalus Spencer Moore {(character states: 11, 01, 08, 02,

o1, oL
110. §. deltoideus Lessing (character states: 14, 01, 08, 02, 01, 023
216. S. svlvaticus L. ‘character states: 09, 0f, 04, 02, 08, 02

PERIPHERAL SENECIOS

14, §. tanacetopsis Hilliard fcharacter states: 17, 03, 04, 02, 01,

g27
17. S. seminiveus Wood & Evans f<character statec: 17, 03, 048, 02, 01,

23

20, 8, medlev-woodii Hutchinson t(character states: 14, 01, 04, 03, D7,
2
111, §. tamoides DC. (character states: 11, 03, 04, 03, 042, 02

116. S. heiminthioides (3chultz Ripontinus) Hilliard {character states:

11, 03, 0&, 04, 02, 02

117, 8. barbertonicus Klatt {character states: 1!, 02, 04, 03, 02, 023

118, 8, brevilorus Hilliard tcharacter states: 10, 03, 0&, 03, D2, 02)
119, 8. viminalis Bremekamp {character states: 15, 03, 04, 04, 08, J2

120, 8. radicans %“L.+.> Schultz Bipontinus {character =tates: 09, 03

06, G4, 02, 02



(9]
rJ

TABLE 5 continued

122, 8. fulgens #J.D. HooKer) Nichalson (character states: 14, 03, 04,
04, 08, 012

SFPFECIES EXCLUDED FROM SENECIO

121, 8, cissampelinus (DC.» Schultz Bipontinus (character states: 11,

03, 10, 02, 01, 02

124, 5. transvaalensiz Bolus (character states: 19, 04, 046, 02, 03,
03

223, S. syringifolius O.Hof+m, {character states: 14, 03, 06, 03, 02,
02

224, 5. hockii De Wild. & Musch!. (character states: 19, 03, 04, 02, 01,

-

02)



ITAaBLE &

& summary of the affinities between members of

Vincent, and the peripheral
of generic importance (Table 43,
to Table 3,

to these taxa is according to Table 3.

Senecio s. str.

Groups/species : Character states

Group II : 11, 01, 04, 02, 01, 02

Group III : 11,
8. havgarthii :
S. deltoideus :

01, 04, 02, 02, 02
13, 01, 04, 02, 01, 04
14, 01, 04, 02, 01, 02

~

Group VII : 4%, 01, 08, 02, 01, 01

Group VIII : 09, 01, 24, 02, 02, 01

Group IX : 09, 01, 04, 03, 02, 0Ot
5. pleistocephalus 11, 01, 04, 02,
01, 61

Group X : 0%, 01, 0&, 03, 02, 02

Group XI : 09, 01, 04, 03, 062, 02

The groups referred to are

Senecio s. str. sensu

senecios {Table 5), based on the characters

according

The designation of “sensu stricto’ and “peripheral’ status

Peripheral senecios

Species : Character states

§. tanacetopsis ¢ 17, 03, 05,
02, 01, 02

S. seminiveus : {17, 03, 04,
g2, 01, 02

5. medlev—yoodi |
03, 07, 02

3. tamoides :
08, 02

S, viminalis 1
08, 02

5. fulgens :
08, 01

14, 01, 04,

i1, 03, 04, 05,

13, 03, 06, 04,

14, 03, 04, 04,

S. helminthicides : 11, 0%,
0s, 04, 02, 0Z

3. barbertonicus : 1{, 03, 08
U3, 02, 92

3, brevilorys : 10, 03, 06,

2. radicans : 0%, 03

03, 02, 02

-

N2, 02



=

TeaBLE 7

A table of the eigenvalues of the six factors extracted from the
principal components analysis (PCA) of the six characters of
generic importance {CHAR 0?5, CHAR 103, CHAR 107, CHAR 108, CHAR
110 & CHAR 117) (see Table 4) of all the taxa studied (Table 1).

FACTOR NUMBER E1GENVALUE
FACT 001 2,711
FACT 002 1,147
FACT 003 0,952
FACT 004 0,489
FACT 005 0,134
FACT 004 0,547

TeeBLE &

A table of the eigenvalues, the percent of the trace and the
accumulated percent of the three factors extracted +rom thne
principal components analysis (PCA) of the six characters of
generic importance (CHAR 095, CHAR 103, CHAR 107, CHAR 108, CHAR

110 &% CHAR 117) (see Table 4), of all the taxa studied {Table
1.

Number of iterations: 1
Trace = &

MNumber of factors extracted: 3

FACTOR NUMBER EIGENVALUE PERCENT ACCUMULATED
OF TRACE PERCENT

FACT 001 2,711138 45,19 45,19

FACT 002 1,14727 19,45 54,44

FACT 103 0,95177 15,84 30,51 (80,54



o
n

TEMBLE %

A table of the factors (eigenvectors) after principal components
analysis (PCAY of each of the six characters of qgeneric
importance {CHAR 093, CHAR 103, CHAR 107, CHAR 108, CHAR 110 &
CHAR 117) (see Table 4); of all the taxa studied (Table 1),
CHARACTER NUMBER FACTORS (EIGENVECTORS)

FACTOR 001 FACTOR 002 FACTOR 003

CHAR 095 0,843 -0,120 0,059
CHAR 103 0,909 -0,158 0,017
CHAR 107 0,424 -0,582 -0,413
CHAR 108 0,843 0,533 0,241
CHAR 110 0,738 0,234 0,025

CHAR 117 0,031 -0,671 0,717



ITaBLE 10

This is a 1list of the thirty-seven characters which have
been selected as being taxonomically significant with
respect to elucidating the interrelationships amongst the
senecios investigated in this study. Character 107 s
invariant amongst the Natal members of Senecio (Table 11),
while characters 103 and 107 are invariant amongst all the

members of Senecio 3. str. sensu Vincent (Table 12),

LEAF SHAPE: RADICAL CHAR 0146
CAULINE CHAR 017
LEAF VENATION: RALICAL CHAR 024
CAULINE CHAR 025
LEAF TRICHOMES: BASE CHAR 034
APEX CHAR 035
APENDABGES CHAR 034
INVOLUCRE SHAPE CHAR 049
INVOLUCRAL BRACTS: NUMBER CHAR 030
LENGTH CHAR @51
SHARE CHAR 032
TRICHOMES CHaR G54
CALYCULUS BRACTS: TRICHOMES CHAR 043
DISC COROLLA: COROLLA LENGTH CHAR 081
COROLLA SHAPE CHAR 082
RESINOUS CHAR 083
LOBE APEX CHAR 034
GYNOECIUM (DISC): STYLE-ARM LENGTH CHAR 094
STYLE-ARM APICES CHAR 098
STYLE BASE CHAR 097
NECTARY CHAR 098
ANDROECIUM (DISC): ANTHER APEX CHAR 103
ANTHER BASE APPEARSMNCE CHAR 104
ANTHER LENGTH CHAR 105
ENDOTHECIAL TISSUE: CELL W&LL CONFIGURATION CHaR 107
FILAMENT COLLARS: LENGTH CHAR 108
BASAL WIDTH CHaR 1079
SHAPE CHAR 110
CYPSELA <DISC): LEMGTH CHAR 116
SHAPE CHAarR 117
RIBBING CHAR 118
PERICARP CELLS - SH&PE CHAR 120
PAPFUS : UNIFORMA/DIMORPHIC CHAR 121
PAPPUS 5ETAE (DISC) :LENGTH CHAR 128
APPEARANCE CHAR 127
DISTAL CELL NUMBER CHAR 123
APEX CHAR 129



[l{}
|

ITeaBLE 11

This is list of the MNatal members of Zenecio sensu strictc and the
peripheral senecios, after the application of my generic concept. The
numbers in the 1left hand margin are for identification purposes only

{gee Table 1),

. _madagascariensis Poiret

. skirrhodon DC.

. harveianus MacOwan

S
S
» S. inaequidens DC.
S
S

5. polvanthemoides Schultz Bipontinus

. pterophorus DC.

. _Juniperinus L.+,

serratuloides DC.

. _panduriformis Hiltiard

S. achilleifolius DC.

3
S
S
10. §. microglaosszus DC,
§
S
S

. _havgarthii Hilliard

J
“J
[Up]

«_purpureus L.

23. 5. gerrardii Harvey

24, 5. erubescens &itaon

var, erubescens ¢ 244:;

var. crepidifaolius OC, (248

var. incisus DC, (240

var., dichotomus DC. 24D

23. 5. candersonii Harverw

26. 3. glanduloso-lanosus Thellung

27. 8. variabilis Schultz Bipentinus

23. 3. umgeniensis Thellung

29. 3. alandulozo-pilosus Yolkens & Muschler
30. 3. subcoriaceus Schlechter

31. 8. cathcartensis 0. Hoffmann




TABLE 11 continued

32, S. ngoranus Hilliard
33. S. polyodon DC.

yar,. palyodon ({33R)

var. subglaber {(D.Kuntze) Hilliard & Burtt (33B)
34. S. sp. aff. S. speciosus

35. S. speciosus willdenoﬁ

34. S. macrocephalus DC.
37. 5. barbatus DC.
38, S. poseideonis Hilliard & Burtt

radiate forms (38R
discoid forms (388}
39, 3. sp. aff. §. pocseideonis
40.
41,
42. subrubriflicrus 0. Hoffmann

S
s
S
42, S. hastatus L.
S
g

, arabidifolius 0. Hoffmann

. rhyncholaenus DC.

44.
47.

. hirsutilobus Hiliiard

ingeliensis Hiiliard

48, 5. natalicela Hilliard

S0. 8. hieracioides DC.

51. S. consanquineus DC,

33. S. chryvsocoma Meerburgh

53. 5. asperulus DE.

S4. 5. hvpochoerideus DC.

37. 5. mooreanus Hutchinson

83, 8. paludatfinis Hiliiard

44, S. affinics DC.

83. 8. lvdenburgensis Hutchinson % Burtt Davy
47. S. anomalechrous Hilliard

72, 8. brevidentatus M.D. Hengerson
73. 5. praeteritus Killick

74, 5. coronatus {(Thunberq) Harver

7S, 5. magrospermus OC.

74. 8. dreqeanus DC.

77. 8. discodreqeanus Hilliard & Burtt

81. S. caudatus DC.



83.
83.
8é.
83.
87,
20.
97.
28.
7.
101,
102.
103.
104,
107.
108.
109,

1109, 3,

TABLE 11 continued

. 5. mauricei Hilliard & Burtt
g

. saniensis Hilliard & Burtt

. heliopsis Hilliard & Burtt

. albanensis DC. var. doroniciflorus <(DC.) Harvey

. inornatus DC.

. oxyriifolius DC.

. rhomboideus Harvey

. bupleuroides DC.

., urophyllus Conrath

. glaberrimus DC,

latifolius DC.

. retrorsus DC.

. nthonnifliorus DC.

. brachypodus DLC.

. pleistocephalus Spencer Moore

. miKanioides «0tto ex) Harvey

)
S
)
)
S
)
)
S. scitus Hutchinson & Burtt Davy
)
)
S
S
8
)
)
)

deltoideus Lessing

PERIPHERAL SENECIOS

20, S. medley-woodii Hutchinsan
16, §. tanacetopsis Hilliard
17, 5. seminiveus Wood & Evans
111, §. tamoides DC.
114, 3, heiminthiaoides (Schultz Bioontinus) Hilliard
117. S, barbertonicus Kiatt
118. 8. brevilorus Hilliard
119. 8. viminalis BremeKkamp
120, 3. radicans (L.¥.J Schultz Bipontinus
122, 5. fulagens #J.D. Heoker) Nicholson

39



IeaaBLE 12

This is 1ist of the Natal, the Cape and the non-scuthern African members
of Senecio s. str. sensu “Yincent. The numbers in the fefi hand margin

are for identification purposes only {(see Table 1),

. _madagacscariensis Poiret
skirrhodan DC.

. _inaequidens DC.

. pbolvanthemoides Schultz Bipontinus

s
s
S
» 5. harveianus MacOwan
5
)

. pterophorus DC.

Juniperinus L.¥.

S
?. 8. serratuloides DC.
g

. micraoglossus DC.

14. 5. panduriformis Hilliard

15, 5. achilleifnlius DC.

18. . haygarthii Hilliard

22. S. purpureus L,

23. 8. gerrardii Harvey

24, 3. erubescens &iton

var, erubeszcens {244

var. crepidifeliuvs DC. (24B)

var, incisus DC. ¢Z4L)

var. dichotomus DC. ©24D)

25. 8. sandersonii Harvew

24. 8. glanduloso~lanosus Thellung

27. 8, variabilis Schultz Ripontinus

28. 8. umameniensiz Theilung

29, S. glanduloso-pilaosus Yolkens & Muschler
30. §. subcoriaceus Schlechter

31. 8. cathcartensis 0. Hoffmann

32. 8. ngovanus Hilliard



TABLE 12 continued

33. S. polyodon DC.
var. polvodon (33AJ

var. subglaber «0.Kuntze) Hilliard & Burtt (33B
34, S. sp. aff. §. speciosus

35, 5., speciosus Willdenow

26. 8. macrocephalus DC.

37. 5. barbatus DC.

38. S. poseideconis Hilliard & Burtt
radiate form (38A)
discoid form (38B)

39. 8. sp. aff. 5. pnoszeideonis
40. 5, arabidifnlius 0. Hoffmann

41, 5. rhyncholaenus DC.

42, 5. subrubriflogrus 0. Hoffmann
43, 5. hastatus L.

46, S, hirsutilobus Hilliard

47. 5. inaeliensis Hilliard

48, S, natalicola Hilliiard

30. 8, hieracioides DC.

31. S. consanqguineus DC.

. _chry¥sacoma Meerburgh

. hvpochoerideus DC.

s
=
33. 8. asperulus DC,
5
5

. mooreanus Hutchinson

S. paludaffinis Hilliard
é4. 8. affinis DC,
)
2

lrdenburgensis Huichinson & Buritt Davy

anomalochrous Hitliard

72. 8. brevidentatus M.D. Henderson
73. 5. praeteritus Killick

74, 8. coronatus {(Thunberg} Harvey

73. 8. macrospermus OC,

74. 3. dregeanus DC.

77. 8. discodregeanus Hilliard & Burtt
81, S, caudatus DC,

(e
%]
o

. 3. mauricei Hilliard & Burtt

83. 8. saniensis Hitliard & Burtt

51



TABLE 12 continued

85, S, heliopsis Hilliard & Burtt

84, S. albanensis DC. var. doroniciflorus (DC.) Harvey
88. 8. inornatus DC.

89. S. oxyriifolius DC.

96, S. rhombgideus Harvey

97. S. bupleuroides DC.

98. S. urophyllus Conrath

99. S. scitus Hutchinson & Burtt Davy
101. S. qlaberrimus DC.

102, S, latifolius DC.

103. 8. retrorsus OC.

104, S. othonnifleorus OC.

107. §. brachypodus DC.

108. S. pleistocephalus Spencer Moore
109. S. mikanioides (Otio ex) Harvey
110, 8, deltoideus Lezssing

CAPE HETEROCHRCMOUS NON-YELLOW ¢(PURPLE) SENECIQS

200.
201,
202,
203,

. _agrandiflorus Berg.

wy |un

. Cakilefolius DC.

. _arenarius Thunb.

w

(¥ p]

. multibracteatus Harw.

204. S. eleqans L.

NON-SOUTHERN AFRICAN SENECIOS

210 8. vulgaris L. “U.5.A., U.K., Europe & E. Asia)
212, 5. viscosus L., (U.5.A. & U.K.?

213. 5. qallicus Chaix {Spain & Portugal)

214, 8. californicus DC. (U.5.48.)

2139.
214,

2172,

[€)]

. vernalis Waldst., & Kit., <Europe)

« s¥lvaticus L. (U.3.A, & U.K.

. desfontainei Druce Middle Eazst & E, &sia)

erechtitoides Bak., {Madagascar?

[5 B [0 o T [ » BT}

S. lautus Willd. {Australial



TABLE 13

This is list of the Natal members of Senecio s. str. sensu Yincent, and
the remaining peripheral senecios together with a list of the peripheral
senecios which are excluded. This Tist is subsequent te the numerical
analvsis of these taxa with respect to the thirtv-seven characters of
taxonomic significance (Table 10). The species already excluded after
the application of my generic concept {Table 3 are not inciuded in this
list. The numbers in the 1left hand margin are for identificatiaon

purposes only (see Table 1).

S G > D Yt S D Tt T 4 e M S0 Ny Ay D P T - D = - G - S S T S i > - — - - -

1. 8. madagascarienszic Poiret
2. S, sKirrhodon DC.

3. 8. inaegquidens DC.

4. 5. harveianus MacOwan

3. 8. polvanthemoides Schultz Binontinus
4. S. pterophorus DC.

7. 5. juniperinus L.f.

7. 8. serratuloides DC.

10. 8. microglassus BC.

14, 5. panduriformis Hiliiard
13. 5. achilleifoiius DC.

18. 8. havagarthii Hiiljard

22. purpureys L,

S
23. 8. gerrardii Haruey

24, 5, erubescens &iton

var, erubescens (244)

var, cregidifolius DO, ¢(Z4E)

var, incicus DC., (240

var. dichotomus DC, <2403

23. 8. candesrsonii Harvey

26. 8., glandulasg-lannszus Theliung
27. 8. variabilis Schultz Bipontinus
28. S. umgeniensisz Thellung




TABLE 13 continued

29. 8. nlanduloso-pilosus Yolkens & Muschler

30. S. subcoriaceus Schlechter

31, S. cathcartensis 0. Hoffmann

32. S. ngoyanus Hilliard
33. 8. polyodon DC.
var. polyodon ¢33A)

var., subglaber (0.Kuntze) Hilliard & Burtt (33B)
34, 5. sp. aff. S. speciosus

35. 5. speciosus Willdenow

34. S. macrocephalus DC.
37. S. barbatus DC.
38. S. poseideonis Hilliard & Burtt

radiate form (384)
discoid form (38BJ

39. 8. sp. aff. 5. poseideonis
40, S. arabidifolius 0. Hoffmann

41. S. rhvncholaenus DC.

42. S, subrubriflorus 0. Hoffmann
43, S. hastatus L.

48, 5. hirsutiicbus Hilliard

47, 8. ingeliensic Hilliard

43, S. natalicola Hilliard

30. 8. hieracioides DC.

51. 8. consanquineus DC.

33. 2. chrvsaocoma Meerburgh

593. §. asperulus DC.

5é. 8. hvpochoerideus DC.

37. 8. mooreanus Hutchinson

63, 5. paludaffinis Hilliard

54, S. affinis DC,

&3. 8. lwvdenburgensis Hutchinson & Burtt Dauy
47. 5. anomalochrous Hilliard

72, 8., brevidentatus M,D. Henderszon
73. 8. praeteritus Killick

74. 3. coronatus {(Thunberg) Harvey
73. 8. macrospermus DC,

74. 8. dreqeanus DC.




TABLE 13 continued

77. S. discodregeanus Hilliard & Burtt
81. S
g2. S
83. §
85. S
84. S. albanensis DC. var. doroniciflorus (DC.) Harvey
S
)
S
S

. caudatus DC.
, mauricej Hilliard % Burtt

., saniensis Hilliard & Burtt

. heliopsis Hilliard & Burtt

88.
89.
?0.
?7.

98, 5. urophv1llus Conrath

inornatus DC.

. oxvriifolius DC.

., rhomboideus Harvey

. bupleuroides DC,

29,
101. S. qiaberrimus D,
162. latifolius DC.

S, scitus Hutchinson & Burtt Davy
s
S
103. 8, retrorsus DC.
s
S
g

104, S. othonniflerus DC.

107. 8. brachypodus DC,

108, S, pleistocephalus Spencer Moore
109. 8. miKanioides (Otto ex) Harvey
110, S. deltoideus Lessing

PERIFPHERAL SENECIOS

14. 8. tanacetopsis Hitliard

17.

[ie]

. seminiveus Wood & Evans

118.

iy}

. brevilorus Hilliard

SPECIES EXCLUDED FROM SENECIO

20. S. medley-woodii Hutchinsan

111, 5. tamoides DC.

115, 8. heiminthioides <Schultz Bipontinus) Hiltliard
117, 5. barhertonicus Klatt

112, 5. viminalis BremekKamp

120, 8. radicans {(L.f.) Schuliz Bipontinus

122, 5. fuylgens ¥J.D. Hooker) Nichkalson



TAELE 14

A table of the eigenvalues of the thirty-six factors extracted
from the principal components analysis {(PCAY of the thirty-seven
characters of taxcnomic signifticance (Table 10, excluding CHAR
107, which is invariant in this analvsic) of the Natal senecios

studied (Table 11).

FACTOR NUMBER EIGENVALUE
FACT 001 9,714
FACT 002 5,104
FACT 003 2,240
FACT 004 1,972
FACT 005 1,741
FACT 004 1,354
FACT 007 1,248
FACT 003 1,160
FACT 009 1,129
FACT 010 1,031
FACT 011 0,975
FACT 012 0,893
FACT 012 0,824
FACT 014 0,743
FACT 015 0,438
FACT 014 7,405
FACT 017 0,543
FACT 018 0,498
FACT 012 0,455
FACT 020 0,429
FACT 021 0,004
FACT 022 0,005
FACT 023 0,017
FACT 024 0,345
FACT 025 0,249
FACT 024 8,300
FACT 027 0,311
FACT 028 0,085
FACT 029 0,073
FACT 030 0,104
FACT 031 0,120
FACT 032 0,219
FACT 033 0,205
FACT 034 0,173
FACT 635 0,151

FACT 0335 0,145



ITaBLE 15

A table of the weigenvalues, the percent of the trace and the
accumulated percent of the three factors extracted +from the
principal components anaivsis (PCA> of the thirty-ceven
characters of taxonomic significance (Table 10, excluding CH&R
107, which s invariant in this analyvsis) of the Natal zenecios
(Table 117,

Number of iterations: 1
Trace = 324

Number of factors extracted: 3

FACTOR NUMBER EIGENVALUE PERCENT ACCUIMULATED
OF TRACE PERCENT

FACT 001 - ?,71389 26,798 28,98

FACT 002 3,10431 14,18 41,14

FACT 003 2,23982 46,28 47,44 (47,440

T et e e ey o e e e R e o v 0 o = = A = = = = = - - — - - — i —_



TEBLE 18

A table of the factors teigenvectors) after principal components
analysis {PCAY of each of the thirtv-seven characters of
taxonomic significance (Table 10, excluding CHAR 107, which s

invariant in this analysis) of the Natal senecios studied (Table

CHARACTER NUMBER FACTORS (EIGENVECTORS)
FACTOR 00¢ FACTOR 002 FACTOR 003

CHAR 016 0,584 0,324 0,087
CHAR 017 0,782 0,051 0,291
CHAR 024 0,564 -0,361 0,046
CHAR 025 0,591 ~0,213 0,031
CH&R 034 0,734 -0,074 ~0,563
CHAR 035 0,783 -0,043 -0,513
CHAR 036 0,707 -0,05% -0,607
CHAR 049 0,511 0,167 -0,129
CHAR 050 -0,675 0,254 0,095
CHAR 051 -0,012 0,810 0,018
CHAR 052 0,597 0,059 -0,024
CHAR 054 0,412 -0,214 -3,075
CHAR 063 0,742 ~0,243 -0,246
CHAR 081 0,22 0,344 0,025
CHAR 082 0,704 0,034 0,043
CHAR 085 0,243 -0,037 0,222
CHAR 024 0,579 0,124 0,272
CH&R 094 0,515 0,424 0,082
CHAR 095 0,554 0,035 0,244
CHAR 097 -0,038 -0,125 0,217
CHAR 098 0,365 -0,113 0,234
CHAR 103 0,633 0,358 L 270
CHAR 104 0,574 -0,528 0,051
CHAR 105 0,311 9,774 -0,081
CHAR 108 0,523 0,593 0,175
CHAR 109 0,117 0,329 -1,305
CHAR 110 0,374 0,399 0,048
CHAR 114 0,344 0,53z -0,158
CH&R (17 0,199 -0,234 0,237
CHAR 118 -0,154 0,154 0,070
CHAR 120 -0,558 0,200 -0,037
CHAR 121 -0,565 0,257 -0,353
CHAR 124 0,040 0,325 -0,027
CHAR 127 ~0,414 0,105 -0, 330
CHER 12 -0,018 0,204 0,019

CHAR 129 0,183 0,160 0,440



ITeBEBLE 17

A& table of the eigenvalues of the thirty-five factors extracted
from the principal components analysis {PCA) of the thirty-seven
characters of taxonomic significance (Tabie 10, excluding CHAR
103 & CHAR 107, which are invariant in this analysis) of all the

members of Senecio s. str., zensy VYincent, studied (Table 12).

FACTOR NUMBER EIGENVALUE
FACT 001 8,041
FACT 002 4,112
FACT 003 2,228
FACT 004 2,180
FACT 0095 1,723
FACT 004 1,389
FACT 007 1,413
FACT 008 1,292
FACT 009 1,347
FACT 010 1.687
FACT 011 0,949
FACT 012 0.938
F&CT 013 0,337
FACT 014 0,743
FACT 015 0,593
FACT 014 0,459
FACT 017 0,593
F&CT 018 0,007
FACT 019 0,013
FACT 020 0,633
FACT 021 0,324
FACT 022 0,093
FACT 1023 80,107
FACT 02¢ 0,132
FACT 025 0,140
FACT 02s 0,179
FACT 027 0,451
FACT 028 0,447
FALT 029 0,424
FACT 030 0;22-;
FACT 031 0,259
FACT 032 0,340
FACT 023 0,343
F&CT 034 0,312
FRCT 033 0,329



i

TrBLE 18

A table of the eigenvalues, the percent of the trace and the
accumulated percent of the three +actors extracted +rom the
principal components analysis (PCA) of the thirty-seven
characters of taxonomic significance (Table 10, excluding CHAR
193 & CHAR 107, which are invariant in this analysis) of all the
members of Senecio s. str. sensu Vincent, studied (Table 12).
Number of iterations: 1

Trace = 33

Number of factors extracted: 3

FACTOR NUMBER EIGENVALUE PERCENT ACCUMULATED
OF TRACE PERCENT

FACT 001 8,06127 23,03 33,03
FACT 002 4,11195 11,75 14,78
FACT 003 2,225824 4,37 41,15 (41,20



ITvyELE 1<

A table of the factors (eigenvectors) after principal components
analysis (PCAY of each of the thirty-seven characters of
taxonomic significance «Table 10, excluding CHAR 1032 & CH&R 107,
which are invariant in this analysis) of all the members of
Senecin s. str., sensu Yincent, studied (Table 12).
CHARACTER NUMBER FACTORS (EIGENVECTORS)

FACTOR 001 FACTOR 002 FACTOR 003

CHAR 014 0,439 -0, 301 0,198
CHAR 017 0,508 -0,113 0,452
CHAR 024 0,488 -0,355 0,089
CHAR 025 0,522 0,423 -0,009
CHAR 034 0,709 0,302 -0,439
CHAR 035 0,735 0,321 -0,357
CHAR 034 0,478 0,342 -0,484
CHAR 049 0,248 0,301 -0,083
CHAR 050 -0, 490 -0,037 0,201
CHAR 051 -0,542 0,451 0,178
CHAR 052 0,521 0,141 0,103
CHAR 054 0,415 -0,104 0,145
CHAR 043 0,733 0,124 -0,017
CHAR 0831 -0,425 0,431 0,124
CHAR 082 5,529 0,342 0,134
CHAR 085 0,142 0,237 0,275
CHAR 036 0,310 0,331 0,423
CHAR 094 -0,158 0,427 0,005
CH&R 095 0,438 0,109 0,174
CHAR 097 0,027 -0,187 0,395
CHAR 098 0,282 0,004 0,072
CHAR 104 0,777 0,209 0,029
CH&R 105 -0,215 0,330 0,009
CHAR 1083 -0,171 0,435 0,343
CHAR 109 -0,125 0,544 -0,224
CHAR 110 0,010 0,012 -0 ,D47
CHAR 116 -0,001 0,429 -0,014
CHAR 117 0,309 -0,122 0,255
CHAR 118 ~0,150 0,249 1,084
CHAR 120 -0,403 -0,107 0,038
CHAR 121 0,541 -0,127 -0,244
CHAR 124 -0,544 0,512 0,120
CHAR 127 -0,375 0,052 01,350
CHAR 128 -0,174 0,041 1,323



ITeBLE 20

The following characters of the pollen, of all the taxa
investigated <(Table 1), were studied using the scanning electron
microscopy (5EM).
{i>. Shape of the pollen grains.
(ii). Spinule frequency.
(iti?., Length/width (basal) ratio of the spinules.
(iv)., Prominence of the colpi.

(v). Perforations in the exine,
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ITeaBLE =21

The occurrence of terpenes and pryrrolizidine alkKaloids amongst a11 the
members of Senecio s. str. sensu Vincent, together with the peripheral
senecios and the species which are recommended for exclusion +rom
Senecio. The numbers in the left hand margin are faor identification
purposes only f(see Table 1). The numbers in the square bracketz refer

to the references, which are cited at the end of the table .

Key to compounds:

A - Acetylenes

AFE - Aromatic furangeremophilane
AP -~ Acrlipyrrole

APD - Acvlpyrrole diester

B - Bisabolene derivative
C - Cacalol derivative

CE - Cholinester

DT - Diterpine

E - Eremophilane

EY - Eudecsmane

EUP - Euparine derivative

EUR -~ Eurvopsin derivative

FE - Furanceremophilane

GE - Germacrene derivatijve

HOE - Highly oxvgenated sremophilane
HOG - Highly oxvgenated germacrene
HOS - Highly oxygenated sesquiterpene
PR - Pvrrolizidine alkaloid

TT - Triterpene

TY = Thymol derivative

e e e e = v e S S e = = " ———— . . St S 8 = e . A" = A - —

Senecio senpsu stricto
(Natal senecios?

1. 8. madanascariensis Poiret ———=—mmemo oo FE [4]

2. 8. eKirrhodon DC.

3. 8. ipaeguidens D, ——————— e A
[3.,7,5.,13,158,
24, 24,327,517,
C

[4,4,7,8,13.1

é,29,241, AFE

(11, AP [11
4. 2. harveianus MacOwan ==—==——=~emoommmmmmme C [itl.FE

(111, AFE

[1.81, AF

(i1
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0) W W Wkl
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TABLE 21 continued

5. polvanthemoides Schultz Bipontinus -—===-=——======= PA [11]1, FE
[1,6,111, AP
(1]
. 8. pterophorys DL, —==—-=-=-=-——=====—-———==oooo——ooo- PA
(1,5,10,11,12
1, FE
{1.,6,10,11,12
I.AP £17,
EUR (4]
. S. junjperinus L.f.
. S. serratuloides DC, =——===-==—=r-mm—ommme e ALl]
8. microalossus DC, =——-—--——-=-————————so—o———m— oo HOS [23
S. panduriformis Hilliard -~——-—————---——-commmomo——- FE [&,121
S. achilleifolius DC.
8. havgarthii Hilljapd -—-——=====—————————— o no FE [4]
8. purpureus L, =—=——————m——me e e — e e HOE (1,91, no
FE [&]
. 8. gerrardii Harvey ~=—==———c--—o-—--——mm—m— e HOE [1,2,171,
no FE [8]
. 5. erubescens Aiton
var. erubescens (24R) ——-—-—=-m—-—-mommmmmm o HOE (1,21, no
Pa“s [21, no
FE [41
var. crepidifaolius DC. ¢24B) —-——=————————m—mm——mm Hde [1], no
PA’s [2]
var, incisuszs DC. (24C»
var. dichotomus DC. 24D
S. sandersonii Harvey —~—-----—-—--—mmoo——moo oo E [23], AFE
(131, B [11,
DT (i1, C
[&]
§. olandylose-tancsus Thellung
S. vwariabilis 3chultz Bipontinus =—===—=——=———ou——ac HOE {11, E
[3]1 PA31, no
FE [4]
S. umgeniensis Thellung =——=—==—————emmmm——ee e E {31, PA
[3]
S. glandulosp-pilosuys Yoikens & Muschlep ~~—--——=-—- £ [30]
S. subcoriaceus Schlechter
5. cathcartensis 0. Hoffmann -———=————=—m—mmmmmeme e E {171
. S, ngoranus Hilliard
. 5. polvodon DC.
var, poivodon (33R) =—=—==m— o e~ HOE (11, E
[2:1, no FE
[&]
var. subqglaber (0.Kuntze) Hiliiard & Burtt ¢338)
S. so., aff., 5. specinsus
8. _speciosus Willdenow ==—-=———mmmmm o HOE {11, E
41, no FE



36.

37
38'

39.
40.
41.

42.
43.
44,
47.
48,
50,
91,
D3
oh
34.

7.
63.
64 .

83,

85.

88.
8e.

?0.
?7.

TABLE 21 continued

S. macraocephalus DC.
S, barbatus DC.

poseideonis Hilliard & Burtt

radiate form (388)
discoid form (38B)

S. poseideonis
arabidifolius 0. Hoffmann

csubrubriflorus 0. Hoffmann

S. sp. aff.

8.

8. rhvncholaenus DC.

S,

S. hastatus L.

8. hirsutilobus Hilliard
S. ingeliensis Hilliard
S. natalicela Hilliard
S. hieracioides DC.

S. consanquineus DC.

S. chrysocoma Meerburgh
S. asperulus DC.

S. hvpochgerideus DC.

. mooreanus Hutchinson

o |

paludattinis Hilliard

w

. affinis DC.

S. lvdenburgensic Hutchinson & Burtt Dawy
5. anomalochrous Hilljard

S. brevidentatus M.D. Henderson -——--—-—=—--
S. praeteritus Killick

S. coronatus ¢{Thunberg! Harvey =—--—=---—---
S. macrogspermus DL, —~——=———m———mmem— e o
S. dregeanus DC.

S. discodregeanus Hilliard & Burtt

S. caudatus DC, -————~=———m—m—mm e
S. mauricei Hilliard & Burtt

S. saniensic Hilliard & Burtt ————==—c——uo
S. heliopsis Hilliard & Buptt ——=—me—-——een
S. albanensis DC. var. doracniciflorus (DC.
5. inornatus DC., -=——=~——==—
S. oxyriifoliug DO, —————==mmmmmmm o
S. rhombaideus Harvey ==———=mm———e—e—eo o
2. bupleuroides DC., ====-——m—cmmmmmm

—— s e e e e o

e e

) Haruvey -

o

FE [41, no
PA‘s [2,4]

HOE [11, E
[211, no FE
[4]

no FE

4]
FE £1 &

,\f‘

FE [2]
FE [1,4]

S I
(1,81, DT
(11, Qxepin
[13
Ci1;8,22
vl i I 5
[4]

C [28,4]

]
EE

G L&

C L2821, FE
[4], no

P& 502,41
£ E2)y &/FE
[4]

PA [531, Pa
ontv [1] no
FE [4]



TABLE 21 continued

98. S. urophyllus Conrath
99. S. scitus Hutchinson & Burtt Davy
101, 8. glaberrimys DO, ————==—-m-—-———-———mmomm oo

102. §. latifolius D€, === e

retrorsus D€, -————-——-mmmmmm e
. othenniflorus DC.
brachyvpodus DC, ===

103.
104,
107,

o) ||

108.
109,

. pleistocephalus Spencer Moore -————=————mmcmaaea-
. mikKanioides (Otto ex) Harvey —==—=————-—mmeemu—aa-

w |

110, S, deltoideus Lessing ~—-————=——m——m—mmme e

(Cape heterochromous non-yellow senecios)

200. S. grandiflopus BerQ, ==—=====—mee oo
201, S. cakilefaolius DC.

202. 8. arenarius Thunb.

203, S, multibracteatus Harv.,

204, 5. elegans L. ——=m—=mmmo s~

{Non-southern African senecios)

210. €. vylaaris L. ¢U.S.4., U.K., Europe & E. ASIA) =----

212, 8. viscosus L. (U,5.A8, & U.K,) ==——mmmmmm
213. 5. gailicus Chaix {(Spain & Portugal) —=-—=—memmmmoo
214, 8. califoprnicus DC, ¢U.5.4.)

215. 5. vernalis Waldst., & Kit, (Surope) —~——————ecem—cmce-
216, 8. sylvaticus L. (U.5.8., & U.K,) =——mmmem—ccm—mmemeee
217. 5. desfontainei Druce (Middle ESast % E, ASIA) ——--—-
219, 5. erechtitoides Bak. (Madagascar)

220. 8. lautus Willd, {Australia) =———m—mecm e

Pa [31, PA
only [1,%1,
no FE [$]

P& only
[1,10,12,141,
no FE [41]

PA [?]

Pa [1,5,9],
HOG (11, no
FE [4]

EU [29]

P& [31, PA
special
[922,13253,1,1
8,7,141, no
FE 4]

A 01,118,127,
CE [1]

FE [1,5]

FE [11,TY
(11, EUR [4]

Pa 1,31, CE
{11, no FE
[4]

Pa 1,31, HOE
{11, no FE
[s]

na FE [4]

P& [1,51,
(1,41, HOE
11, EUR [
P& [1,5]

4]

r

PA 11,51, FE
[1,4]
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PERIPHERSL SENECIOS

18. S. tanacetopsis Hilliard
17. S. seminiveus Wood & Evans —————=--=---—v—memremmno—- no FE [4]
118. §. brevilorus Hilliard ==—=——————=cmmmm e = A [20]

SPECIES EXCLUDED FROM SENECIO

20. S. medley-woodii Hutchinson -==--—===ccmcmommanaa—a- FE L1 ,&,16]

111, §. tampides DC, ———-==———memm——mmmmm e PA [1,9981,
no FE [4]

1146, S. helminthigides (Schultz Bipontinus) Hiliiard ---~- TT [1], no FE
[4]

117, 8. barbertonicus Kiatt —==——==-——=mmmmcccmme e Pa [51, AP
LT R A
no FE [4]

119, S, viminalis Bremekamp ——————=——m o e PA [31, TT
{11, no FE
£81]

120. S. radicans {L.f.? Schultz Bipontinug —===—=-c—eea- TT [11, no FE

: [&]

121, §. cissampelinus (DC.> Sch., Bip. —==——=—=—m—mmmema——- P& special
£5,121, aFD
{13, HOE (11,
no FE [4]

122, 5. fulgens ¢J.D. Hocker) Nicholson ————==———momemea- HOS [251

124. 8. transvaalensis Bolus

223. 3. syringifolius Q0. Hoffm, —=—==——m——meom oo GE [11, no FE
[4]

224, 8. hockii De Wild. & Muschl.
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APPENDIX &

The numbers in the left-hand margin correspond to the characte-state
codes.

The character~-state codes for each taxon studied (Table 1), for all the
characters investigated (Table 2), are provided in Appendix B.

The numerical sequence of the character-state codes, within each
character, is incidental,

VEGETATIVE H&aBEIT (CHR 008)

01 Perennial herb.

02 Leafy perennial herb.

03 Annual.

04 Probably biennial, {growing in colonies socially).

05 Perennial herb with tufts of annual stemz from a woody stock.
04 Tufted perennial herb,

07 Perennial herb, growing in colonies.

08 Probably perennial,

0? Bushy perennial

19 Bushy Annual.

11 & rounded, fairly compact, bushy annual.

12 Yirgate biennial herb.

13 Perennial herb farming loosely tufted mats up toc 400 mm across.
14 (Perennial) Shrub,

13 Scandent shrub {succulenty.

14 Perennial herb {succulent?.

17 Slender, voluble herbaceous twiner - more or less succulent.
18 Slender herbacecus scrambler.

19 Yoluble herbaceous twiner.

20 Voluble herbaceous twiner {succulent),

21 Herbaceous/woody twiner,

22 Dwarf zhrub, ‘twiagy, compact).

23 Diffuse succulent, perrenial herb {forming mats).

24 Succulent, )

ROOTSTOCK (CHAR 009

f Some thick adventitious roots; the remainder siender.

02 Stout woody roctstock up fo 10 mm in diameter,

03 Stout elongated woody rootstock, covered with lsaf and stem bases,

04 Woody stock.

03 Steut woody stock ¢, 1S mm in diameter,

06 Stout branching rhizomatousz stock (crowned with several leaf
rosettesy,

07 Perennial rogtstock.

08 Irregular Knobby rootetork,
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APPENDIX A continued

09 Woody tuber c. 10 mm in diameter.

10 Stout wood stock, roots thinly fusiform.

11 Stout woody stock.

12 Often rooting from the often decumbent flowering Stem(s),

13 Stout woody stock up to 7 mm in diameter.

14 Rhizomatous.

15 Rhizomatous, thick {up to 10 mm in diameter), branched, producing
numerous congested leaf rosettes.

16 Stout woody stock crowned with old fibrous Teaf bases.

17 Thick woody silKy woolly, crowned with a few course fibrous leaf
bases.

18 Slender, crowned with thin fibrous leaf bases, roots narrowly
fusiform .

19 Silky woolly, old fibrous leaf bases often present as well, roots
woolly .,

20 Thick woody stock giving rise to a large clump of leaf rosettes,
leaf remains forming a fibrous crown on the stock.

21 Rhizomatous woody, £. 5-3 mm in diameter, | or 2 tufts of leaves in
the first season, each giving rise to a terminal 1, stem in the
second season.

22 Stout woody stock, crowned with this fibrous leaf bases, roots with
fusiform tubers towards the tips.

23 Somewhat creeping, tubers woody, elongated (up to 50 x 10 mm).

24 Scmewhat creeping, tubers woody, elongated {up to 80 x 15 mm?.

23 Rhizomatous, roots thong-like.

26 Joody and creeping.

27 Creeping.

PLaNT HEIGHT <(Mexx>x<. > (CHAR 0100

See Appendix B for data.

e e e e e e = R S o A - D S S " T ———— = = = = = e S —

LEAF DISTRIBUTIORN (CHaR 0110

01 A1l cauline.

02 Radical and cauline,

G3 Mostly radical.

04 A few radical, but mostly cauline.

05 Mostly radical and rosetted.

0& Radical and rosettead.

07 Cauline, but a basal rosette sometimes nresent.

08 Radical <rosetted) znd remotely cauline {(few and distant’,

09 Most!y crowded near the base, distant upwards,

10 Mostly crowded near the base, cauline lsaves confined to the icwer
hal+.

1 Mostly radical, a few distant cauline iraves,

12 Closely set on the lower part of the stem, becoming distant on the

upper half. )
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APPENDIX A continued

Radical {when prasent) rosetted and cauline.

Mostly cauline at flowering.

Types 7 and 8 occur.

Radical leaves in one or several rosettes, cauline leaves also
present; radical leaves produced in numerous congested leaf rosettes;
older parts of rhizomatous base often clad in thick, marcescent Teaf
bases.

Radical leaves in one or several rosettes, cauline leaves also
present.

Mastly crowded near the base.

All cauline {(3-6 (-7) leaves).

All cauline ¢7-13 leaves).

A1l cauline, reasonably uniformly leafy right up to the inflorescence
branches.

Mostly crowded on the lower part of the stem, then more distant {(and
decreasing in size) upwards.

A11 cauline, most found on the upper part of the flowering stem.

&11 cauline and restricted to branchlets {old stems nude).

LESE LENGTH <(Max .

RADICaL (CHAR 012)
CAUL INE (CHAR 013)

LEAF WIDTH <(MaxX . >

RADI CAL (CHAR 014)

>
LESF LENGTH (MaxX .

LEASF WIDTH <Meox .

CaUL IRNE (CHAR 0130

See Appendix B for quantitative measurements.

LEASAF SHASPE: REAaDI C&aSL (CHAR 018

01

04

07

ne

e

10

Yariable; lanceoiate to broadly elliptic, tapering to a petiole up to
half the total leaf length; petiole keeied and half clasping.
Lanceolate, base tapering to a petiole 1/3 to 1/2 the total leat
tTength; petiole Keejed and expanded towards the base,

Linear to lanceclate, base tapering to a long narrow petiole 1/3 to
1/2 the total teaf length; expanded below and half ciasping.

Elliotic in outline; lrvratz-pinnatifid; lobes large, each lobed or
repand; sinuses broad, rounded ipetioiate),

Spathulate in outline, tapering to a broadliv winged, patinla-like
base; lvrate-pinnatifid; apical lobe rounded, lateral lobes oblong,
decreasing in size proximaily.

Bipinnatisect or bipinnatifid; up te 13 of length is petioiar, lobes
lTinear zr lancecglate, acute,

Pinnatifid; up to /3 petiolar; the lobes more or lees oblong:
margins coarssly toothed or lobed, sometimes alsc denticulate.
Spathulate or elliptic: tapering toc a broad, flat, peticle-like
clasping base, margins pinnately lobed, sinuately lobed, lobuiate or
coarsely deltoid toothed.

Oblong to spathuiate, tapering to a broad, flat hase, out scarcely
petioled.

Spathulate or =1liptic, narrcwed to a broad, +lat, peticle-1like base.
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APPENDIX A continued

margins more or less =ntire or repand-toothed.

Obtanceolate in outline, 172 the length petiolar, blade deeply

pinnately lobed, lobes decreasing in size downwards, deltoid or

oblong-ovate, sinuses broad.

Obtong-elliptic or oblong-spathulate in outline, but deeply and

finely dissected, narrowed to a broad, cordate-clasping bacse.

Spathulate, narrowed to a broad, flat petiole-liKe tclasping) base;

margins shallowly and more or less sinuately lobed and toothed or

pinnately lobed.

Oblong-elliptic or oblong-spathulate; margins coarsely toothed to
denticulate.

Subrotund, ovate or elliptic; margins subentire, denticulate or more
coarsely and often comewhat sinuately toothed; narrowed to a flat
petiole~like base.

Obovate~elliptic or elliptic; margins lobed and toothed, often
tvrate-pinnatifid towards the base, more rarely simply toothed,
Yariable in shape but always with a long petiole (often twice the
length of the blade - max. 120 mm>; breoadlr elljptic to broadly
ovate; margins irregularly toothed, the teeth sometimes denticulate.

Narrowly elliptic; tapering into a flat, narrowly winged,
petiole~like base (margins coarsely and irreqularly taothed, the
larger teeth and sinusec often denticulate,

Subrotund to broadly spathulate or rhomboid; margins entire or
obscurely toothed.

Narrowly elliptic, base gradualiy narrowed into the petiole; margins

more or less entire or denticulate.

Spathulate or 2lliptic; margins coarsely toothed to
sinuatez-denticulate.

Trvpes 14 and 15.

Tvpes 13 and 14.

Oblong or oblanceolate in outline, pinnatifid or lobulate, lobes in
several pairs, decreasing in size proximally; cblong, rounded,
zinuses broad and rounded.

Lyrate-pinnatisect, apical lobe up to &0 x 40 mm; delteid in autline,
lateral Tobes few and small,

Obtanceclate, margins shallowly Tobed or deeply toothed.
Oblanceclate, margins coarsely and irrequiariy toothed or iobulate.
Lanceolate in outline; margins irrequlariv serrate to pinnatisect,
then lobes more or less oblong, sinuses abliguely rounded, lsaf
narrowed to a petiole-like base, up to 1/2 the tota] leaf length.
Linear-lancealate.

Oblong or ianceolate.

Dblanceolate, petiole-like tapered base accounting for 172 the lezt
length.

Elliptic-tanceolate, up to 1<2 the lenath patiolar,
Elliptic-tanceolate or oblona.

Elliptic to subrotund. a

Orbicular to broadiv ovate (on clender oetioles up to 40 mm longl,

Narrowly to broadly eliiptic, long petioie-1iKe base.

Eltiptic.

fbiong.
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39 Lyrate-pinnatisect, upper expanded part shallowly and irregularly
lobed, lowermost lobes often cut to the midrib, few rounded, shortly
decurrent onto a flat petiole-like part accounting for 1/2 the leaf
length.

40 Broadly elliptic.

41 Lanceolate to elliptic or sometimes narrowly ovate.

LE&SF SHaPE : Calll INE (CHAR 0172

01. Lanceolate, tapering to a petiole up to !/2 the total leaf length,
the upper leaves and bracts becoming sessile, broad based and half
clasping.

02 Lanceclate, base tapering toc a petiole 1/3 to 1/2 the total leaf
tength; petiole Keeled and expanded towards the base.

03 Linear to lanceolate, base tapering to a long narrow petiole 1/3 to
1/2 the total leaf length, expanded below {and half clasping} - i.e.
all the characteristics ot the radical leaves, but they scon become
sessile, pascing into remote lanceolate, half clasping bracts.

04 LOWER: elliptic in outline; lyvrate-pinnatifid; lobes large, each
lobed or repand; sinuses broad, rounded; base tapering into a
peticle.

UPPER: similar to lower but smaller, base cordate.

05 Elliptic or ovate-ellipticy all but the uppermost usually abruptly
contracted to a narrow, flat, winged petiole, expanded at the base
into two large, rounded, toothed auricles: uppermost panduriform or
broad based; upper margins +- coarsely and irrequlariy tocothed, lower
marains often lobed, occasicnally lyrate-pinnatifid,

0& Linear-lanceolate to elliptic-lanceolate, tapering to a narrow
petiole~like, half clasping base; sometimes minutely eared; margin
occasionally pinnately iobed.

07 Lyrate or Iyrate-pinnatifid, apical lobe triangular; base

conspicuously auricled, clasping.

LOWER: spathulate in outline, base auricled-clasping, lobes large,

rounded (maKing the leaf appear almaost perfoliate); margins shallowly

lTobed and toothed.

UPPER: gradually decreasing in zize, bscoming oblong then

oblong-lanceolate and broadly cordate-clasping, all lobed and

toothed.

09 Bipinnatisect or bipinnatifid, lo

peticle may be up to 173 total |
and often ear-clasping.

10 Pinnatifid, up to 13 petiolar, but tending to become zeszile: the
lobes more or less obiong; margins coarsely tcothed or Jobed,
sometimes also denticulate: often ear-claspinag.

11 Oblong, becoming lanceolate upwards and passing into inflorescence

bracts,

Marrowix oblong {most).

LOWER: oblanceclate in outline, 12 the length petiolar; blade deeply

pinnateiy lobed, lobes decreasing in size proximally, deltaid or

oblong-ovate, sinuses broad.

(e}
0

bes linpear or lancenlate, acute;
ength, but tending to become sessile

—

ol ora
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UPPER: as for lower, but less deeply lobed, passing into
linear-lanceolate inflorescence bracts.

LOWER: Oblong-elliptic or oblong-spathulate in outline, but deeply
and finely dissected; narrowed to a broad cordate-clasping base.

UPPER: more or less lanceolate in outline but deeply and finely

dissected, becoming lanceolate and entire {broad based,
cordate-clasping).

Oblong to lanceolate, broad, margins sharply lobed or toothed.
LOWER: Oblong-elliptic or oblong-spathulate, margins coarsely toothed
to denticulate,

LUPPER: more or less lanceolate; margins coarsely toothed to
denticulate.

Oblong and narrow, the lower cauline leaves often sinuately toothed.
Oblong to lanceolate, broad based, margins coarsely and irrequlariy
toothed to lobulate, often alsoc remotely denticulate,

Elliptic or ovate; the lower ones with petioles up to 35 mm long, the
upper smaller; margins sinuately lobed or toothed, often lobulate in
the lower part.

LOWER: obovate-elliptic or elliptic, often toothed rather than
lobed.

UPPER: lanceclate, toothed.

Oblong to lanceolatej subhastate, sessile,

Narrowly elliptic {tapering into a flat narrowly winged or zessile
petiole-like base); margins coarselv and irregularly toothed.

Oblong to lanceotate, broad based.

LOWER: narrowly or broadly eiiintic (tapering to a narrow, flat,
winged, petiole-like clasping base).

UPPER: oblong to linear, broad based.

LOWER: narrowly elliptic.

UPPER: narrowly elliptic to lanceolate, rapidy passing intc
inflorescence bracts.

LOWER: narrowly spathulate.

UPPER: becoming cblong then lanceaoiate (margins almoest entire,
denticulate, irregularly toothed or subpinnatifid).

LOWER: elliptic to spathujate,

UPPER: elliptic to spathulate, but smalier than lower, becoming
lanceolate and passing into inflorescence bracts.

Lanceolate to broadly eliiptic.

Mostly linear to narrowly lanceaolate.

Lanceolate; margins entire, sharply serrate or more deeply pinnately
divided.31 Linear to linsar~ianceoiate, tapering at both apex and
base.

Tvpes 14 and 17.

LOWER: oblong or oblancz=olate or linear-lanceoiate in autline,
pinnatifid or lcbulate, obiong or rounded, sinuses broad, rounded.
UPPER: very similar to Tower, but passing upwards into inflorezcencs
bracts.

Oblanceolate or oblong, becoming Tancealate upwards, may he
Tobulate.

Oblanceolate or oblong, becoming lanceoiate upwards and passing into
bracts. -
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Oblong to lanceolate, passing rapidly into inflorescence bracts.
Linear-lanceolate, passing into inflorescence bracts.

Oblong in outline, pinnatisect, lohes up to seven each side, distant,
oblong.

Olong to oblanceolate, the upper often lanceolate.

Oblanceolate, becoming lanceolate-acute upwards,

Elliptic lanceolate, (soon passing into lanceolate-acuminate
inflorescence bracts).

Elliptic lanceolate or oblong tsoon passing intg lanceolate-acute
inflorescece bracts).

Spathulate or oblong (soon passing into lanceolate-acute
inflorescence bracts).

LOWER: narrowly to broadly elliptic,

UPPER: narrowly to broadly elliptic (soon passing into inflorescence
bractsy.

Oblong-elliptic fsoon passing into lanceolate-acuminate bracts).
LOWER: oblong to oblanceolate.

UPPER: lanc=olate.

LOWER: 1yrate-pinnatisect, upper expanded part shallowiy and
irreqularly lobed, lowermost lobes often cut to the midrib, few,
rounded, shortly decurrent onto a flat petiole-like part accounting
for approx. 1/2 the leaf length, becoming smaller, deeply pinnatifid,
the lobes narrow, patent.

UPPER: much reduced, lanceolate-acuminate, sharply and deeply cut.
Elliptic to Tanceolate,

LOWER: lanceolate to elliptic or sometimes narraw!y ovate.
Elliptic.

Orbicular and peltate to deltoid and peltate, or with varying degrees
of development of a broad ar narrow sinus, then either more or less
peltate or the petiole arising at the base of the sinus - often
varied on a single plant.

Rhomboid or obovate.

Oblong or lanceclate-cblong.

LOWER: spathulate and elliptic.

UPPER: oblong-lanceolate to lanceolate, passing into distant
lanceolate~-acuminate hracts.

Lanceolate-elliptic, oblong-elliptic, ovate or suborbicular.

LOWER: oblong, oblong-elliptic, oblong-ovate, cccasionally obovate.
UPPER: ac +or lower, but sometimes lTanceolate-acuminate,

Lanceclate to linear-lancecniate, occasionally more or iess elliptic,
the lowermost sometimes aoblanceoiate <when margins of upper Teaves
rolled under, becoming Tong-acuminatel,

Lyrate-pinnatifid; apical iobe very large, offen more or less foided
Tengthwise, somewhat falcate; lanceolate to narrowly 2iliptic to
acute; lower lobes 2-4 each side {(of the petiocie~like basel;
lanceolate, tapering at Loth end; wery small.

Lvrate-pinnatifid; apical lobe very jarge, narrowly o broadir
elliptic, tapering at both ends; lower lobes 2Z-4 gach side {of the
peticle~-Tike basge); linear or lanceoiate.

Panduriform, lamina ovate.

Pinnatisect, lobes 2-4 each side, distant, linear-lanceolate.
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Obovate.

Terete and sligthly curved.

Broadly spathulate to suborbicular.

Oblanceolate,

Deltoid-ovate in outline, sharply 3-3 lobed on either side, sinuses
broad.

Deltaid to deltoid-hastate.

Deltoid ‘more or less), unequally lobed {(lobes deltoid, acute, with
broad round sinuses?).

Ovate-deltoid in outline; shallowly and acutely lobed or toothed, the
sinuses broad.

Rhomboid or deltoid-ovate in outline; bluntly 3-3 angled or shallawly
lobed with broad rounded sinuses, lobes deltoid.

Oblong in outline, closely or more distantly pinnatisect; upper lobes
sometimes bipinnatisect.

Oblong in outline, clesely pinnatisect or bipinnatisect.

Fusiform fdrying somewhat linear-taicate’,

Oblong to elljptic.

Elliptic in outline; pinnatifid; sinuses shallow to deep; lobes acute
to obtuse,

Polvmorphous; oblong or obovate, subentire, or toothed: tvrate,
pinnatifid or bipinnatifid (lobes cuneate, toothed or incised?.
Lanceolate, coarsely few-toothed, tapering to {sessile) base.
Polvmorphous; oblong subentire or toothed, lyrate pinnatifid,
pinnati-partite with cuneate, toothed or incised lobes.

Obovate in outline; bluntly pinnatifid, Tobes often coarsely toothed
or lobed.

Pinnatifid or bipinnatifid; Tobes narrow; deepiy dissected, sometimes
coarsely but sparsely toothed {oblong in outtine?.
Obovate-lanceolate,

Pinnatifid te bipinnatifid; broad lobec, lobes aften coarcsely
toothed; obleng in cqutline, :

Pinnatifid to bipinnatifid, lobes narrow to broad, abovate in
outline,

Polvmarphous; cblong or obovatej pinnatifid; lobes oblong or short.
Polymorphous; usually lyrate-pinnatifid, terminal Tobe obianceclate
or obovate; lateral Tobes narrow or broad or oblong and coarsely
tocthed. )

Quate-deitoid,

Obovate to elliptic.

OQuate-eliiptic to lvrate-ninnatifid in outline tmarqQin shallawly
iobed) .

Ovate to elliptic.

Elliptic.
Mostly reniform in outline ¢the uppermost sometimes Ivrate-pinnatifid
or with the basal auricles merging with the Tamina); mostlv with 4-3

shallow oblong icbes.
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LESE aaPEX: RADI Ceal. (CHAR 0183

0t Acute to acuminate.
02 Acuminate.

03 Acute or subacute.
05 Rounded.

06 Acute.

D7 Subacute to obtuse.
08 More or less obtuse.
09 Subacute.

10 Obtuse.

11 Rounded or very obtuse.
12 Obtuse or rounded,
13 Types 9 and 10.

14 Acute to obtuse.

15 Gradually acute.
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LESFEF aPEX: CaUl INE (CHAR 119)

01 Acute to acuminate.
02 Acuminate.
03 Acute or subacute.
05 Acute or obtuse {predom. acute).
04 Acute.
07 LOWER: rounded.
UPPER: rounded/acute.
08 Subacute to obtuse.
0? More or less obtuse.
10 Subacufte.
11 Obtusa or rounded.
12 Acute to obtuse.
13 Obtuse.
14 Obtuse, apices of upper i2aves becoming acute.
15 fGradually acute.
14 Mo distinct apex (lezaf shape very variabled,
17 Subacute, mucronate.
13 Acute to subacuminate.
19 Obtuse, subacute or acute toc acuminate.
20 Subacute to acute,
21 Blunt {truncate) or sub—-acute, mucronate.
22 Acute, mucronate.,
23 Mucronate,

LEASF MaAaRGIM: BRabDIC&L (CHAR 0207

01 Thickened, obscurely to mariedly callose-denticulate.

02 Leathery, denseiy callose-crenulate,

02 Obscurely or distinctly, minutely and closely calloze-crenuiate.
04 Denticulate,



88

APPENDIX A continued

05 Toothed on crests of shallow lobes.

04 Sometimes toothed.

07 Coarselv toothed {or lobed), sometimes also denticulate.

08 Marqgins of lobes often denticulate.

09 Entire, sinuate or sometimes zhallowly toothed or denticulate or
repand.

10 More or less entire or repand-toothed.

11 Larger leaves with a coarse tooth on the lower marqin (blade deeply
pinnately lTobed).

12 Coarsely toothed to denticulate.

13 Shallowly and more or less sinuately lobed and toothed or pinnately

1obed.

Subentire, denticulate or moare coarsely and often .somewhat sinuately

toothed.

Lobed and toothed, often lyrate-pinnatifid towards the base, more

rarely simlply toothed.

Irrequrlarly toothed, the teeth sometimes denticulate,

Coarsely and irregularly toothed, the larger teeth and the sinuses

often denticulate,

Entire or obscurely toothed.

More or less entire or denticulate.

Coarsely toothed to sinuate~denticulate.

Tvpes 12 and 14,

Denticulate or more coarsely toothed or lobed, sinuses often

denticulate.

Sinuate-serrulate or more coarsely and irregularly tooithed or lobed.

Denticulate or in small leaves sometimes sinuate-denticulate,

Coarsely and irregulariy toothed or lobulate, the iower part often

merely denticulate,

24 Marqins irreqularly serrate to pinnatisect, then the lobes more or
less oblong, usually tocthed, sinuses obliquely rounded.

27 Margins often revplute, entire or nearly so in narrow leaves;
callose-serrate or callose-serrulate in the broad ones, the larger
teeth very rarely denticulate, though sometimes interspersed with
smaller teeth. .

28 Marqgins doubly cailose-serrate, rarely only ssrrate.

? Margins irregularly callose-serrate or serrulate, often doubly so,
occasionally lobulate. ' '

30 Closely and minutely callose-denticulate.

31 Margins thickened, nealr entire to crenulate or denticuiate,
ciliate.

32 Callose-dentate.

33 Minutely calliose-denticulate,

324 Closely and minutely callose~denticuiate, scmewha* undulate,

33 More or less entire to callose-denticultate, :

24 Thickened, remotely and obscurely calicse~denticulate.

37 Irregularty dentate,

38 Subrevolute, callose-denticuiate,

39 Callose-crenulate or denticuiate, sometimes irregulariv
callose~serrate.
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LEASF MARGIRN: CAUL INE (CHAR 02D

01
02
03
04
05

Dé
07
08
09
10
11
12

=

13

14
15
14
17
18

19

Thickened, obscurely to markedly callose~-denticulate.

Leathery, densely callose-crenulate,

Obscurely or distinctly, minutely and closely callose-crenulate,
Denticulate,

IN THE UPPER PART: coarsely and irregularly toothed.

IN THE LOWER PART: often deeply lobed and coarsely and irregularly
toothed; callose-denticulate.

Coarsely and irreguiarly toothed.

Margins denticulate to coarsely iand irregularly toothed.

Remately calllose-denticulate.

Toothed on crests of shallow lobes.

Sometimes toothed.

Coarsely toothed (or lokbed), sometimes alsc denticulate.

Often finely or coarsely toothed.

Entire, sinuate or sometimes shallowly toothed or denticulate or
repand.

More or less entire or repand-toothed.

Entire.

Coarsely toothed to denticulate.

Sharply lobed or toothed.

Subentire, denticulate or more coarsely and often comewhat sinuately
toothed.

Coarsely and irregularly toothed to Tobulate, often remotely
denticulate as well.

Sinuately lobed or toothed, often lobulate in the lowsr part,

Often toothed rather than lobed.

Coarsely and irregularly toothed, the larger teeth and sinuses often
denticulate,

Calloge dentate or denticulate, sometimes leathery,

More or less entire or denticulate.

&most entire, denticulate, irreqularly toothed or subpinnatifid.
Mearly entire, deticulate, or coarsely toothed dnd denticulate,
gccasionally pinnately cut.

Denticulate, rarely more ccarsely tocthed or ichked,

More or less reyvoiute, denticulate, cometimes more coarsely toothed
agr pinnately lohed.

Revolute, entire, sharpiy serrates or more deeply pinnataly divided.
Margins generally revolute, gmooth or denticulate.

Trvpes 14 and 18.

Tvpes 1 and 24,

Sharply cerrate,

Marqgins lobulate, serrate or serrulate.

Yariously toothed.

Serrulate to denticuylate,

Coarsely and sharply toothed,

Margins often reuclute, entire or nearly o in narrow ieaves:
calloze-serrate or cailose-serrylate in broad leaves: the larger
teeth very rareily denticuiate though sometimes interspersed wi th
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smaller teeth.

Serrate or doubly serrate.

Margins irregularly callose-serrate or serrulate, often doubly so,
occasionally lobulate.

Ciosely and minutely callose-denticulate.

Margins thickened, nearly entire to crenulate or denticulate,
cililate.

Callose-dentate to toothed fon lobes).

Minutely callose-denticulate,

Closely and minutely callose-denticulate, somewhat undulate,

More or less entire to callose-denticulate.

Thickened, remotely and obscurely callose-denticulate,

Irreguiarly and sharply cut.

Subrevolute, calliose-deticulate.

Callose-crenulate or denticulate, sometimes irreqgularly
callose-serrate,

Rarely entire or nearly so, usually at Teast sinuate and distantly
callose-denticulate, or often more coarsely, irregularly and sharptly
callose-dentate or sharpiy angled.

Distantly callose-denticulate in the upper part; sinuate-lobed or
more sharply toothed.

Entire or distantiy callose-denticulate often somewhat rewoiute,
Thickened, callose-crenulate or denticulate.

Thickened, entire or distantly callose-denticulate, often somewhat
revolute,

Thickened, beset with spinose teeth, often rolled under between the
teeth, giving a scalloped effect,

Thickened, entire or distantly and often obscurely
callose-denticulate, often somewhat revolute,.

Thickened, entire or remotely and obscurely callose-denticulate,
often somewhat revolute, rarely more coarcselv and sharpiy toothed.
Thickened, distantiy callose-denticulate, sometimes obscurelv so,
occasionally entire,

Thickened, distantly caliose-denticulate or subentire, those of the
upper leaves often rolled under.

Margins of apical lobe more or less doubly cerrate, the tio of each
main tooth slightly incurved; marqgins of {smail) Jower lobes entire
or tew-toothed.

Marqins of apical Tobe thicKened, sharply serrulate, the teath

sometime rather coarse; margine of (smail} iower lobes entire or few
toothed.

Margins thickened, dentate to denticulate,

Revolute,

Entire to coarsely and irreguiarly tathed in ths upper half, stightly
undulate, : ' ) ’
Entire to coarsely and irreqularly toothed in the expanded part,

More or less entire, repand, crenate-serrate or denticulate,
sccasionally more coarzely toothed or slightly anglad.

Three to five lobed on either side.

Irrequtarly dentate or denticulate,

Deltoid lobesy apices acute; with broad round zinuces,
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71 Shallowly and acutelv lobed or toothed, the sinuses broad, often
denticulate. .

72 May be shallowly lobed with broad rounded sinuses {otherwise bluntly
3-5 angled).

73 Lobes simple or often the upper ones toothed.

74 Coarsely toothed to finely toothed or entire.

- - — — ——— T —————— —— — —— " " T = o = 2 S
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LEAF BaSE: RA&DICael (CHAR 022)

01 Gradually tapering (attenuatel.

02 Broad-winged petiole-like base, half-claspinag.

03 Abrupt attenuation into petiocle.

04 Petiolar.

03 Long, broad and filat, petiole-Tike {(clasping’,

06 Long, broad and flat but scarcely peticled (net clasping).

07 Broad, flat, petiole-liks base.

08 Somewhat narrowed to a broad cordate-clasping base.

09 Narrowed to a flat petiole-like base.

10 Narrowly decurrent aonto the tong petiole.

11 Cuneate to cordate.

12 Nararowly winged, oeticle-liKe.

13 Very short, broad flat, peticie-like.

14 Gradually tapering into a petiole {(up to 75 mm Tong).

13 Gradually narrowed to a long flat petiole.

16 Tapering to a peticle up to half the total leaf length, a little
clasping.

17 Tvpes 8 and 2.

18 More or less truncate,

19 Leaf narrowed to a broad, flat petiole-1ike bace.

20 Narrowed to a petiole-like base, up to {72 the total leaf lenath,
expanded below, o
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Narrowed to a fiat petiole-iike base; expanded below,

Tapering to a broad flat petiole-like base, expanded below.

Tapering to a flat petiole-like base, accounting for 1/2 the total

leaf length, bkase expanded.

Tapering gradually to a narrowly winged petiolar part, 142 the total

leat length, petiolar, base expanded.

25 Narrowed to x broad, petiole-like base, e

24 Narrowed to a short flat petiole-iike bas

27 Cordate to subtruncate,

28 Tapering to a broad peticle-like base {(clasping).

2% Broad based. .

30 Tapering into a broadl¥ wingad petialar regicon, expanded at the
base.

31 Tapering to a petiole up to 142 the total leat length.

[N S I o]
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panded below.
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LEASF BaSE: CaUL INE (CHAR 023

01 The lower attenuate or abruptly contracted.

02 Gradual attenuation.

03 LOWER: broad-based.
UPPER: broad-based, cordate.

0d Gradual attenuation intoc a nararow petiole-like bace: sometimes
minutely eared.

3 Consnicuously auricied, clasping.

D8 LOWER: sessile, base auriculafe-ciasping.
UPPER: broadly cordate-clasping.

7 Some with abrupt attenuation into petiole, others sessile and often
eared,

08 Petiolar, but tending to become sessile, often ear-clasping.

0% Subauricled, clasping.

10 Broad and flat, wirtually sessile,

i1 Subcordate, clasping.

12 Petiolar.

13 LOWER: scmewhat narrowed to a broad, clasping ba
UPPER: broad-based, cordate-ciasping. )

14 Broad based

13 Base broad, cordate-clasping and slightiy decurrent,

16 LOWER: attenuate intao a petioie,

UPFER: broad-based and a littis ciasping.

Subhastate. claszsping.

Narrowly winged, petiole-Tike, the ucosr tapering a jittle: ceszi;

LOWER: taperirng to a narrow, flat, winged, netinle-iike. ¢ z

base.
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LOWER: narrowed, lat, cla
JPPER: broad based ¢sessi =

Tapering to a petiole-like base
: Half-clasping, often hastateiw
to 3 petiole=like base,
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Base narrowed, petiole-like, sometimes slightly eared, sometimes
decurrent,

LOWER: tapering to a petiole, up to 172 the total leaf length.
UPPER: sessile, broad based.

Sessile and eared.

Base eared,

LOWER: petiole-1ike base - broadened.

UPPER: sessile - broadened.

LOWER: tapering to flat petiole-like base, accounting for 1/2 the
leaf lenaqth, base expanded.

UPPER: sessile.

LOWER: tapering gradually to a narrowly winged petiolar part, base
expanded.

UPPER: sessile, often somewhat eared at the base, sometimes very
shortly decurrent (both lower and upper are rather stiff, erect and
crowded) .

LOWER: narrowed to a broad petiole-like base, expanded below, base
eared.

UPPER: sessile, base eared.

LOWER: tapering to a petiole.

UFPER: sessile,

Sessile, often somewhat auricled, ofien more or less decurrent,
occasionally the stem wings broad and conspicuous (wings entire or
callose-toothed),

Abruptly attenuated *o a terets petiole or petiole arising from a
semipeltate shaped leaf; petiole un to 150 mm long.,

4 Tapering to a broad, flat, petiole-Tike hase,.

LOWER: contracted intoc a broad, flat, petiole-like base fup to c. 40
mm) . |

UPPER: gradual attenuation; sessiie.

Often minutely eared, sometimes slightly decurrent.

More or less cordate-clasping, offen very shortly decurrent.

More or less cordate, half-clasping, sometimes slightiy decurrent,
More or less cordate and half-clasping or broad and minutely eared.
Petigle-like,

Broad, subcordate or cuneate, where it is abruptlv contracted to the
broadly winged petiolar part, base amply eared.

Sessile or nearly so.

Narrowed, flat, petiole-like.

Abruptly¥ contractsd,

Marrcwed and qutter shaped.

Tapering to a petiole <up to 20 mm iongi.

Cordate to hastate, peticis about as long as the hlade, often
twisted, usually with two =zmall leaf-iike auricles at the bace.

More or less cordate to truncate; peticies 143 to 172 the lenath of
the blade. )
Hastate {somewhat) or cuneate, petiole about as iona as the hlade,
More or less cordate; petiois about as iong as the blade.

Broadly cuneate to subtruncate: getinles up to . 50 mm lana,
prehensile, becoming woody in the Taower nart and forming a ﬁersistent
hook atter leaf abcission. i
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52 Distinctly petioled or sessile.

33 Broad, petiole-like base.

54 Narrowed to a short peticle-1ike base.

55 Sessile and eared {duplicate of no. 235).

S5é Broad based, eared and cordate.

97 Sessile and attenuate.

98 Saggitate.

3?2 LOWER: petiolate.
UPPER: broad based, eared.

&0 Petiole up to 70 mm long, often becoming narrowiy winged towards the
base, the wings merging inte the large, toothed, more or lecss
reniform auricles.

LEAF VENATION: RADICaL (CHAR 024)

01 Distinct midrib, lateral wvenation indistinct,

02 Distinct midrib and reticulate venation on abaxial surface.

03 Distinct midrib and sparse lateral venation ¢! down each lobe and
down each “pinnule’

04 Distinct midrib and distinct lateral wein in each lobe {abaxial
surface).

05 Indistinct.

04 Distinct midrib and distinct lateral veins.

07 Ascending, spreading from the base.

LEAF VENATION: CalUlL INE (CHAR 125)

01 Distinct midrib, Jateral venatian indistinct.

02 Distinct midrib and reticulate venation {verv noticeable) on the
abaxial surtface.

03 Distinct midrib and reticulate venation on abaxial surface.

04 Distinct midrib and sparse lateral veins ¢! down each loke and down
sach “pinnule”’,

03 Dictinct midrib and distinct lateral vein in sach iohe (abaxial
surfacel.

0é Indistinct.

07 Distinct midrib and distinct lateral weins.

08 Usually radiating from a peltate positioned petinie,

09 Distinct midrib, side weins distinct ar obscure; 4&w, sharply
ascending.,

10 Distinct midrib, main side veins ({3}
scarcely visible or ail gradations o a

1t Distinct midrib, main zide veins c. S-40, =
subsiduary veins seldom cleariy wisihle

12 Distinct midrib, side veins sharnly ascending but scarcely visihle,

13 Distinct midrib in apical lebe and cwep iobes; apicai jobe
penninerved, 10-14 veins =ach side; venation af iower lobes
indistinct.

14 Triplinerved apical Tobe; venation in lcwer s5ide labes indistinct,

3
<
harpiv zscending,
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15 Penninerved,
16 Usually radiating from a +- hastate base fbase sometimes cuneate).
17 Digitately 3-nerved.

LEAF TEXTURE: RaDICaAL (CHAR 0268)

01 Leathery,

02 Foliaceous and pubescent.

03 Membranous and pubescent,

04 Foliaceous, feels glabrous and viscid.

05 Foliaceous, usually glandular-pubescent, sometimes glabrous,
sometimes lightly cobwebby below,

04 Foliaceous, shortly glandular-pubescent, sometimes lightly cobwebbed
below at first.

07 Foliaceous, densely covered with long (pilose) and shagay (villous)
gland-tipped hairs.

U8 Foliaceous and coarsely glandular-pubescent.

0? Foliaceous and densely glandular-pilose; clammy when fresh.

1D Foliaceous and softly giandular-pilose.

11 Foliaceous and harshly giandular-pubescent (short-hispid).

12 Foliaceous and moderately glandular-pilose.

13 Foliaceous and glabrous, _

14 Foliaczous and moderateiy glandular-pubsscent.

13 Foliaceous, glandular-pubescent to softly pilose.

16 Thick-textured, rigid.

1? Coriaceous.

18 Foliaceous and sparsely glandular-puhescent,

19 Foliaceous and sparseiy pubescent,

20 Membranous,

21 Slightly fleshy.

22 Foliaceous, on long wiry petinles.

23 Membranous or slightlv coriaceous.

LEAF TEXTIURE : CalUJL INE (CHSR 027)

D1 Leathery.

02 Foliaceous and pubescent,

03 Foliaceous and scabrid-pubescant,

04 Foliaceous and glabrous.

035 Membranous and qlabrous.

24 Membranous and thinly hairv,

07 Membranous and pubescent,

08 Foliaceous, feels glabrous and viscid,

09 Foliaceous, usually glanduiar-aubescent, scmetimes qlabrous,
sometimes lightly cobwebby balow. .

10 Foliaceous, shortly gianduiar-pubeszcent, sometimes iiqhtly cobwebbed
below at first, )

11 Faliaceous, densely coverad with lang “piioze) and

: snaggy twiilous:
aland-tipped hairs,
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12 Foliaceous and coarsely aqlandular-pubescent.

13 Foliaceous, densely glandular-pilose, clammy when fresh.

14 Foliaceous and softly glandular-pilose.

15 Foliaceous and densely glanduiar-pubescent.

14 Foliaceous and harshly aglandular-pubescent {(short-hispid).

17 Foliaceous and moderately glandular-piiose.

18 Somewhat leathery, both surfaces glabrous or very neariy so,

19 Foliaceous and moderately glandular-pubescent.

20 Foliaceous, slightly harshly glandular-pubescent,

2! Fleshy and glabrous.

22 Foliaceous and glabrous or very sparsely hairy, rarely more densely
S0,

23 Foliaceous, abaxial surface white-felted, adaxial surface scabrid or
glabrous.

24 Foliaceous, and neariy glabrous or sparsely scabrid-pubescent,

23 Foliaceous, glandular-pubescent to softly pilose.

26 Thick-textured, rigid,

27 Coriaceous,

28 Faliaceous and sparsely glandular-pubescent.

29 Foliaceous and sparsely pubescent,

30 Membranous.

31 STightly fleshy.

32 Foliaceous, lowsr cauline on long wiry petiolas,

33 Membranous or slightly coriacecus,

34 Fleshy, glabrous, sometimes qlaucous.

33 Fleshy, glaucous.

24 Leathery or rigid; glabrous,

37 Leathery; glabrous,

38 Leathery (when fresh), drving leathery or rigid.

39 Succulent and pubescent.

40 Succulent and glabrous.

41 Succulent, glabrous and glaucous.

42 Fleshr (+-), glabrous to thinly hairy on abaxial surface.

43 Succulent and glabrous or thinly hairy on abaxial surface.

44 Foliaceous and glabrous or thinly hairy on abaxial surface.

43 Thick-textured (leathery), abaxial surface often woolly or cobwebby,
glabrescent.

446 Foliaceous.

47 Foliaceous, vounqg leaves white-woolly, clder leaves becaming glabrous
tglanduiar),

48 Slightiy fleshy, thinlv cobwebbed at first, later
so,

tabrous or nearly

U]

LEAFE aTTaCHMENT @ RaDICAL (CHAR 123

U1 Half-clasping, petiolate.

QZ Hal¥-clasping, base of petioie axpanded.

03 Petiolate,

04 Haif-clasping, broadlv winged, petiole-iike base.
035 Petiole-like, clasping base,
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Scarcely petioled (wirtually sessile.

Broad cordate-clasping base.

Petiolate; petiole up to 120 mm long (often twice the Tength of the
blade), semi terete.

Nararowly winged, petiole-like base

Broad, flat, petiole 1ike, half-clasping.

Flat petiole.

half~-clasping, petiole~-like base.

Petinlate, base abruptly expanded,

Broad, flat, petiole-like, clasping.

Half-clacsping, expanded petiole-likKe hase.

Petiole~like base, base expanded below; clasping; imbricate,
Petiole-like base, expanded and half-clasping.

Petiole-liKe base, expanded and clasping.

Petiole-like base, broad, clasping.

Half-clasping, broadiy winged, petiole-like and expanded base.

LESSF aSTTaCHMENT @00 CaUL INE (CHAR 629

01

a2

03

04

05

0é

07
08

02
10
11

12

_“

13

14
15
14
17

12

19

Half-clasping, petiolate; upper leaves/bracts sescsile,.
Half-clasping, base of petiole expanded,

LOWER: petiolate, base expanded and haié sessile,

UPPER: sessile,

LOWER: petiolate,

UPPER: cordate-clasping.

LOWER: petiolate,

UPPER: auriculate-clasping.

Half-clasping, sessile or semi-peticlate base; zometimes minutely
eared,

Clasping, sessile.

LOWER: sessile, base auriculate-clasping.

UPPER: sessile and cordate clasping.

Some petiolate, but most sezsile and often =ar-clasping.
Clasping {subauricled’. )
Clasping (subcordate).

Petiolate,

_OWER: broxd, cordate-ciasping.

UPFER: Groad based, cordate-ciasping.

Cordate-claszping.

Cordate-clasoing and siigntly decurrant.

Sessile,

Narrowly winged, petiole-like hase or hrgoad based (tapering & li:ttle?
and sessile. ‘
LOWER: petiole~Tike, clasping base.

UPPER: brcad based and ear-clazping.

LOWER: moderately broad (3-3 mm), petiole-TikKe, clasping.
UPPER: sessile, cordate-clasping. ' )
Half-clasping, petiolate, )

Half-clasping, often hastately cared, lower ieaves sometimes
petiolate,




22
23
24
25
26

30
31

32
33

78

AFPENDIX A continued

Petiolate, sometimes decurrent.

Sessile and half-clasping.

Clasping, base broad.

Half¥-clasping, eared base.

LOWER: broadened, petiole=like, ear-clasping.

UPPER: broadened, sessiie, ear clasping.

Sessile, often cordate-clasping.

LOWER: petiole-1ike base, expanded, half-clasping.
UPPER: sessile and half-clasping.

LOWER: expanded and clasping.

UPPER: sessile.

Sessile, broad base, cordate-clasping.

LOWER: broad based, petiole-like, half-clasping.
UPPER: broad based, sessile.

Cordate-clasping, sometimes slightly decurrent,
LOWER: petiolate.

UPPER: cessile, ear-clasping.

Sessile, broad based, oftne somewhat auricled, often more or less
decurrent,

Clasping, sometimes slightly decurrent.

Cordate, half-clasping, sometimes slightiy decurrent,
More or less cordate and half-clasping or broad and minutely eared.
Petiolate (petiole-like base),

Broadly winged, half-clasping, amply eared.

Sessile or nearly so.

Petiolate or sessile,

Broad, half-claspina.

Broad based and clasping.

Sessile, saggitate.

LEAF PUBESCENCE (AaBAaXIAal >: RaDICAL

{CHAR 030

01
02

03
04
ag
0é
a7z

08
09

10
11
12

F

A wispy, cobwebby vestiture, scattered masses (semi vitlous).
Thinly white, woolly-cobwebby, not in scattered masses, but +- evenly
distributed; apprecssed an leat, +- absent in oid feaves; often
persisting only at nodes and involucre basee {not alwavs easily
visible),

Pubescent, ecspecialiy aiong the veins,

Moderately pubescent, equal distribution,

All qlabrous or wery sparselw glanduiar-pubescent.

Densely pubescent,

Glandular-pugescent, zometimes glabrous, somstimes lightly cobwebby
below,

Shortly pubescent, sometimes Tightiy cobwebbed pelow at first.
covered wilth Tang <c. 20 celis Tong) tpiiose’ and shaggy (viliousi,
gland-tipped hairs; sometimes purple colaoured. )

Moderately coarzely glandulapr-pubescent,

Densely glandular-piiose,.

Moderately glanduiar-pilase.
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13 Moderately glandular-hispid.

14 Glabrous.

15 Moderately glandular-pubescent, sometimes glabrous.

14 Types 12 and 14.

17 Moderately pubescent, especially along the veins,

18 Nearly glabrous to moderately glanduiar-pubescent.

19 Thinly qlandular-pubescent; very short hairs (2-3 cells long).

20 Dencely glandular-pubescent.

21 Minutely glanduiar-scabrid.

22 Harshly glandular-pilose to glandular-pubescent.

23 Thinly pilose, mainly along mid-vein.

24 Sparsely glandular-pubescent.

25 Sparsely pubescent.

24 Moderately harshly pubescent.

27 Lightly cobwebby, usually glabrescent, persistently wocolly in the
leat axils.

28 Enveloped in pals grey woolly tomentum; tomentum eventually peeling
to a cobwebby surface.

29 Yery sparsely pubescent (or glabrous), a few cottony-cobwebby hairs
sometimes at the base.

30 Thinly pubescent.

31 Thinly cobwebbed at first, soon giabrescent {(cobwebbed by thread-liks
apices of midrib and marginal hairs intertwining - hairs only found
along midribs and margins.

32 Sparsely pubescent, sometimes with traces of cobbwebby wool,

LEsF PUBESCENCE (ABaAaXIaL >: CaUlL INE
CCHAR 031

01 & wispy cobwebby vectiture; scattersd massec; semi-villous.

02 Thinly white woollv-cobwsbby, net in scattered masses, but +-~ euvenly
distributed, apprecsed on lezaf; +- abzent in old lsaves, often
persisting only at nodes and involucre bases.

03 Pubescent, sspecially alcong the veins,

04 Scabrid-pubeccent, often densely so.

33 Glabrcus.

0é Yery sparsely hairy or glabrous.

07 Sparsely nairy, more hairy along veins,

08 Densely pubescent (equzai distributiaoni.

3?2 A1l glabrous or very sparsely glandular-pubescent,

10 Glandular-pubescent, sometimes glabrous, zometimes cobwebby helaw.

t1 Shortly pubescent, sometimes lightiy cobwebbed below at first,

12 Covered with long fc. 20 cells long) (pilose’l and shaaqr ‘villougi
gland-tipped hairs; socmefimes purple caloured. N

13 Moderately coarsely glanduar-pubescent,

14 Densely glandular-pilase,

13 Densely qlandular-pubecscent.

18 Moderately glandular-pilose.

17 Moderately glandular-hispid {short hairs - 2-4 ceils long).

13 Moderatelv glandular-pubescent, scmetimes glabrous. )



100

SPPENDIX A continued

19 Moderately dencse, slightly harshly glandular-pubescent {(pilaose’.

20 Covered with a mat of pilose and villous hairs.

21 Sparsely scabrid-pubecscent,

22 Yery sparsely pubescent.

23 Occasionally glabrous, usually sparsely hairy, more hairy along
veins,

24 Types 5 and 16,

25 Mearly qlabrous to moderately glandular-pubescent.

26 Thinly qlandular-pubescent - very short hairs (2-3 cells Tong).

27 Minutely glandular-scabrid.

28 Harshly glandular-pilose to glandular-pubescent,

29 Thinly pilose, mainly along mid-veins.

30 Sparsely glandular-pubescent.

31 Sparsely pubescent.

32 Moderately pubescent,

33 Lightly cobwebby, usually glabrescent, persistently silkKy-woolly in
the leaf axils.

34 Enveloped in pale grey woolly tomentum; tomentum eventually peeling
to a cobwebby surface.

33 Very sparsely pubescent {or glabrous), a few cottony-cobwebby hairs
sometimes at the bace.

34 Thinly pubescent,

37 Thinly cobwebbed at first, soon glabrescent; hairs predomonantly
along midrib and margins,

32 Sparsely pubescent, sometimes with traces of cobwebby wool.

3% White-felted,

40 White-felted at first; glabrescent.

41 Sparsely pubescent along margins,

42 Lightly colwebby, glabrescent.

43 Loosely woolly at first, soon giabrous.

44 Denselyv grev-woolly, glabresceant,

4% Loosely woolly, glabrescent.,

44 Thinly piiose,

47 Thinly glandular-pubezcent, sometimes pilose,

43 Thinly glandular-pubescent.

49 Densely pilose.

30 Sparsely or moderately pubescent.

LEASF PUBESCENCE <(abDenXIaAal ) : RaAaDICal
(CHAR 0327

01 A wispy, cobwebby indumentum, =catiered masses (zemi wiltlaus?,

02 Thinly white woolly-cobwebby, not in scattered masses, but +- puenly
distributed; appresced on leaf; +- absznt in old ?eaués: often
persisting only at nodes and involucre bases: not alwars easily
wisible,

03 Pubescent, especialiv along the veing,

U4 Moderately pubescent; equal districution.

03 A11 qlabrous or very zparszelv glandular-pubescent.

05 Densely pubescent.
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07 Pubescent; sometimes glabrous.

08 Shortly pubescent.

09 Covered with long (pilose - c. 20 cells) and shaggy (villous)
gland-tipped hairs; sometimes purple coloured at base of plant.

10 Coarsely glandular-pubescent.

11 Densely glandular-pilose.

12 Moderately coarsely glandular-pubescent.

13 Moderately glandular-pilose.

14 Moderately glandular-hispid.

19 Glabrous.

14 Moderately glandular~pubescent.

17 Types 13 and 13.

18 Nearly glabrous to moderately glandular-pubescent.

19 Thinly glandular-pubescent - very short hairs (2-3 cells laong?.

20 Densely glandular-pubescent.,

21 Minutely glandular-scabrid.

22 Harshly glandular-pilose to glandular-pubescent.

23 Sparsely glandular-pubescent.

24 Sparsely pubescent.

25 Moderately harshly pubescent.

26 Lightly cobwebby, usually glabrescent; persistently silky-woolly in
the leaf axils.

27 Enveloped in pale grey woollv tomentum: tomentum eventually peeiing
to a cobwebby surface.

28 Very sparsely pubescent {or glabrous), a few cottonyv-cobwekby hairs
scmetimes at the base.

29 Thinly pilase.

20 Thinly pubescent,

Thinly cobwebbed at first, soon glabrescent (margins and midribs?.
2 Sparselv pubescent, sometimes with traces of cobwebby waoal,

LEAF PUBESCERNCE <aDaxXIal > : Calll INE
“CHAR 0322

01 A wispy cobwebby indumentum, scattered masses {semi villous).

02 Thinly white wooll¥-cobwebby, not in scattered masses, but +- sveniw
disiributed; appressed on leaf: +~ absent in old leaves, often
persisting only at nodes and involucre bases,

03 Pubescent, especially along veins.

04 Scabrid-pubesceant.

03 Glabrous.

08 Yery sparsely hairy or glabrous.

07 Very sparsely hairy t‘pubescent),

08 Densely pubescent, equal distributian,

09 A1l glabrous or very sparseiv glandular-pubescent.

10 Pubescent, sometimes glabrous.

11 Shortly pubescent.

12 Covered with long ¢pilose - ¢, 20 cells) and shaggy tvillous)

gland-tipped hairs; sometimes purple coloured at 5&59 ot plant.

{3 Coarsely glandular-pubescent.
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APPENDIX & continued

Denselr glandular-piloze.

Densely glandular-pubescent.

Moderately coarsely giandular-pubescent.

Moderately glandular-pilose.

Moderately glandular-hispid.

Moderately glandular-pubescent.

Moderateiy and slightly harshly glandular-pubescent.

Sparcely scabrid-pubescent with patches of very long {coiled) hairs,
Sparsely scabrid-pubescent.

Occasionaliy glabrous, usually very sparsely hairy,

Trvpes 03 and 17.

Moderately pubescent, equal distribufion.

Nearly glabrous to moderately glandular-pubescent.

Thinly glandular-pubescent - verv short hairs ¢(2-3 ceils longl.
Minutely glandular-scabrid.

Harshly glandular-pilose to glandular-pubescent.

Sparcely qlandular-pubescent.

Sparsely pubescent.

Moderately pubescent.

Lightly cobwebby, usuaily qlabrescent; persistentiy silkw-woelly in
the leaf axils,

Enveloped in pale grey woolly tomentum; tomentum eventuaiiy peeling
to a cobwebby surtface.

‘Jery sparselv pubescent (or glabrous), a few cottonv-cobwebby hairs
some times at the base.

5 Thinly pilese,

Thinly pubescent,

Thinly cobwebbed at first, soon glabrescent <{marqgins and midribs).
Sparsely pubescent, cometimes with traces of cobwebby wool,
Thinly cobwebbed along veins, rest of surface giabrous,
White-felted at first, glabrescant.

Loosely wonly at first, soon glabrous,.

Dencely grey-woolly, glabrescent.

Loosely woelly, glabrescent.

Thinly qglandular-pubescent.

Thinly glandular-pubescent, sometimes glabrous.

Dencely pilose.

Sparsely but usually denseiv pubescent.

Sparcely or moderately pubescent.
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LEAF TRICHOMES: B&aSE (CHAR 034)
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SCALE BARS = 1mm
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LESF TRICHOMES: B&SSE (CHSR 034) - continued

PREDOM. TYPE
16 BUT ALSO
TYPE S

SCALE BARS = 1mm
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LEAF TRICHOMES: &PEX (CHAR 035

TOP VIEW

e SCALE BARS = 1mm
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LEAF TRICHOMES: @PE>X (CHAR 035 - continued

PREDOM. TYPE  PREDOM TYPE
9b BUT ALSO 9a BUT ALSO
TYPE 9a TYPE 9b

@ ®

® ®

PREDOM. TYPE 8b
BUT ALSO TYPE 8a

TYPES 4 AND

21 GI’

SCALE BARS = 1mm




EAaF TRICHOMES: &PEX (CHAR 03%) - continued

PREDOM . TYPE 22
BUT ALSC TYPE 23

@9

TYPE 22

PREDOM. TYPE 22
BUT ALSO TYPES 6 9(¥)
AND 22 (mixed)

D

TYPES 22 & 26
50150

SCALE BARS = 1mm
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LEAF TRICHOMES : @APEX (CHAR 035) - continued

TOP VIEW

TOP VIEW

SCALE BARS = 1mm




APPENDIX & continued

LESFE TRICHOMES : aPPENDASGES (CHAR 035

01 None.

02 & long apical appendage (thread) - see character state 08 of CHAR
035,

03 A few hairs with a long apical thread.

04 Most hairs with a long apical thread.

05 Some hairs with a long apical thread.

0é Predominantly type 2 but also type 3.

07 A mederately long, broad apical thread (c. 1/2 the width of the hair
base).

08 Usually a branched apical appendage - see character state 33 of CHAR
03s.

LEAF TRICHOMES: GLANDULAR (CHAR 037

01 Not alandular.

02 a1l possess glandular apices.

03 Most possess glandular apices.

04 A few possess glandular apices.

03 Glandular or eglandular trichomes.

05 Some with a glandular apex,

07 Hairs enlandutar, dotted with black glands, beceming reddish and
resincus.

FLOWERING STEM: AaFPFPEASRSHNCE (CHAR 0138)

01 Solitary simole, l1eafy in the lower part, upper part bracteate.

02 Thick thallowd, leafy., branching above intc a large manv-headed
corvmbose panicie.

02 Qftep simple below, often branching above; leaty Ufarming cpen
cor¥mbaose panicles).

04 ThicK thollow), leafy, branching abovs into a few to many headed open
corymbose panicle.

035 Stems up to 3 from the crown, slender, weak, simple below the
inflorescence branches; leafr.

046 Tufts of annual stems from the rootstock, simole below, Branching
above into a corymbose panicie: leafy. )

Q7 Often branching near the base faorming inflorescence hranches, leafy,

08 Several from the crown, often decumbent at baze, then erect:‘simnle
below, forking abovwe into the corvmbose inflorescence, generaily
sparsely leatr,

@9 Several from the crown, often decumbent at hace, then eract

: . mostly
simpley sparely to closely leafy,
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APPENDIX continued

Several from the crowni slightly decumbent at the base, then erect,
mostly simple, rarely forking, closely leafy.

Several fron the crown, zometimes forked, glandular-pubescent,
closely leafy.

Often solitary, decumbent then erect, simple and ieafy in the lower
half, more or less recemosely branched in the upper, pedunculiod,
branches ascending, either simple or racemosely branched again to
bear the capitula, leaves more or less pushed to one side of the
stem.

1 or 2 lax remotely leafy flowering stems, decumbent at base, simple
below, forking above into the corymbose-paniculate inflorescence,
glandular-pilose, distantly lezaty in the lower part, pedunculoid
above.

Usually solitary, erect or decumbent, often branching lcw down into a
corymbose panicle f{spreading inflorescence? - basal rosette of
leaves; a few distant reduced legaves in the lower part of the stem.

1 er sevyeral stout flowering stems from the stock, decumbent then
erect, 10 mm in diameter, simple below, branching above into the
corymbose inflorescence branches with small leaves degenerating
upwards into tarqge bracts, the whole compact and very leafy,.

1 or a few from the crown, =lightly decumbent at the bace, then
erect, branching low down into a few-to-several-headed corvmbose
panicie; lower part densely leafy, upper pedunculcid,

1 or seyeral erect from the crown, simple below, forking abowe into
the inflorescence branches; glandular-pubescent fupright habit),

1 or several erect from the crown {seidom exceeding 250 mm),
branching low down to carry the capitula in very open corymbose
panicles.

1-4 erect flowering stems from the crown, simple below, branching
above into a corymbose panicie, harshiy glandular-pubescent

Chispid).

! or several from the crown, simpie below the inflorescsnce.

1 or a few from the crown, erect, branching low down or from about
the middle to carry the capitula ©in an open corymbose panicle),
Selitary, erect, subdichotomous!y branched abowe into a very open,
few-headed corymbose panicle.

Usually solitary from the crown, braching only abaove into the
corvmbose-paniculate inflorescencs. often more or less decumbent xt
the base and rooting there; glandular-pubescent or nearly giabrous,
Teaty.

Usualiv several, more or isss srect
into the corymbose inflorescence, |
glandular-pubescent f{warging on oilo
Several from the central Gohstock 113 a bushy herb: Brancres
erect or decumbent, becamlng woody, scmetimes rooting, l=aty.
Branching vigorously from the base, the branches branching again
woody, glabrous or very sparsely hairv, rarely mare densei; =
leafy, often with axillary 1=af tufts

Qrancnlnq near the base, some of the Hr=nche: branching acain,

olabrous or very sparsely hairy, rarely more denseiv so, often with
axillary Teaf tufts,

imple below, Branching
vy maod derately
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Bushy, woody at the bace, sometimes thinly cobwebby, minutely
glandular, leafy throughout.

Bushy (compact and rcunded), woody at the base, sometimes thinly
cobwebby, leafy throughout.

Virgate {rod-like), much branched stem, branches woody and roughly
pubescent; closely leafy.

Several, lateral to gach rosette, simple below the infiorescence, but
often forking low down and then carrying the capitula in a spreading
corymbose-panicle.,

Several, lateral to the rosette, hollow, up to &0 mm in diameter at
the base, often decumbent then erect; simple below, forking above
into the compound inflorescence, or forKing near the base; distantly
leafy.

Several, lateral to the rosette, decumbent then ersct, hollow, un to
6 mm in diameter, simple below, forKing above into the compound
inflorescence, more aor less remotely leafy.

Several, lateral to the rosette, decumbent then erect, hollow, simple
below, forking above into the compound inflorescence, remotely

leafy,

Several from the crown, simple or branching from near the base,
remotely leafy.

Branching from or near the basze, branches ascending, leafy.

Several from each crown, usually simpie below the inflorescence,
remotely leafy,

1 or several from each crown, lTateral to the rosettes, simple below
the inflorescence, leafy.

Usually several, from one to several leaf rozettes, latzral to tne
rosettes, simple below the inflorescence, leafv.

Solitary, simple below the inflorescence branches, remotely leafyv.
Solitary or several from the crown, usually simple below the
inflorescence {narrow, crowded, erect and rather ztiff stem leaves),
Sotitary, simple below the inflorescence, densely feafv.

Simple or rarely branching from the crown, Teafy onlyv at and slightlw
above the bace, bracteate upwards, leavec spreading flat on the )
ground or erect.

Solitary, simple or rarely branching from the crown, leafy in the
lower part, bracteate upwards.

! or several from the crown, simple belaw the infiorescence, ieafv |
the lower part,

Usually one 4r each ¥ prasette, si Nt inf z
ctout. lengy om ch lea+ ras e, simple Below the inflorescence,
Solitary, simple below the inflorsscence, lezafy.
Solitary, simple or sparingly forked above into the rao
inflorescence; crown fibrous from old lea$ bases: laaf
Solitary. simple or forking into inflorescence branche
lower part, with few, distant, reduced leaves upwards.
Solitary, simple or sometimes forking ance near the Gase, forking
above into the compound inflarsscencs, denseiy leafy. )

n

mpound

g
s, leafy in the

Usually one, sometimes a few from the crown; generally simple oelow
the inflorescence branches; asccasionallw toriing near the base; |

eaty
near the base, though characteristicaliv nude at the very base:

nude
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APFEMNDIX A continued

above; fleshy,

1 or several from the crown, stout {c. 10 mm diameter) at the base
and becoming woody there; simple below the inflorescence branches or
rarely forking near the basej densely leafy near the base, though
characteristically nude at the very base; nude above; flecshy,
sometimes glaucous.

1 or several from the crown, simpie below the inflorescence branches,
leafy mainly in the lower part, leaves more distant upwards.
Several, simple below the inflorescence, slender, woody, closely
leafy, becoming bracteate upwards.

Usually solitary, simple below the inflorescence branches, leafy
mainly in the lower part, upper leaves pascsing abruptiy into
inflorescence bracts.

Solitary, simple below the inflorescence branches, lea¢y mainly in
the lower part.

Usually solitary, simple below the inflorescence branches, feafy.
Solitary or occasionally two from a crown, usually simple below the
inflorescence branches, occasionally with one branch near ground
level, leafy throughout.

Solitary, either simple below the inflorescence branches or branching
from near the base, leafy.

Solitary, simple below the inflorescence, densely leafy in the upper
part,

Several from the stem, stiffiy erect ¢c, 94 mm in diameter), simple
beiow the inflorescence branches; leafy in the upper part.

Solitary, simple below the inflorescence branches, lower part woody,
up to 10 mm in diameter: mostiy leafless, leafy above into
inflorescence branches,

Clumps of erect stems, simple below the inflorescence branchss,
densely leafy. '

lJell branched, thick, succulent, branchletz closely leafy.
Much-branched; succulent, scandent, all parts glabrous, old stems
nude, rough with leaf =scars: branchlets closely leafy,

Much-branched, thick {up to c¢. 10 mm in diameter?, succulent,
scandent, all parts glabrous, old stems nude, branchiets leafy, stems

oozing latex when cut.

Flowering steme sent up {erect} from a creeping s
succulent, glaucousy branching mainlv near the bas
there; flowering stems | to several from the upp
bracteates (sparselv).

Branching, somewhat succulent, scangent, stems up te (d mm in
diameter; weak, leafy, all carts glabrous,

d
r leat axiis: long,

m

Slender, voluble, herbacesus and twining; glabrous, more or lezs
succulent, ltateral branchlete nude or with a few réduced feaves,
Much branched i{slender scrambler)., interncdes markedly zigzag,
Much branched (herbacecue) twiner, manv lateral branchlets:

branchliets ieafy,
3iender, voluble, herbaceouz and twining, somewhat succulent: short
side branches with reduced jeaves,

- more or less qlabrescent), leafv.
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74 Shrubby, branches long, slender, stiff, rodlike, prostate, decumbent
or ascending, young branchlets clasely leafy (congested compound
inflorescencey,

73 Spreading shrub, branchs long, stender, erect, ascending or
pendulous, branchiets closeiy leafy.

74 Twiggy, compact, branches erect or prostrate tand then rooting),
densely leaty.

77 Flowering stems from a succulent, prostrate stem (forming mats),
rooting, leafy, sharply wing-angled from the base of each leaf;
flowering stems {up to c, 130 mm in diameter), nearliy nude, erect,
peduncles terminating the branches.

78 Solitary, very long tup to c. 200 mm), nude peduncles, arising from
the upper leaf axils; from a bushy herb; stems woody, leafy, leaves
crowded.

FLOWERING STEM: PUBESCENCE (CHAR 037)

01 Wispy, cobwebby vestiture, especially in the leaf and bract axils.

02 Thinly white, woolly-cobwebby at first, often persisting oniy at the
nodes and at the base of the involucre; appears thinly matted f{under
X101,

03 Pensely pubescent and glandular,

04 Cobwebby or glandular.

035 Glabrous or wery sparsely hairy; more hairy at the nodes and leaf
axils,

06 Thinly to moderately pubescent (hairy) and glandular.

07 Densely glandular-pilase.

08 Glabrous or sparsely glandular-pubescenti, viscid.

09 MNearly glabrous, to softly glanduiar-pilose.

10 Covered with long (pilose - c. 20 zeiis Tong) and shaagqy (viilous)
aland-tipped hairs.

11 Coarsely glandular-pubescent {moderate frequency).

12 Glandular-pilose (not denseJ.

13 Harshlv glandular-pubescent.

14 Moderately glandular-pubescent.

13 Thinly glandular-piiosse.

14 Glabrous except for very short, =sparse, alandular-pubeccence on the

inflorescence hranches {uesiigiail,

Sparsely glandular-pubescent or neariw g]abrous.

3labrous.

Glabrous or very sparsely hairv, rarely more densely zo.

Sometimes thinly cobwebbw.

Thinly cobwebby (and minuteiv glandulary.

Moderately scabrid-pubescent.

YYepv cparsely hairy.

Maderately pubescent.

Predominantly type 24 but alsg twne 14,

MearTv glabrous to thinly olanduiar-nubeccent,

Thinly glandular-pubescsnt,

Moderateiy giandular~hispid.

~0 00 ™~
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29 White glandular-pilose.

38 Thinly pilose with long white jointed hairs,

31 Thinly woolly-cobwebby, mostly iln the lower part and in the leaf and
Bract axils.,

32 Glabrous or sometimes lightly cobwebby, glabrescent, or thiny
pilose.

33 Loosely cottony or woolly.

34 Thinly hairy.

35 Loosely woolly, glabrescent.,

34 Enveloped in grey woclly tomentum; tomentum often peeling to a
cobwebby surface.

37 Glabrous or with sparse cobwebby hairs in the leaf axils.

38 Glabrous or woolly-cobwebby, glabrescent,

39 Often liohtly cobwebby at first, glabrescent, sometimes minutely
puberulous,

40 Glabrous except for the woolly crown and wool hidden in the leaf
axils.

41 Cobwebby in the upper regions.

42 White-felted,

43 White-felted, gliabrescent.

44 Glabrousz or thinly and minutely pubescent.

43 Thinly cobwebby, more or less glabrescent,

44 Loosely woolly at first, soon glabrous,

47 Grey woolly, qlabrescent, often densely glandular-piiose,

48 Glabrous or loosely woolly at first, sometimes glandular-pilose.

FLOWERING STEM: GLaNNDLUILaR (CHAR 0400

-

I Tipe of hairs glandular.

2 Mot glandular,

3 May be glandular-pubsscent, viscid.
4 Tips of some hairs giandular.

3 Sometimes glandular-pilose,

PEDUNCLE &aFPESRANCE (CHSR 041)

01 Long <c. 80 mm), cobwebby indumentum {sometimes bearing a few
bractss,

02 Long (c. 80-120 mm), cobwebby indumentum {bracteate?.

03 Relatively short (c. 3 mm), densely pubescent and glandular.

04 10-20 mm tong, forminag = distinct cymose-corymbose-arrangement.
densely qlandular-pubescent, :

035 Yariable in length £10-40. mm), wery sparselv hairy, a few bract
forming corymbs,

06 Yariable in lenath (5-30 mm), denseiv glandular-pubescent.

07 FPeduncles tending to spread divaricately ¢c. 10 mm ar
alandular-pilose; a few bracts.

08 Pendun?]es tending to spread divaricately ¢z, {S-30 mm), glabrous ar
sparseiy glandular-pubescent, viscid, )

=

less), denseiy
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APPEMDIX & continued

Nearly glabrous to softly glandular-pilose {(c. 15-40 mm),.

Densely glandular-pilcse (c. 10-40 mm),

Densely pilose and villous (c. 5-20 mm).

Densely glandular-pubescent (c. 10-40 mm), several small (c. 3,5 mm)
bracts; peduncles from the upper leaf axils.

Glandular-pilose tc. 40-120 mm), 1-3 small bracts {(c. 1,3 mm};
subtended bdy and inflorescence brac

Densely glandular-pubescent {c. 20-100 mm), many large {(c. 8 mm)
bracts up the peduncles.

Densely glandular-pubescent fc. -100 mm), 1-3 small bracts (c. 3
mm), subtended by an infiorescence bract.

Moderately and coarsely glandular-pubescent (c. 10-40 mm), 1-3 small
bracts fc. 3 mm), base subtended by an inflorescence bract.
Moderately glandular-pubescent {c. 10-100 mm), !-2 {or absent) bracts
up the peduncles.

Densel¥ glandular-pubescent (hispid) {(c. 10-30 mm), 1-3 bracts up the

peduncles,
Densely glandular-pubescent {c. 5-40 mm), 1{-2 or absent? bracts.
Sparsely glandular-pubescent ¢c. 10-40 mm}, {-2 {or absent} bracts.

Moderately glandular-pubescent (c. 10-30 mm), Gccasiona1 bract up the
peduncles.,

Sparsely glandular-pubescent of glabrous (c. 10-30 mm), 1-2 bracts
{ar absent).

Sparsely pubescent to glabrous, 0-3 small bracts (c. 10-40 mm?
Sparsely pubescent to glabrous, usually with many (c. 8-10) bracts,
peduncles usually long {(c. S0-70 mm3,

Sparsely pubescent, bracteate and short (c. 10 mm).
Short {c, 10 mm), sparze to dense cobwebhby indumentum, bractea

Sparcse to densely cobwebby indumentum, bracteate (c. 20-30 mm).
Moderately to dens=ly scabrid-pubescent {c. 20-30 mm).

Moderately pubescent, a few inflarescence bracts (c. 37, usualiy long
tc., 30 mm or ionger’,

Sparsely pubescent, variable length {(c. 2Z3-100 mm}, moderately
bracteate fc. 42,

Modrately glandutar hispid, sparsely bracteate {c. 20-40 mm).
Moderately pubescent and glandular with several {c. &) leng {c. 10
mmi bracts, scabrid,

Densalr glandular-pilose on relatively long tc. 40-100mm) bracteate
11-3 bracts? (c. 5-13 mm) peduncies, )

Thinly pilose to glabrous, 0-2 bracts.

Thinly cottony or woolly or glabrous, fang (c, 20-100 mm), sparzelw
bracteate.

Glabrous, moderately Tong {c. 30-30 mm), zparselv bractaats,
Loosely woally, alabrescent (c. 20-50 mm), sparcely hractezte.
Enveloped in pale grey wooily tomentum: tomentum sventuaily ne Tnng

to a cobwebby surface, very variable in length {c. 20-100 mm), G-
bracts, '

Glabrous, wvery variable {c. 30-200 mm), 0-3 bracts (c. 25 mm).

Thinly pilose, sparsely bracteate.

Glabrous or wooily-cobwebby, glabrescent, sparsely oracieate,
Often lightly cobwebby at first glabrescent, cometimes minutely
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puberulous, bracteate (c. 3-é).

43 Glabrous, sparsely bracteate {c. 1-3) (c. 30 mm).

44 Glabrous, sparsely bracteate (0-3) {c. 10-30 mm).

43 Cobwebby, sparsely bracteate <0-3> {c. 10 mm).

44 White-felted (c. 10-30 mm), sparsely bracteate {(0-3).

47 White-felted, long (c. 130 mm), bracteate (2-4).

48 Glabrous {(c. 10-30 mm), bracteate (c. 3-7),.

49 Glabrous, long {c. 30-100 mm)>, bracteate (bracts c. 5x3 mm), bracts
suycculent,

50 Glabrous, sparsely bracteate (1-3) (c. 10 mm).

31 Glabrous, sparsely bracteate (0-2) {c. 5-10 mm),

52 Glabrous, nude or with 1-2 large fleshy bracts (c. 30-40 mm).

53 Thinly cobwebby, more or less glabrescent; nude, short {(c. 5 mm or
less) .,

34 Loosely woolly at first, soon glabrous, long {(c. 30 mm), bracteate
{c, & or more).

53 Densely glandular-pubescent (c. 20-50 mm), 0-4 bracts.

3é Moderately glandular-pilose, 0-3 bracts (c. 10-30 mm),

37 Glabrous {up to 150 mm>, neariy nude {(sparsely bracteate).

58 Glabrous fup to 200 mm), nude, in upper leaf axils.

39 Glabrous, moderately long (c. 20-30 mm), bracteate (¢, 1-3).

- =09 ¢ e = G i = = P > - e v S S T b P e i e G i - o S e A S ——— o —— - —— " "

LEAFE STAaMATE (CHAR 142)

! Anomocytic - variable number of surrounding epidermal cells (bath
surfaces),

Anomocytic - epidermal cells in a tetracyiic form ¢both surfaces).

Geperally anomocytic - epidermal celle in a tetracytic form iboth
surfaces),

4 Anomocytic - on abaxial surfacs only,

7 Predominantly tvpe ! but also type 2.

€ Predominantly type 4 but also type 1.

LW M

INFLORESCENCE ERA&ACTS (CHAR 0430

01 Seweral, sessile, on the upoer infiorescence =talk and subtending the
peduncles and up them. )

02 Subtending the cvmose-corvmbose clusters and a few up the peduncles,
the Tower longer than the upper, densely glandular-zsubescent, »

03 Subtending the corybose clusters and a few up the pedunciss; the
tower longer than the unpar,

04 Subtending the corymbose ciusters and a few up the seduncles, the
lower longer than the upper; densely g?andu]af-pubescent.

U3 Subtending the corvbose clusters, occasional one uo the sedunciss,
glandular-pubescent, vizcid,

08 Subtending the more or lesz racemoselw arranged capifula and 3 few un
the peduncles; the Tower langer than the upoér: all denseiy
alandular-pubescent., ' '

J7 Subtending the racemose paniclizs and 2-2 up the peduncies, fthe icwer
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APPENDIX & continued

longer than the upper; all densely glandular-pilose and villous.
Usually subtending the corymbose and paniculate arranged capituia at
the base of the peduncles.

Subtending
peduncles;

the corvmbose clusters, an occasional one up the
glandular-pilose,

Subtending the corymbosely arranged capitula and several large (c. B
mm) bracts up the peduncies.

Subtending the corymbasely arranged capitula {peduncle base).
Subtending the corymbozely arranged capitula, glabrous.

Subtending the corymbose clusters; an occasional one up tthe
peduncles; densely glandular-pubescent.

Subtending the corymbose clustersi an gccasional one up the
peduncles; moderately glandular-pubescent.

Subtending the peduncles and several ¢c. 8) up the peduncles.
Subtending the corymbose-panicuiate arranged capitula and a few fc.

3) up the lona
Subtending the
peduncles,
Subtending
peduncles.
Subtending the peduncies of the few corymbose-paniculately arranged
capitula and several (c. 4-8) up the peduncies (c. 3 mm>.
Subtending the corymbose-paniculately arranged capitula and 1-2 up
the peduncles.

Subtending the ¢peduncies o} corymbose-paniculately arranged
capitula, 0-3 up the peduncies.

Subtending the {peduncles of) corymbose-paniculately arrangsd
capitula, 3-4 up the peduncles. )

peduncles,

few rcapitula and 1 or 2 long {(c. 10 mm) up the

the few capitula and 1 or 2 short {c. 5 mm) up the

Subtending the corymba
lTocsely woelly, glabre
Subtending the peduncl
capitula; enveloped in

of the corymbose-paniculately arranged
arev woolly tomentum which eventually peeis to

a cobwebby surface.

Subtending the corymboseir arranged capitula, 0-3 {c. 23 mm2, up the
pecduncies, glabrous.

Subtending the corvmbosely arranged capttula. thiniv oiiocse,

Subtending the congested corymbeose-paniculatsly arranged capifuia anc
several (4-4) up the peduncles {=scaly appearance’,
Subtending the peduncles of the

corymbosely arranged capitula (2-9)
up the peduncles; white-f2itad,

Subtending the peduncles of trne few capitula and seuweral up the
pedunclec; glabrous. succulent,

Subtending the based ot the inflorescence branches {ieaf¥) but much
reduced at the peduncle base.

Subtending the inflorescence branches, O~2 up the oeduncies.
Subtending the bases of the peduncless {anlv).

Lower reduced leaves;
Subtending
peduncles.
Subtending

upper are bracteate,

the peduncles of the 1-2 capitula and 1-2 up the

the peduncles of the few corvmbose-panicuilatelv arranged
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capitula and 1-5 up the peduncles.

37 Subtending the peduncles of the terminal or corymbosely arranged
capitula and 1-5 up the peduncles; glabrous.

99 Absent (lacking).

19-22 mm

CaPITULA: DISMETER (CHAR 043)

1 3 mm or less.
2 4-7 mm

3 8-10 mm

4 11-12 mm

3 13-18 mm

& 20-25 mm

CaPITULA: RADIASATEAA-DISCOI D (CHAR 044

1 Radiate.

2 Discoid.

3 Radiate or discoid.

4 Radiate or rarely discoid.

S Minutely and inconspicuously radiate,
é Discoid, rarely radiate.

CaPITULA: HOMOA HETEROGSMOUS (CHAR 0472

! Homogamous.

2 Heterogamous.

Z Predominantly hetercgamous, otherwise homogamous.
4 Heterogamous cr homogamous,

CAaPITULS : ARRANGEMENT (CH3R 148)

91 Corvmbosely or racemoseir arranged; fsiw to many.
02 Corymbosely arranged.
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Yery many in congested cymose-corymbose clusters, borne in an open
corvmbose panicle.

Few to many, corymbosely arranged.

Many, very loosely arranged in a large open corymbose pamicle,
peduncles tending to spread divaricatelvy,

Few to manvy in spreading corymbose panicles.

Corymbosely or sometimes subracemosely arranged.

More or less racemosely arranged.

Arranged in a congested panicle.

Selitary on lang minutely bracteate peduncles forming a few-headed
corymbose panicle.

Arranged in an open corymbose panicle -~ up to 12,

Tending to be in a thyrsoid-racemose arrangement rather than a
corymbose-paniculate arrangement.

Many, in a leafy, compact, corymbose panicle; often on long peduncles
{c. 80 mm).

Many, corymbose-paniculately arranged.

Few to many in corymbose panicles.

3-5 corymbosely arranged.

Few-headed, very cpen corymbose panicle.

Few, corymbosely arranged; on sparsely bracteate peduncies.

Few to many on long bracteate peduncles; arranged in open corymbocse
panicles,

Many, on short {(c. 10 mm) bracteate peduncles; arranged in screading
corymbose panicles,

Several to many on moderately long (c. 20-30 mm) bracteszf2 cedunclas;
arranged in spreading corymbose panicles.

Tvpes 3 and 13 occur.

Few on long glandular-pilcse pedunciee, corymbose-panicuiateiy
arranged,

Few on sparsely bracteate psduncles; arranged in a 1oose corvmbose
panicle.

Few on leong bracteate pedunc}es, corvmbose-paniculately arranged,
deveral, corymbose-paniculateiy arranged.

Solitary or several, corymboseliy arranged on long <. 70 mm?
bracteate peduncles.

2-10 corymbosely arranged.

About 12 corymbose-panicuiately arranged, on long peduncles.

Up to c¢. 33, corvmbose-paniculately arranged, on long bracteats
peduncles.

Up to c. 40, corymbose-paniculately arranged, on lang, zparsaiv
bracteated peduncles.

Solitary or up to 10 corvmbosely arranged.

Up to c. 3, corymbose-paniculately arrénged.

Solitary or 2-4 on long neariy nude peduncles, corymbozsly arranged,

Jolitary or up to 4, corvmbosely arranged.

Up to c. 20, on long sparsely bracteate peduncies
corvmbose-paniculateiy arranged.

Many in a flat-topaed corvmbose panicle.

P
Zolitary or several, terminal, corymboselv arranqged.
Few to many, corvmbose=-paniculately arranged.
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Many on sparsely bracteate peduncles, arranged in sometimes very
large, well-branched corymbose panicles.

Many, arranged in a terminal congested corymbose panicle.

Many on short {c. 10-30 mm), sparsely bracteate (0-3) peduncles,
arranged in a spreading corymbaose panicle.

Many in a large, leafy, spreading corymbose panicle, compoced of many
rather congested clusters.

Many on short {c, 10-30 mm) sparsely bracteate (0-3) peduncles; in
congested corymbose panicles, these in turn sometimes corymbosely
arranged.,

Solitary or up to 4, corvmbosely arranged on long bracteate,
white-felted terminal peduncles.

Arranged in small corymbose clusters, these often in divaricate
panicles at the branch tips.

Several, in congested corymbose panicles at the branch tips.

Few, corymbosely arranged on long bracteate, glabrous, terminal
peduncles,

Many in congested corymbs, arranged in zometimes very large corymbose
panicles, terminating the branches.

Many in congested compound corymbose panicles, terminating short
lateral branchlets,

2 Many in divaricate corymbose panicies terminating the branchiets or

ghort axillary peduncles.

Many subumbellately or corymboseiy arranged at the tipz of leaty
lateral branchlets.

Solitary or few in very open corvmbs, terminating chort branches with
reduced leaves,

In small axillary corvmbcse panicles, shorter than the subtending
leat, ‘

In open, spreading corymbose panicles, terminating the branches,
Solitary or up to 3, corymbaosely arranged at the branch tips,
Solitary or paired on fong (c. 130 mm) peduncles terminating the
branches. )

Solitary on long <{c. 200 mm) nude peduncles {aricing from uppar leaf
axilsd,

Few, solitary on long ¢c. 200 mm? nearlv nude peduncles
Few on long nude peduncies, corvmbose-paniculately arranged.
Few, corymbose-pahicuiately arranged.
Few, in open corymbose panicles,

. C
1
i
o

INVOLUCRE SHePE (CHar 0490

71
0z
a3
04
035

Campanulate,

Turbinate,
Turbinate-campanulate,
Narrowly campanulate.
More or less turkinate,
8roadly campanulate.
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INVOLUCRAL BEACTS : NUMBER (CHWR 050

i 5-6 bracts
2 7-8 bracts
3. 10-14 bracts
4 16-18 bracts
3 20-22 bracts
é 24-32 bracts

INVAOL UCRSaL BRACTS: LENGTH (CHAR 030

3 mm or less
4-3 mm

4-23 mm

2-10 mm

11-13 mm

14-13 mm

14 mm or laenger

~N O~ U B W

INVOLUCRSL BRSCTS: SHAaPE (CHYWR 052)

01 Lanceolate with bread thin margins, double kael, bodv of bract
thick,

(2 Lanceolate, double Kesl, body of bract moderatelv thick.

02 Oblong, single keel, ke2] thickened, apex acute.

04 Obiong, single kKeel, apex acute.

05 Lanceclate, single keel, apex acuminate.

06 Lanceolate, single Keel, keel thickened, apex acute,

07 Oblong, single keel, apex obtuse.

08 Lanceolate, single Keel, keel thickened, apex acuminata.

09 Lanceolate, zingle Kee), apex acute.

10 Oblong, broad (c. 13 mm), fiat, apex acute,

11 Qblong, flat, apex acute c. !0 mm wide,

12 Oblong, flat, slightly keeled base, apex acute, c. d-& mm wide.

13 Obiong, flat, apex acute, c., 4-& mm wide,

14 Oblong, flat, swollen at the base, apex acute, <. ! mm wida.

13 Lanceclate, single Keel, apex acute, swollen at the base,

15 Oblong, single Keel, apex acute, swallen at the bass.

IPVOL UCRASL BRACTS: PUBESCEMNCE (CHAR 053

01 Glabrous.

02 Densely pubescent along the double Keeled region ‘weoily-cobwebby,
Wispyy.

03 Glabrous, excent for an apical
the keeled portion,

04 Densely pubescent (hispid) all auer tabaxial surface).

03 Glandular-pubescent, viscid.

tuft af hairs, also a few hairs alono
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04 Densely villous and pilose (gland-tipped hairs),
07 Densely glandular-pubescent.

08 Densely glandular-pilaose.

09 Densely glandular-nispid.

10 Minutely and sparsely glanduiar-~pubescent,

11 Sparsely glandular-pukescent.

12 Moderately glandular-pubescent.

13 Densely pubescent with a cobwebby and villous indumentum.
14 Sparsely scabrid pubescent.

13 Moderately qglandular-pilose,

14 Sparsely glandular-pilose.

17 Sparsely pubescent.

18 Types 1, 12 and 13.

19 Densely pubescent,

20 Types 7 or 19.

21 Sparsely pubescent.

22 Sparsely to densely glandular-pubescent,

23 Sparsely to moderately glandular-pubescent.

29 Thinly pilose.

25 Moderately piltose and villous,

2& Sparsely pilose.

7 Mery sparsely pubezcent.

28 Usually qlabrous, occasionally denselv pubescent.
27 Moderateiy to lightiy cobwebby,

30 Sparsely woolly,

31 Some pubescence with sezsile glandular trichomes {verv sparce).
32 Sparsely to moderately pubescent,

33 Moderate]y pubescent.

34 Glabrous or moderately pubescent,

N e e e e e e o v = ———— = = A — - ——
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INVOLUCRASL BRACTS: TRICHOMES (CHIWR 034

(ﬁ (
@

SCALE BARS = 1mm
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INVOLUCRASL. BRASCTS: TRICHOMES (CH3R 054
continued

D \®L

:
AS FOR 4 &
MANY EGLANBULAR
TRICHOMES TYPE 4  TYPES1&22  TYPES 7 &10 TYPES 10& 22

& A FEW
OF ‘iirEZZ ‘I’ GI’ <::>

PREDCM. TYPE 22 BUT ALSOQ

) TYPE 23 <:>

TYPES S & 22

®

TYPES 22 & 26

@

PREDOM. TYPE 26
BUT ALSO TYPE 27

SCALE BARS = 1mm i
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INVOLUCRASL BRACTS: TRICHOMES (CHAR 054

continued

TYPE 10 & TYPE 22

TYPE 14 & TYPE 22

SCALE BARS =

1mm
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INVOLUCRAalL BRAacCTS: TRICHOMES (CHAR 054)
continued

TYPE 38b

®

SCALE BARS = 1mm
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INVOLUCREAL BRASCTS: APEX VESTITURE
{CHAR 033>

01 Finely papilose.

02 Finely and densely papiliose, forming a fan-shaped apex, also a
lTittle verrucose.

03 Tuft of apical hairs, finely papillose and a little verrucose,

04 Finely pappilose, subapically verrucose.

03 Finely papillose and verrucose, subapical margin finely papiliose and
a little toothed.

04 Finely papillose, subapically verrucose down either side of the
Keel.

37 Finely and densely papillose, subapically verrucose,

08 A few unicellular papillae (longd or papillae absent.

09 Finely papillose «mulii- and unicellular hairs), subapically
verrucoce.

10 Tuft of apical hairs, finely papillose and verrucose down either side
of Keel for a short distance.

11 Tuft of apical hairs, finely papillose and a little vrrucose, upper
marqins finely papilliose.

INVOLUCREASL BRACTS: LENGTH RELASTIVE
TO DISC FLORETS (CHAR 0348

Moticeably shorter than the disc fiorets.

A littie longer than tne dijszc florets.

About equailing or shorter than the disc flarets.

A littie shorter than the disc flarets,

About equalling ar a Tittie langer than the disc florets,
Reaching to the base of the campanuiate portion of the fiorets.

O N = 0 P —

INVOL LICRAL BRSCTS: GLANDUL @R (CHSR 0575

Gland-tipped hairs,

Eglandutar,

Resinoue,

Gland-tipped hairs and viscid.

Glandular tips to some of the hairs,

Eglanduiar or glandular tios to some of the hairs.
Glandular tipz to zome of the hairs, resinous.
Eglandular but with resinous Tines fducts:.

Eglandular but with 3-8 orange resinous lines ‘ducts).

IR e R I o NI ) B O T 0% I o

INAOL UCRSL. BRACTS: COLOUR (CHaR 053

I Green with tinges of purple down the Keel.
2 Green with darkly» piomented apices.



APPENDIX A continued

3 Greensbrown.

4 Green with purple tinged apices.

5 Green/brown with dark apices and a dark median nerve.
4 Green/brown with dark-brown pigmented apices.

7 White-felted.

8 Green/brown with pale yellow veins.

CalLYCULUS EBRACTS: NUMBER (CHAR 037)

1 1-2 bracts

2 3-3 bracts

3 6-9 bracts

4 10-12 bracts
3 14-18 bracts
é 20-30 bracts
4 Bracts abeent

- = - N = b = b B S AP e e o Y 8 S P oy o S S R S WD W D S M e e A = e e e e

CalLYCULUS BRACTS: LENGTH (CHR 04D

CalLYCULUS BrRACTS: POSITION (CHAR 0s81)

0! Around the base of the inwoiucral bracts,

02 Appressed, ascending and descending the base of the inwvolucre.

03 Around the base of the involucral bracts and descending a tittle
below the involucral bracts.

04 A little below the base of the involucral bracts.

05 Around the bacse of the involucral bracts and often overlapping.

06 3-4 series; around the base aof the involucral bracts,

07 {-3 series; around fhe base of the involucral bracts and descending a
little beiow the inuvgiucral bracts.

08 Sub-biseriate,.

CaAalLYCULUS BRSCTS: PUBESCERNCE (CHAR 0620

01 Virtually glabrous - a few short scattersd hairs: apex with a small
tuft of papillocse cellsz,

02 Pubescent; woollv-cobwebby veztiture,

03 Pubescent (lightlv); apex with a *uft of long hairs, apical celiz
papillose/yrrucose.

04 Densely pubescent Chispid) all over abazial surface.

03 Glabrous.
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APPENDIX & continued

Virtually glabrous - a few short hairs scattered along margins.
Glandular-pubescent and wiscid.

Virtually glabrous - a few tapered hairs with a long whip-like apical
appendage.

Densely villous and pilose.

Densely gtandular-pubescent,

Glandular-pubescent (verging on being pilose) - not dense.
Densely glandular-pilcse.

Moderately glandular-hispid.

Sparsely glandular-pubescent.

Minutely and sparsely glandular-pubescent.

Densely villous and nilose, forming a cobwebby indumentum {(a few
short gland-tipped hairs?.

Sparsely pubescent down mid-region.

Sparsely glandular-piiose.

Moderately pubescent tvillous),

Sparsely pubescent (villous?.

Tvpes 5 and 14.

Types 8 and 12.

Densely pubescent,

Densely pubescent or glandular-pubescent.

Moderately pubescent.

Moderately pubescent o denzely glandular-pubescent.
Moderately glandular-pubescent.

Densely pilose.

Moderately pilose.

Sparsely ciliate {margins’.

Tvpes 5 or 31.

Glabrous or sparsely ciliate ¢marqins?.

Moderately pilose and villous.

Lensely pubescent with a cobwebby and villous indumentum.
‘Yery cparsely pubescent, marqgins ciiiate.

Sparsely glandular-hispid.

Sparsely puberulaus.

Usually glabrous, occasionalix densely pubescent.
Moderately - 1ightly caobwehbbw.

3parsz2lv pubescent,

Yery sparsely pubescent.

Moderately glandular-pilose.

Zparsely to moderately pubescent.

Moderatelvy ciliate (margins).

Glabrous or moderatelv pubescent.
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TRICHOMES <CHAR 083D

CalLYCULUS BERACTS =
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CalLyYyCcuULUS BRACTS: TRICHOMES (CHAR D&3:
continued

PREDOM. TYPE 21a
BUT ALSOTYPE 21b

@)

SCALE BARS = 1mm




CalLYyYCcCuUuL uUuUs BRACTS:

B
(NN}
-

TRICHOMES (CHAR 063)

continued

_.L@

SCALE BARS =

1mm

PREDOM. TYPE 8, BUT

ALSO TYPE 21a

TYPE 19b

PREDOM. TYPE 17
BUT ALSO TYPE 18(a& b)

TYPES 10 & 22

D

TYPES 9,13 & 27

D)

PREDOM. TYPE 9,
BUT ALSO TYPE 33

D

USUALLY TYPE 9
BUT ALSO TYPE 25
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CalLyCcuUuLUuUS BRACTS: TRICHOMES (THAR 0432

continued

PREDOM. TYPE 9
BUT ALSO TYPE 3

®

USUALLY TYPE 36
BUT ALSO TYPE

TYPES 6 & 9

6

37

SCALE BARS = 1mm
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CAalLYCULUS BRAOACTS: TRI CHOMES (CHAR 04832
continued

TYPE  49b

&)

SCALE BARS = 1mm
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APPENDIX A continued

CaLYCULUS ERACTS: aPEX VESTITLURE
{CHAR 044)

02 Sparsely papillose,

03 Very sparsely papillose.

04 Dense tuft of laeng hairs.

05 Finely and densely papillose, forming an apical tuft.

04 Finely verrucose.

07 Apex irregularly tocthed; a few papillose cells.

08 Sparsely pubescent with glandular hairs.

09 Glabrous.,

10 Tuft of uni~- and multicellular hairs and verrucose,

11 2-3 multicellular (2-4 cells).

12 About S long unicellular hairs,

13 A few <c. 3) multicellular hairs (c. 3 cells) and a few unicellular
hairs (c. 3,

14 Solitary elongated apical cell,

15 A few unicallular hairs and a2 little papillose.

16 Tuft of hairs {uniceilular) and a little papillose and subapically
verrycose,

17 Tvpes 9, 14 and 135,

18 Absent or type 13.

EalYCOCULUS BRASCTS: GLANDUL AR (CHAR 045

Glandular tips to hairs - excluding the apical hairs.
Naot glandular.

Resinous.

Gland-tipped hairs and resinous.
Gland-tipped hairs and viscid.

Glandular tips to some of the hair apice
Eglandular but sometimes twpe 4.

Orange resincus weins inerves),

m

0N O U B W

CAaLYCULUS BRACTS: COLOUIR (CHYR 046

Green with purplesred tinges.

Greensbrown with darkly picgmentad apices.
Green/brawn, i

Tinged purplesred,

Green with purplesred tinged apices.
Green base otherwise purslesred.
Purplesred.

Green/brown/white-+aited.

Green.

[ R O % By o I

~Q 00~ o
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APPENDIX & continued

CalLYyCuULUS BEBRACTS: SHaAaPE (CHAR 047

01
02
03
04
03
04
07
03
0%

Oblong with acute apex and finely toothed marqins,
Lanceolate.

Oblong and almost linear.

Oblong and apex acute.

Oblong and ape:x acuminate.

Celtoid.

Oblong with an obtuse apex.

Generally oblong-elliptic,

Broadly elliptic (and foliaceous2.

134

FLOWER COLOUR: RBAY FLORETS (CHAR 048

01
02
03
04
05
0é
07
03
07
10

4

i

Furple.

Canary vellow,

Purpie or sometimes lilac or pure white.
Deep pink to purple,

Mauve, magenta or bluish.

Yellow.

fellow above, bright red beiow,

Yellow but lower surface mar be bright red.
Pale yellow (clear vellow),

Bright vellow.

Yellow or orange-yellow,

FLOWER COLOUR:

01
a2
03
G4
05
a4
07
na
09
10
11
12
13
14
15
14
17

13
19
20

Dull deep violet.

Purple,

Dull purple,

Yallow,

Canary vellow,

Mauwe, lilac or whitish.

White with mauve anthers,

Pale mauve, white or deeo yellow ¢can be dull »2llaw).
Deep pink to purpla.

Whitish, vellowish, ournle or blue.

Purple or red-purnpile,

Purplish, dull brownish-purple or dark 27ue.
Purplicsh or mustard vellaow.

Purple, mauve, oxford blus or white.

Purpie or vellowish.

Purple or dull wellaow,

Whitish or dull veilow, ageing brown, sometimes tipe =7 lghes duli

blue,

Purple, sometimes paler or whitish.
Whitish or pale wviolet to purple.
Buff or pale creamy vellow.

CISC FLORETS (CHAR 049)



21
22
23
24

25

RaYy COROL LS

APPENDIX A continued

Pale yellow (clear).

Bright vellow.

Yellow or orange-yellow.

Pale yellow, each coroila lobe with a median orange line traversing
down to the base of the tube.

Yellow, each corolla lobe with a median orange, resinous line,
descending on the inflated part of the coralla tube.

Bright vellow, each corolla lobe with a median yellcw, resingus line
descending down the tube.

White,

Scartet, sometimes orange-scarlet or almost crimson.

Yellow or orange.

Creamy white or pale vellow.

Lilac,

Pinkish-mauve.

Blue to magenta,

1 Orange.

FLORET KNLUMBER (CHAR 070

RaY COROL. L&

2-4 florets,

3-8 florets,

?-11 florets,
12-14 fiorets,
Absent (NC value).

COROLLAS LEMNGTH (CHAR G71)

s BN S Ay [ R R LN R

3,0-7,3 mm
8,0-11,0 mm
12,0-15,0 mm
16,0-20,0 mm
21,0-25,0 mm
25,0-40,0 mm
Absent (NC value}.
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REY COROL LA :

COROLLA SH&EPE (CHAR 072)

SIMILAR TO TYPE
1, BUT c¢2mm WIDE

®

TUBULAR WITH
K AN OBLONG/ELLIPTIC
LIMB

TUBULAR WITH
AN OBLONG
LIMB, c¢3mm OR
WIDER

RaYy COROQOLLA:

LIME “EMN&STIOR (CHAR 0730

TYPE 2, BUT VEINS ORANGE

©




13%

R&Y COROLLA: COROLLAS TRICHOMES (CHR 074)

[ [ | ABSENT
®
TYPES 2 & 3
- ®
I N TYPES 2 & §
N T e

@ SCALE BARS = 1mm

TYPE 10 OR

[ | ABSENT
TYPE 12 OR
ABSENT

TYPE 9 - ON

DISTAL PORTION
OF TUBE & PROX.

END OF LIMB @
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RaY COROLLAS: RESINOLUIS (CHAR 073D

01 Resin ducts appear to follow venation pattern.
02 No obviouz resin ducts.

RaYy COROLLaS: LIMB &PEX (CHAR 074

ENTIRE

R&Y COROLLA: LIMB SHePE (CHAR 077)

01 16 mm or longer - oblong and parallel sided.
02 Less than 16 mm - oblong and paraliel sided.
03 Types 1 and 2.

14 Less than 14 mm - oblongsfelliptic,

BReaY COROLLA: LIME EFIDERMSL CELL
SHeyFPE (CHAR 078)

PREDOM. TYPE 5,

BUT ALSO TYPE 6

@

umg|
w g
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APPENDIX A continued

BRAaY COROLLsSs: LIME ORIENTASTI O (CHAR 0792

1 Patent.

02 O0ften rolled under, otherwise patent,

02 Reflexed {soon refisxeds,

04 Very <hort, equalling the length of the disc flerets (vertical).
03 Soon recurved,

DISC COROLLA: FLORET NUMBER (CHSR 030)

1 3-8 disc flarets,

2 10-30 disc florets

3 40-40 disc florefs.

9 70-?0 disc flarets,

3 More than 100 disc florets,

DISC COROLLA: FLORET LENGTH (CHaR 081)

1 4,0-4,7 mm

2 9,0-8,8 mm

3 ?,0-15,0 mm

4 17,0 mm or tonger
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DISC COROLLAS: COROLLA SHAPE (CHAF d8z°

DISC COROL L& s WAEReT T Obd comas 025
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DISC COROLLAS: COROLLA TRICHOMES
{CHAR 084

ABSENT ) ] )
USUALLY ABSENT,

0CC. TYPE § ]
USUALLY ABSENT,

0cC. TYPE &

USUALLY ABSENT @

0CC. TYPE 3

TYPE 10 OR

ABSENT [
0CC. TYPE 10

OR ABSENT

®
®

SCALE BARS = 1mm
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APPENDIX & continued

DISC COROLLA: RESINOUS (CHSR 035)

0! Resin ducts appear to follow the wenation pattern.

02 Recin ducts appear to foilow the venation pattern and one broad,
median resin duct traverses esach corolla lobe to the apex - from the
base of the campanulate porticn.

03 A short median resinous line down each corolla lobe - not traversing
much below the lobe sinuses.

04 Median orange resinous line descending each iobe, down to t
the corolla tube,

05 Usyally type | but sometimes type 2.

0&4 Median orange resinous line descending the inflated portion of the
corolla tube - from each lobe apex.

07 Median yellow resinous line descending each lobe, down ta fhe base of
the corolla tube.

base of

0]

DISC COROLLAS: LOBE aPE>X (CHAR 084

0! Quter surface of lobes raised and composed of a group of indistinctiy
verrucose celis.,

02 Outer and inner surface of Joke apices and marqins, fineiy and
densely verrucose,

03 &pex papillose, subanically verruccsa.

04 Outer zurtace of lobe noticeably raissd (swalien? and covered with
verruycae,

035 Outer surface of each Tobe apex distinctly swollen but without
yerrucae,

04 Duter surface of each lobe apex Fineiv and denselv verrucoss -
verrucae on the extreme apex noticeablr pointed,

07 Quter and inner surface of each lobe apsx very finely verrucose.

03 The lobe apices with ceveral muiticeliiular hairs - also finely and
densely varrucose,

07 Lobe apices =mocth (not verrucose); surface below apices densely
yerrycose,



APPEMDIX & continued

QUTER SURFACE

INNER SURFACE

PROFILE

12 Predominantly ifwoe
13 Lobe apices comoice

GYRNOECIUM {FE&SY2: STYLE-—mRM LERGTH

AR (DT
VEHSR G370

i G.49-1.8 mm
2 U3 mm oor tonger.
? Sbhzent (MNC walued,
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GYNOECIUM <(R&aYD) : STYLE-aRM APICES
{CHAR 088&)

e,
2,
N
\
/Y7102
2.
4§3} i,

B ”:ZZ?

GYNOECIUM <(RAYDY: STIGMATIC SURFalCE
{CHAR 089

01 Down the entire inner surface of each stvlie-arm, with a median clett
"cleft" confiquration,

GYNOECIUM (RAaY 2 : STYLE BaSE (CHAR 1200

wwg o




GYNOECIUM <(R&aY 2 : NECT&aRY (CHAR 0712

wwgsg'o

GYNOECIUM <RAY > : oUASRY VESTITURE
(CHAR 092)

01 Glabrous.

03 Finely and densely pubescent between the ribsi hairs all "duplex",

0d Densely covered with long white "duplex" hairs.

05 Higpidulous - "duplex" hairs.

06 Sparcely hispid between the ribs - "cuplex"” hairs.

07 Densely hispid between the ribs - "duplex” hairs,

08 Dencely hispid on the ribs - “"duplex" hairs,

09 Densely and minutely puberulous all over - "dupliex" hairs,

10 Sparcely hispid at the distal and proximal ends, otherwise glabrous -
"duplex" hairs,
White-hispid betweern the ribs - "duplex

12 Sparsely hispiduious - "duplax" hairs.

12 Moderately hispid Between the ribs - "duplex™ hairs.

14 Willous - "dupiex" hairs.

15 Yery cparcely hispidulous - "dupiex' hairs.

15 Densely puybescent - "dupisx" hairs,.

17 Thinly willous - "duplex" hairs.

18 Glabrous or very sparselv pispiduious - "duplex" hairs

1? Margins ciliate (hispid? and often ciliate on the “<ac
tineld as weil,

" hairs,



148

GYNOECIUM (<(RaY> : DOUVARY Wal L
CRYST&aLS (CHAR 093)

)

Wl

NOT SEEN
O ®
' TYPE 6 OR 3
@)
TYPE 6 OR 2
@

-
® ©

GYNOECIUM (DISCY : STYLE-—/ARM LENGTH

{CHAR 074)

1 0,5 mm or chorter
2 0,4-1,3 mm

2 1,6-2,5 mm

4 3,0-3,5 mm
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GYNOECIUM <DISCD = STYLE—ARM &PICES
(CHAR 093)

STIGMATIC SURFACE

Wy




GYNOECIUM (DISCY: STIGMATIC SURF&ACE
(CHAR 094)

1 Down the entire inner surface of each style-arm, with a median cleft:
"cleft" configuration,

CYNOECIUM <DISCY 3 STYLE BaSE (CHAR 097)

R
—

wuws'g

® @ ® ®

GYNOECIUM <(DISC> : NECTARY (CHAR 099




A&PPEMDIX A continued

GYNOECIUM (DISC> : OUAaRY VMESTITURE
(CHAR 09%)

01 Glabraus.,

02 Densely hirsute between the ribs - "duplex” hairs,

03 Glabrous - rarely minutely hispid between the ribs - "duplex" hairs.

04 Denszelv pubescent between the ribs - "duplex" hairs,

03 Finely and densely pubescent between the ribs - "duplex" hairs.

07 Finely and moderatelv hispid between the ribs - “duplex”" hairs,

02 Sparsely hispid between the ribs - "duplex” hairs.

09 Covered with long white hairs - "duplex" hairs.

10 Covered with long hairs - pilose - "duplex" hairs.

11 Densely hispid - "duplex" hairs,

12 Densely hispid between the ribs: each hair with an interpal patiern
of transverse striations - "duplex" hairs.

13 Moderately hispid all ouer - “duplex" hairs.

14 Hispidulous between the ribs {verv feint) - "duplex" hairs.

15 Densely hispid between the ribs - "duplex" hairs.

14 Densely pilose - "dunlex" hairs.

17 Sparsely hispidulous around the base, ctherwise glabrous - "dupiex®
hairs,

18 Moderately hispid between the ribs - Yduplex” hairs.

19 Densely hispid on the ribs - "duplex" hairs.

20 Densely and minutely puberulous all guer - "duplex” hairs.

21 Moderatelv hispid between the ribs; each hair with an internai
pattern of transverse striations - "dupiex" hairs,

22 Sparsely hispidulous - "duplex” hairs,

22 Twpes 12, 13 and 18 eccur.,

24 Tvnes 1, % and 18 occur,

23 Types S, 8 and 17 occur,

24 Moderately white-hispid between the ribs - "duplex” hairs.

27 Densely vwillous - "duplex" hairs.

28 Uery sparsely hispidulous - "duplex” hairs.

29 Densely pubescent - "duplex® hairs.

30 Thinty villous - "duplex" hairs,

31 Giabrous or verv sparszely hispidulous - "dupiex” hairs.

32 Densely hispid: hairs clavateschavate down the angies - "duplax®
hairs,

33 Margins ciliate (hispid), cften ciliate on the faces (maedian’ s well

- "dupliex" hairs.



GYNOECIUM <DISC)Y: OVARY Wall
CRYSTALS (CHAR 1000

|

>
>
)

wirg

unm oz
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o
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)
™

NOT _SEEN

NOT SEEN OR TYPE 6

wur gz

NOT SEEN OR TYPE 8

@ Y%

TYPES 2 & 8

®

NOT S%%Soé TYPE 2 i:__} [i:j:j <i::::>><:>

un gz
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I1sC CDRDLLF—\: DISTalL EFPIDERMAL CELL

SHaPE (CHAR 1010

VARIABLE BETWEEN

TYPES 2&3

PREDGM. TYPE 3,

BUT ALSC TYPE 6

®

TYPES 5

&7

VARTABLE BETWEEN

TYPES 2,8&9

D,

PREDOM. TYPE 2

BUT ALSO

D)

4

TYPE 9

uwlo

VARIABLE BETWEEN TYPES
3 &4

®

PREDOM. TYPE 2,
BUT ALSO TYPE &




DISC COROLLA: PROXIMASL
CELL SH&SPE (CHAR 102)

r

od

3

3
VARIABLE BETWEEN VARIABLE BETWEEN PREDOM. TYPE &,
TYPES S5, 6 & 8 TYPES 2,3 & S BUT ALSO TYPE 5§
TYPES 5 & 6 TYPES 5& 7 TYPES 2 & S5

@ ® @




CDISCY : aNTHER &PEX (CHWR 103

AaNDROECT UM

ANDROECIUM (DISC>» : anNTHER BatSE

APFEARANCE (CHAR 104)

T

wwg'g

® o

PREDOM. TYPE 2 PREDOM. TYPE &4
BUT ALSO TYPE &4 BUT ALSO TYPE 2

© O,
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APFPENDIX & continued

AaNDROECIUM DISC)Y : aNTHER LENGTH

(CHAR 103)

1 1,7 mm or less
2 1,8-2,2 mm

3 2,3-2,9 mm

4 3,0-4,0 mm

ENDOTHECIaL TISSUE: CELL SHaePFPE (CHAR 1048

01 Elongate.
02 Square (isodiametric) to slioghtly elongate.

ENDOTHECIAL TISSUE : CELL WaL L
CONFIGUREATI ON (CHAR [07)

06 Radial anticiinal configuration - marked peg-tike pattern, sometimes
with a median ‘T’ shaped process on each peg-tiKe projection - zee
Figs. 22a, 22b & 23.

10 Polaricsed endothacial thickening and 3 1ittle radial anticlinal
thickening on some cells - just a few peg-like projections.

U

FILASMENT COLLARS : LENMGTH (CH&R 102
1 0,2 mm aor jess

2 0,3-0,6 mm

3 0,7-0,9 mm

4 1,6-1,4 mm

3 1,4-2,2 mm

FILAMENT COLLARS: BAaSAlL WIDTH (CHER 109

i 0,1 mm ar less,
2 0,2-0,4 mm



FILAMENT COLLSRS: SHAPE (CHAR 110

RANGE OF CELL
SIZE AS IN
TYFE 4

PREDOM. TYPE 2 PREDOM. TYPE 1 PREDOM, TYPE 1

BUT ALSO TYPE 1 BUT ALSO TYPE 2 BUT ALSO

O © | ®

TYPE 3

L o)

CELLS
DISTINCT

FROM THOSE
OF FIL AMENT;
UNIFORM
SIZE & SHAPE

M A

O
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APPENDIX A centinued

CYPSELS <(RaY > : LEMNMGTH (CHAR 1110

b 0,8-1,1 mm

2 2,0-3,7 mm

3 4,0-5,0 mm

4 4,0 mm or longer.
? Absent (MNC value).

- e o oy - e e =8 Bt v > A 4 o 4 o e ey T S e S S e e o e e e S R

CYPSELS (RAYDY : SHSPE (CHAR 112)

0! Oblong and cylindrical {(fusiform}.

02 Stocky appearance and crlindrical.

03 Narrowly cylindric.

04 Oblong and cylindrical.

05 Narrowly turbinate.

04 Obovate, laterally compressed, margins winged.

CYPSELA (RaYY : RIEBBING (CHAR 113D

02 Hardly noticeably or absent.

03 Finely striate.

04 Ribbed (c. 5-10 ribs).

07 Closely ribbed.

Q% Ribbed, orange cil-filled striae betwsen the ribs.

10 Strongly S5-ribbed, the ribs noticeabiy raised (+- fiuted in T.3.2: an
orange resinous vein Iving in each trough between the ribs.

11 Not ribbed.

- — o —— D = - ———— S ——— T " T P A o = ——_ T e S o - T T ——

CYPSELA (BRaYr) : VESTITURE (CHAR 114)

01 Glabrous.

02 Finely and densely nubescent tverging on hispid) - “dupliex” hairs,

03 Finely and densely pubecscent bDetween the ribs - "duplex” hairs,

04 Covered with long white hairs - "duplex” hairs.

03 Sparsely hispid between the ribs - "dupiex” hairs,

04 Moderately hispid between the ribs - "duplex" hairs,

07 Densely hispid between the ribs - “dupiex" hairs,

08 Densely hispid on the ribs - "duplex” hairs,

09 Denselv and minutely puberulaous - "duplex” haire,

10 Moderately pubescent between the ribs - "dunlex" hairs.

11 Sparsely hispid arcund the the distal and proximal ends, otherwize
glabrous - "dupliex" hairs.

12 Sparsely hispidulous - “duplex” hairs,

Tvpes 5 and 5.

14 Tvpes 10 and 11,

13 Moderately white-hispid hetween the rihs: o, 179 of the diztal

and in
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two free and tapering apices; spiraily thickened - "duplex” hairs.
14 Densely white~hispid between the ribs; cells transversely striated -
"duplex" hairs,

17 Densely white-hispid between the ribs - "duplex" hairs.

18 Densely white-hispid between the ribs; cells mar be transversely
striated - "duplex" hairs.

19 Densely villous - "duplex" hairs.,

20 Very sparsely hispidulous -~ "duplex" hairs.

21 Densely pubescent - "duplex" hairs.

22 Yery sparsely hispidulous or glabrous - "duplex" hairs.

23 Usually type & but type 13 also found.

24 Ciliate (hispid) along the marqgins and sometimes on the faces
{median) as well - "duplex” hairs,

CYPSEL &S (RESY D e FERICEABRF CELLS —
SHaPE (CHAR 115)

01 Rectanqular {oblang?, not imbricate.

02 Square {isodiametric? on ribs, not imbricate.

03 Incubous imbrication.

04 Square and often tuberculate,.

05 Noticeazbly rectanguiar and imbricate {incubous)i distal =nd of each
cell otften tuberculate,

046 Incubous imbrication: the distal end of each cell sometimes
tuberculate,

07 Tvpes 3 and 4.

CYPSELeS (DISCY = LEMNGTH (CHAR 1140

CYPSELAS (DISCY : SHeYPE (CHYWR [17)

21 Oblong and cylindrical.

02 Fusiform and cvlindrical.,

N3 Fusiform and 3-cided.

04 Narrowly turbinate,

03 Cvlindric and S-angied.

04 Obovate, Taterally compressed, margins uinged,
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CYPSELSY (DISCY : RIEBBING (CHar 1132

01 About 14 very closely spaced ribs.

04 Hardly noticeable or absent.

07 Ribbed ic. 3-1C ribsy.

09 Finely striate,

11 Closely ribbed (11-14 ribsl.

12 Ribbed, orange oil-filled striae between the striae,
14 Strongly S-ribbed.

15 5-angled.

146 Not ribbed.

CYPSELA (DISCY : VESTITURE (CHAR [I¥

01 Glabrous.

02 Densely hirsute betwesn the ribs - "duplex" hairs.

03 Glabrous or rarely minutely hispid between the ribs - “duplex"
hairs,

04 Densely pubescent betws=en the ribs - "duplex” hairs.

05 Finely and densely hispid between the ribs - "duplex" hairs.

0& Finely and <sparsely hispid between the ribs - "dupiex" hairs,

7 Covered with long white hairs - "duplex™ hairs.

03 Densely white-hispid - "duplex” hairs.

09 Dencsely hispid between the ribs: hiairs transversely striated -
"dupiex" hairs,

10 Mcderately hispid all over - "duplex®” hairs,

11 Hispidulous between the ribs - "duplsx" hairs.

12 Long white hairs ipilose) between the ribs - "duplex” hair

13 Moderately hispid between the ribs; hairs transversely sir
"duplex” hairs,

14 Moderatelv hizpid between the piks - "duglex" hairse,

15 Sparsely hispiduloue arcund the base of the crpsela, ctherwise
glabrous - "duplex" nairs,

16 Densely hispid on the ribs - "duplex” hairsz.

17 Denseiy and minutely ouberulous all over - “duplex® hairs.

18 Glabrous or rarely minutely hispid between the ribs: hairs
tranpsversely striated - "duniex” hairs.

19 Densely pubesceni hispid between the ribs - "dupiez” hairs.

20 Yery sparsely hispid; hairs itransverselw siprizted - “duniex” hairs,

21 Sparsely hispidulous - "duplex" hairs.

22 Trpes 9, 11 and 19 occur - "dupiex" hairs.

23 Types 14 and 13 occur - "duplex" hairs,

24 Moderately white-hispid between the rihbs: apices free fop o, 174 of
the diztal length, spirally thickened and tapering - "duniex" hairs.

23 Densely white-hispid -between the ribz: hairs usuallv transversaly
striated - "duplex® hairs.

26 Densely white-hispid between the ribzs - "duplex” hairs,

27 Densely white-hispid between the ribs: hairs mav he transversely
striated - "dupiex" hairs,

28 Predominantly of tvpe 19, but tvpe 9 also occurs,
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29 Sparsely hispid - "duplex" hairs.

30 Densely villous - "duplex" hairs.

31 Very sparsely hispidulous - "dupiex" hairs.

32 Densely pubescent - "duplex" hairs.

33 Very sparselv hispidulous or qlabrous = "duplex" hairs.

34 Sparsely hispid between the ribs - "dupiex” hairs.

35 Densely hispid along the angles; hairs clavate/obovate - "duplex’
hairs.

34 Densely hispid between the ribs - "duplex" hairs,

37 Usually type 34, but sometimes type 24.

38 Type 13 or 24,

3% Ciliate thispid) along margins, often ciliate on faces (median) -
"duplex" hairs.

CYPSELAS <(DI1SC>: PERICARP CELLS -—
SHaePE (CHAR 1200

01 Rectangular, not imbricate.

04 Square (isodiametric) all over, not imbricate,

D3 Incubous imbrication of celis.

07 Slightly imbricate (incubous pattern?; distal =nd of cells often
tuberculate,

09 Yery noticeable incubous imbrication of cells.

10 Moticeably elongate and imbricate {(incubcus).

{1 Types § and 7 together.

13 Rectangular and imbricate 7incubous pattern); very noticeable pointed
tubercle on e2ach cell, pointing diztally.

14 Type !l or type 13,

PAaPPUS: UNIFORMADIMORPHI C (CHAR 121D

1 Unifarm,
2 Dimorphic - broad and narrow setae for both ray and disc flaret

PeaPPUS SETEE “RSY D @ LENGTH (CHar 122)

1 3,7 mm or less

2 4,0-46,9 mm

3 70 mm ar langer.
9 FAbsent (NC vaiuaed,

PaaPPUS (RexYy > : APPEA?QNCE (CHaR 1235

@1 Pappus hairs natice=sbly barhed:; barb densitv tncreasing toward
many internodes,
02 Papous hairs barbed: densely barbed near base: denszitv decreasing

S apex;
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towards apex; cell length increasing towards the apex.

Pappus hairs barbed; Broad hairs - not noticeably, uniform
distribution of barbs; Narrow hairs - very similtar to broad hairs,
but barbing petering out towards a feebie apeux.

Pappus hairs barbed; Broad hairs - not noticeabiy; barb distribution
decreasing towards apex; Marrcw hairs - very similar to broad hairs
but much narrower and fewer barbs at nodes.

Broad pappus hairs noticeabhiy barbed; Marrow pappus hairs not
noticeably barbed; fewer barbs at nodes.

Pappus hairs noticeably barbed; barb frequency decreasing towards the
apex.

Pappus hairs not noticeably barbed; barb frequency decreasing towards
the apex.

Broad and narrow pappus hairs noticeably barbed; Marrow pappus hairs
with lower barb frequency at nodes.

Predominantiy type 7 but type 1 also found.

APPUS SETSE (RaY>: DISTeal CELL

~

UMBER (CHAR 124

wo distal cells fapex?,
e distal cellis {apex).



PAPPUS SETAE <(RAYD : APEX (CHR 129

TYPES &4 & 6
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PAPPIUS SETSE (DISCY @ LENGTH (CHAR 126)
1 3,0-3,6 mm

2 4,0-4,5 mm

3 8,7-9,5 mm

4 10,0-14,0 mm

3 14,0-18,0 mm

PaPPUS SETSE (DISCY : APPEARASNCE

{CHAR 127)

01

02

03

04

D4

0z

03

09

10

12

13

14

PaPPLUS SETSE

Pappus hairs noticeably barbed: barb frequency decreasing towards the
apex: cells not very long tmany “internodes’),

Pappus hairs not noticeably barbedj barb frequency decreasing towards
the apex; cell length increasing towards the apex.

Pappus hairs not noticeably barbed; uniform frequency of
barbellation.

Pappus hairs noticeahly barbed; barb freaquency decreasing towards the
apex; cell length increasing towards apex.

Broad pappus hairs not noticeably barbed, barb frequency decreasing
towards apex;

Narrow pappus hairs very similar to broad hairs, but narrower and
fewer barbs at naodes.

Pagpus hairs noticeably barbed, with uniform frequency of
barbellation: bread and narrow hairsy barbs have a charactericstic
deltoid shape; narraw hairs similar to broad hairs but narrower Cuepry
copious, fine and siliy; exserted far beyond the involucre gf the
truiting capitulum?.

Broad and narrow hairs; noticeabiy barbed; barb frequency decreasing
towards apices (fine and silky, very copius, exserted well bevond the
involucre of the fruiting capitulum).

Broad and narrow pappus hairs; noticeably barbed; barb fregquency
decreasing towards apex; narrow hairs have fawer barbs at the node
Broad pappus hairs noticeably barbed; barb density
apexj Narrow pappus hairz not noticeably barbed and few
nodes.,

Tvpes & and ? occur.

Predominantly tvpe 2, but twpe ! alsoc oeccurs.
Noticeably Darbed near *the base, much le 3

decrea

1]
-
o
w
=4
o
u
o]

+

)

CE B2 3 STl CELL

NUMBER (CHAR 1287

wo distal cells {apsxy.
hree distal cells fapex),
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THE FOLLOWING ARE INADMISSIBLE

CHARACTERS

ALTITUDE RANGE (CHaR 0032

01 Near sea level to c, 2100 m,

02 Near sea leyel to c. 1200 m.

03 c. 1050 - S000 m above sea leyel,

04 c. 400 m above sea level f{rare species),.

05 c, 300 m - 1300 m above sea jevel.

04 c. 500 m - c. 1400 m tmore at the higher altitude).

07 c. 1400 m to c. 1330 m {(not well Knownl,

08 . 1200 - c. 2050 mabove sea ievel,

0%? Near sea levyel to c, 730 m.

10 c. 400 - 2500 m above sea level {in Natal),

11 c. 400 m - 3000 m above zea level,

12 In Natal c. 1350- 2200 m above sea lsvel.

13 Port Shepcstone district.

14 In MNatal, mainly between 1300 & 2750 m zbove sea Jevel, but has been
recarded as low as 400 m on Inanda Mt,

19 300 - 2500 m, thoughout Matal.

18 Not specified or as vet unkown,

17 Between c. 150 and 1030 m above sea level

18 Between 1000 and 2000 m above sea lguel,

19 In Natal between c, 1200 and 2130 m.

20 c. 740 - c. 2900 m {in Nataily,

21 Below 300 m abave sea lewel.

22 ¢, 400 - 3000 m but mostiy above (208 m.

23 In Natal - above 1200 m.

24 c. 14600 - 2300 m above sea level,

25 Coastal - at sea level Cuithin reach of sea sprav).

26 In Natal, from sea level to c. 1500 m.

27 In MNatal, between 1400 and 3000 m above sea level,

28 In Matal. between {400 and 2830 m abous szez leusl,

29 In Natal, below 700m above cma Jsusl

20 In Matzl, between 1200 and 1400 m abowe sea l=vel,

31 Up to c. 200 m above cea level,

32 Sea level to c, 1500 m.

34 In Natal, above c. 2300 m.

35 c. 1200 - {700 m above sea leyel,

€. 1850 - 2500 m ahove =zea level,

Up to 230 m above ses lsuel,

In Natal between 1450 and :350 m.

in Matal between 2300 and 3200 m.

no

(

~Jd O~

Q) LD )W
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In Natal between 450 and 2250 m, but commoner above 1200 m.
In Natal from c. 1300 to 2250 m, but commoner above 1300 m,
Predominantly between 1800 and 2250 m, but records from c. 1700 m and
c. 630 m.

In Natal, between 2500 and 3300 m.

In Natal, between 400 and 1700 m,

c. 1675 - 2440 m above sea level,

Around 286435 m,

In Natal, between 1040 and 2230 m.

Up to 550 m above sea level.

In Matal from near sea level! to c. 3000 m.

In natal from near sea level to c. 2300 m,

In Natal, between 1300 and 2800 m above sea level,

In Natal, between 1300 and 2200 m above sea level.

In Natal, not recorded above c. 800 m south of the Tugela, but up to
c. 1200 m in Zulaland and N. Natal.

c. 700 - c. 1700 m above sea level,

In Natal, up to c. 700 m above sea level.

c. 1500 - 2400 m above sea level.

In Natal, between c., 1800 and 1?00 m abcve sea Javel.

In Natal, from near sea level to c. 1700 m above sea level.

In Natzl, between 900 m and 3000 m above sea level,

Batween 2130 and 3170 m above sea l=vel,

DISTRIBUTTIOKN (CHAR 004

po!

002

In Port St. Johns through Natal to mountains of the E. Tvi. and
neighbouring Swaziland mountains.
Recorded only from Natal; relatively rare,

003 Ranges from S5.E. part of Transvaal highveld to Newcastle, Dundee,

Helpmekaar and Klipriver districts.

004 From Cape Feninsuia #astwards through the coastal districts, rare in

Matal {recorded only from Umtwalumil.,

005 From UmzimKuiu district in Tranckei on MNatal Border through Matal fo

04

IR

the Transvaal Drakensbera and neighbouring Swaziland and the
Zoutpansberg.

Wideltv distributed, from Madagascar and *the Mascarene Islands
through coastal Mocambique to Natal., the Transkei and eastern and
sguthern Cape about zs far west as the Unicndale district, {weed of
cultiv. in the Tvl.). Found throughout Natal,

Recorded from near Bizana in Pondocland and in ngarby MNgeli Mocuntain
and the Zuurbkerqg on the Cape Matal Baorder; then a great jump to
Qudeni forest in Zululand.

Polela district, Bulwer {Mawahaua Mountaini.

Port St. Johns in Transkei to Hlabisa district in Matal and inland
tc about 1400 mi alzo in Mbabane, Swaziland.

Recorded mainly from Matal (1200 - Z0S0 m) and neighbouring
mountaingus parts of the 0.F.S5. and Lesothac: alsac in the Rarberton
mountains, S.E. Tul,

From the Cape Peninsula esastwards through the Cape coastail districis
to the Transkei, Matal, the eastern Transvzal., Swaziland and



012

013

014

015
016

017

018

019

020

148

APPENDIX & continued

Mocambique.

From about Alexandria and Grahamstown in the E. Cape to Matal and
the Eastern Transvaal.

Ranges fron the Amatola Mountains through the eastern Cape, East
Griqualand, Transkei and Natal to the mountains of the eastern Tul,
and mearby Swaziland. Also in Lesotho,

Ranges from about Maltenc in the M.E. Cape to Lesotho, East
Grigualand and southerm Natal, where it has been recorded oniv from
Mawahqua mcuntain and Thomathu Pass, Bushman’s neck. in the
Underberg district.

Known only from the Port Shepstone district.

Ranges from the Cape Peninsula east to Humansdorp, Port Elizabeth
and Albany and Natal (Garden Castle Mature Reserve , Underberg).

In Natal: along the Drakensberg and its foothills but also recorded
on Inanda mountain.

Ranges from the sastern Cape, through the TranskKei, throughout
Natal, through the easte=rn transvaal and Swaziland.

Natal endemic; Known only from Newcastle, Yryheid, Mgotshe,
Klipriver and Dundee districts,

Krnown only from Pondoland {(that part ot the Transkei immediatelv
south of the Natal Border) and scuthern Natal in Port Shepstone,
Alfred, Ixopo and Umsinto districts,

021 Common in the coastal. area from East London to Ingwavumz disirict on
the Natal-Macambique border,

022 Known only from PMatal.

023 Mainly in the Transwaal highveld and eastarn highlands, jes:ends the
low Drakensherg into Matal {Yan Resnen ) then along the mountains to

a2z

D28

030

031

Utrecht and Faulpietersherg districts.
Mauntainous regions of the Transkei, East Grigualand, Matal parts of
the 0.F.3., Lesatho and the eastern Transwaal,

Ranges from Cathcart in the eastern Cape north-eastwards through the
Transkei and East Griqualand to Natal where it i3 widely
distributed; also recorded from around Harrismith in thes 0.F.S. and
Leribe in Lesotho.

In the Zulaland-Mocambigue cozztal plain (Ngave forest}.

Widely distributed from the highlands of Angola, Zambia and Zimbabwa
to the Transvaal highveid and mountainous areas, Swaziland. Natal,
Lesotho (3ani Top) the Q.F.3. arcgund Harrismith, the Transkei and
eastern Cape about as far sputh as Quesnstown and =

asT Lendon,

From about Belfast in the S. Eastern Transuvaal and around Harrizmith
in the 0.F.5. through Matal and east Grigualand to ths amatol.
Mauntains in the eastern Cape; also in Lesotho (Gachaz nsi,

Mokhotlong, Oxbow?.

Ranges along the MNatal-Cape Drakensberg from about the Cathkin area
to Naudes MeK betwsen Macliear and Phoﬂ-d, through the mountains of
East Griqualand and ths Transkzi to the Amato ’a‘maunt:!“g.

Along the seashore from Madzgascar and Mocamusau ac fAr SOUth as
Humansdorp

Ranges from about Part St, Johns through Matal to the mountains o

the Eastern Transvaal and Swaziland as far north as *he zoutna
talso in Mocambigue, both on the coastal pilain and the Lebombo
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mountains).

Found on the mountains of the E. and N.E. Cape from about Lady Grey
and Queenstown through East Grigqualand, Lesotho and neighbouring
parts of the 0.F.S. to Wakkerstroom on the Transvaal-Natal border,
and in the more elevated parts of Natal (between 1400 and 3000 m
above sea level).

Widespread in the Cape {except the 3.W. region), Botswana, the
0.F.S. and the Transvaal highveid, Natal {c. 1400-2850 m); aiso in
South West Africa.

Found in the eastern parts of the Transkei and just enters Natal
across its scuthern border - Weza, Zuurberg, Harding district.
Confinad to the =astern and north eastern Cape, East Griqualand and
the hinterland of the Transkei - just reaches Natal - once recorded,
100 m from the Transkei border.

Ranges from Uniondale district (3323 CA), eastwards through the
coastal districts to Natal about as far north as Mapumulo.
Widespread, from the Cape Peninsula and S.W. Cape north-east and
east to Graaf Reinet and Albany districts thence along the mountains
{hut not recorded from the Amatolas) to Lesotho, the high parts of
the 0.F.5., and MNatal.

Ranges from Lions River, Impendhie, Polela, Underberg, Ixopo and
Alfred districts in southern Natal through neighbouring East
Griqualand and the Transkei as far south as Engcobo mountain.

On the high Drakensberg from MNaudes Mek, between Maclear and Rhodes,
to the Cathedral Feak area, and on Mgeli mountain,

Along the Natal coast from Mgoye forest near Ezhowe to the Umsikaba
river in Pondoland f{about 50 kKm zouth of the Natzal border?.
Widespread in the eastern pert of the 0.F.5. faboye 1300 m! and
Lesotho, the Transvazl highveld and the eastern Transvaal highiands,
also in Morthern Matal and recorded az far szouth as the Estcourt
district.

Ranges fron S.W.A. and the northern Cape to the 0.F.5. and the
Transyaal highveld tbordering into Morthern MNatal, Newcastie,
Utrecht districts).,

Victoria West, Cradock and Grahamstown through the Cape mountains to
about Kokstad in East Grigualand, Lesotho, the 0.F.S. and Heidelberg
on the Transvaal highveld {not recorded from Natal but accurs in ;
clasely neighbouring territory),

From the mountains west and north of Somerset East iBruintjesshooqte
and the Great Winterberg) across thes mountains to the Cape
Drakensberg near Barkly East and the mountains of Zast Griaualand,
and so along the high Drakensberg on the Cape-bLeasotha-matal border
and on the Lesotho mountains.

Ranges from Estcourt and Berguille districts in Natal and the nearbw
Witzieshoek area of the 0.F.S. to the zastern highlands of the .
Transvaal as far north as lWoodbush. )

Recorded from Underberg, Lions River and Estcourt districts in Natal
and Forbes Reef in Swaziland,

Ranges from about Grahamstown through the eastern Cape and Transked
to Matal, the Transvasl and the 0.F.5. (RBethiehem district).

» Transvaal highveld, Drakensberg foothills and MNatal midiands to
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Swaziland

Recorded from the Katberg in the Amatola mountains, eastern Cape,
and nearby Cathcart, then TabankKula Mt. and Mt. Currie just south of
the Natal border, relatively widespread in Matal {commonest above
1500 m along the Drakensberg abd its outliers as far north as Yan
Reenen) (typical plant only recorded from the Natal Drakensberqg
between Bushmans’ Nek and MNgeli Mt, in the south of Cathedral Peak
in the North,

Small area in MNatal Drakensberg, from Giant’s Castle to Mount aux
Sources; also recorded outside Kokstad and from Baziva, Engcobo
district.

Widespread from Humansdorp in the southern Cape through the eastern
and north eastern Cape, Transkei, Natal Swaziland, Transvaal
highveld and eastern highlands to the highlands of Zimbabwe, Malawi,
Tanzania, also in Botswana, Angola and the Lebombo Mountains in
Mocambique. Widespread in Natal.,

Ranges from the Wittenberg and the Cape Drakensberg about Barkly
East and nearby Baziva Mountains aiong the high Drakensberg to the
Oxbow area in Lesotho.

Ranges from Katberg, the Amatolas and the mountains about
Kingwilliamstown in the easterm Cape through the Transkei and East
Grigualand to Natal and the highlands of the eastern Transwaal about
as far north as Woodbush.

On the high Drakensberg, southern Drakensberg to Giants Castle,
Known onty from Sani Pass {at the summit).

Ranges from about the Amatola Mts. through the Transkei to Natal and
as lJakierstroom district on the MNatal-Transwaal border.

Ranges from ditenhage eastwards along the cocast and inland around
Grahamstown and the @mataola Mts. thence through the Tramskei to
Matal as far as Inanda and Mappumula disiricts,

Fanging from the Sneeuwberg near Graaf Reinet and Boschberg near
Scmerszet East, through the eastern and north-eastern Cape, East
Grigualand, the Transkei and Natal, to the Transvaal highveld abd
gastern highlands, the =astern highiands of Zimbabwe, Malawi and
neighbouring Tanzania.

Ranging from Humansdorp in the southern Cape through the £. Cape
Transkei and E. Sriqualand to the nighiands of the E. Tran 1 a
the Magaliesberq, the E, highlands of Zimbabwe and in the Mts. of
Malawi and Mbeya district in Tarzania.

Recorded from the Uniondale district in the S.Cape and Grahamstown
further east, then the higher parts of Natal anc mountainous parts
of the 0.F.3. and Lesotho, then the Blaauwberqg in the M.,
Transwaal,

From Humansdorp, Uitenhage and Grahamstown, north east to Queensztown
and the amatoclas, then a gap to Insizwa Mt., Kokstad znd nearbv
Mgeli Mt, on the Cape-Matal border, then along the Drakensberg to
the Transvaal highveid., the 0.F.5, arcund Harrismith, Beihiehem and
Frankfurt and Lesothao.

Along the Matal Drakensberg betwsen Giant“s Castle Game Rezerve and
Underberg district,

East London through the more coastal districts to Matal, Swaziland
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and Piet Retief district in the Transvaal.

Northern Natal and Zuiuland.

Along the Drakensberg and its outliers from about Ramatseiiso’s Bate
north of Matatiele in East Grigqualand, Tabankulu Mt. in the Transkel
and nearby Ngeli Mt. on the Cape-Matal border, to the low
Drakensberg in Utrecht district, then to the Witwatersrand,
Magaliesberg, the highlands of the E. Transvaal and Swaziland.

From about Barkly Pass in the E. Cape and Kokstad in E. Griqualand
through Natal to the E. Highlands of the Transwaal {(and Swaziland)
about as far north as Graskop, also in the E. Highlands of the
0.F.5. and neighbouring parts of Lesotho.

Ranges from about East London through the estern parts of the
Transkei to Natal, the E. highlands of the Transvaal and
neighbouring Swaziland, the Zoutpansberg and Blaauwberg, the central
and E. highlands of Zimbabwe , and the Shire highlands in Malawi.
Also in Mocambigue and Angnla {(Huillal,

Ranges from about Uitenhage through the eastern Cape, Transkei and
East Griqualand to MNatal, where it is found as far north as
Bergville, Klip River and New Hanover disfricts.

From about Keiskammahcek and Komgha in the eastern Cape through the
more coastal districts to the Lebombo Mts. in Zululand. Also
recorded from Mbabane, Hlatikulu and Manzini in Swaziland, and
Duiwels Kloof, N. Transvaal.

Ranges from about Komgha and Queenstown in the eastern Cape to MNatal
and the eastern highlands of the Transvaal.

Ranges from Baziva near Engcobo in the central Transkei to Natal,
Swaziland and the highlands of the eacstern Transvaal.

Known only from the Natal Drakensherq, from Tugela gorge {Berguiile
district) to Bushman’s NekK near Matal‘s southern border.

Recorded only from MNatal, from the Lebombo Mts.,, near Jozini to the
Umtamvuma river on the Natal-Transkei border.

From Zimbabwe and Mocambigue through the Transvaal lowveld, as far
west as the Blaauwberg in ths porth and Brits and Yentersdoro in the
south, and the Swaziland lowveld to Ingwavuma, Ubombo, Ngotzhe and
Hlabisa districts in MNatal.

From the Tugela vallewv below Kranskop through the dry thorn scrub
areas to the Transvaal and Swaziland Towveld as far north as the
Zoutpansberg. aAlsc in Mocambique,

Widespread buf not very commen, from Angola and the =a
highlands of Zimbabwe to the Transvaa! lowveld and the Lg
thence entering Matal, where its found as far zcuth as Um
Durban.

Ranges frcm about the Zuurberg and Uitenhage in the E. Caps, through
the Transke! and Natal to Bwazilard and Mocambique, | 5
Ranges from Pietermaritzburg through the Umgeni and Tugela vallavs
to Hluhluwe and Ndumu, on to Lourence Marques district‘fn Macambigue
and thraough the Transvaal and Swaziland lTowveid. Alszo recorded from
the Kaokoveid {c. 149 g, 18% 30° 5) in S.W.&.

Widespread, +rom the Cape Feninsula through the =zcuthern and 2astern
Cape to Matal as far north as Nkandla, MNhlazasthe M*, and the
giggarsherg north of Ladvemith., &lso recorded from Mohaleshaoek in

=T
=

ll;l

rn
bombo Mts.
laas near
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Lesotho.

Widespread from about Swellendam in the S.W. Cape through the
southern and eastern Cape and Transkei to Natal, the eastern
Transvaa! and Zoutpansberg Swaziland, Mocambique, the eastern
highlands of Zimbabwe and the Shire highlands in Maiawi.

Ranges from about Keiskammahoek and Kingwilliamstowm in the E. Canpe,
through the Transkei to Natal, the E. Transvaal, Swaziland and the
eastern highlands of Zimbabwe.

Ranges from about Bathurst and Port Alfred in the E. Cape through
the coastal districts to Delagoa Bay in Mocambique and to the E.
highlands of the Transvaal, the Zoutpansberg and Swaziland. Alsa
recorded from Salisbury {Harare) district in Zimbabwe and from
Madagascar.

Ranges from the E. hichlands of Zimbabwe through the Zoutpansberg
and the mountains of the £. Transvaal to Matal, the Transkei and the
E. Cape as far south as the @matola Mts. and the Pirie.

Ranges from Laingsburg division in the southern Cape east through
the Mts. of the Karoo to the Snueewberg north of Graaf Reinet and
the Amatola Mts., near Kingwilliamstown, then north-east to Zast
Griqualand, the Q0.F.S., Natal and the Transvaal highveld and eastern
highlands. Also in Lesotho.

From the Sneeuwberg north of Graaf Reinet and the Mts. around
Somerset East north-east along the mountains to Lesotho and
neighbouring parts of the 0.F.5., and East Griqualand; seemingly rare
in Natal -~ recorded only at the foot of Mont aux Sources and on the
farm "MNaauwhoak", Utrecht district.

On the high Drakensbero from about Naude‘s Nek, north of Maclear in
East Griqualand, to Mont aux sources and the high Lesotho Mts, Also
on Maeli Mt., & Drakensberg outlier on the Cape-Natal border,

7 Widespread from Saldanha Bay through the Karoo and dry parts of the

southern and eastern Cape to the 0.F.S. and the Western Transwvazal.
Also recorded from Quthing in Lesotho (records for MNatal, Muden
Yalley and near Grewtown?,

Through the Transvaal and Swaziland lowveld and along the Lebombo
Mts. into northern Zuiuland, where it gets as far south as the
heights above Mkuze village.

Cape (heterochromous noen-vellow fpurpledd,

curope and the United Kingdom.

u.s.a.

2 Middle East, Morth Arfica, Eastern ESurone.

Madagascar.
fustralia,
Tropical africa,

4 Asia

North West &frica {Canarv Is.)
Southern Natal Drakensberg
Cape Peninsula )
South America - Argentina
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HASBITATS (CHSR 007)
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Grassland {openJ.

Grassland, often among rock outcrops or in the crevicies of rock
sheets.

Mainly along stramsides and similar moist structures.
Forest-margin scrub or damp marshy hol lows/streambanks.

Gardens, fields roadsides and generally in waste places.

Along streamsides and on damp banks in forest.

Rank growth on forest margins and along streams.

Grassland, particularly among rock outcrops on hillsiopes
(socially.

Rocky, grassy mountain slopes (socially).

Favours damp situationsy in the S.W. Cape, found in sheltered
mountain Kloofs, further east and north, in damp grassland, often
marshy depressions.

Open grassiand, and at Taw altitudes may be found in marchy
depressions and damp grassland {i.e., similar to §. speciosus).
Sandy soil or rubble or among rock outcrops, in East Grigualand;
sometimes established as a weed on roadsides.,

Grassland, often near forest margins,

RanK growth on forest margins.

Short stony grassland (social).

Grassland, usualiy in damp or even wet places.

Marshy depressions in grassland {Zululand-Mocambigue coastal plai
or, at Mgoye forest (E, of Eshowe)d in marshy places on the greatl
granite domes,

Marshy streamsidec, in marshes or in seasonaily wateriogged
grassland.

Damp grassy hollows and gullisgs on the mountain slopes.

Sand within reach of salt spray of the sea,

Forest marginz, but is a successtul weed along roadsides and in gl
tields and felled plantations.

In Natal - among rock ocuicrops on steep, moist, grassy mountain
slopes and along rocky water courses = offen becomes a weed aicnhg
roadesides ar firebreaks ar in frampled or otherwise disturbed area
Favours forest margins.

A weed of bare open places such as pathsides and roadsides ‘thrcough
grassiand.

Along roadsides and in disturbed grassiand,

Grows on rubble siopes., in the crevices gf cliffs or under the
shelter of outcroozping rocks,

Gracssland, often steep siones and adizacent to forest oafcnes,

Damp or marshy montane grascsiand or along streamsides

Grows socially in poor grassland ancd among rocks, often Decoming
weed along roadsides,

Favours river banks but also roadsidec and cultivated lande,

Grows socially in poor etony 2071, readily becoming a roadside wee
Grows socially on rocky gr v mnuntain zlopes -

a
Grows in open grassland, oft
Marshy places,
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APPENDIX A continued

Grows socially in open grassland, often on poor stony soils.

Grows cocially on damp grassy mountain slopes or on soil hummocks in
marshes,

Grows socially on grassy streamsides or in moist grassy gullies down
the Mountain slopes.

Grows on steep damp mountain siopes, either grass or scree, cften in
large colanies.

Grows in marshy ground or on soil hummocks in marshes, sometimes in
running water.

Montane turf - rich and black, foot of cave sandstone cliffs (3ani
Pass).

Grassiand, growing socially,

Grassland, growing gregariously.

Rocky outcrops or on the margins of scrubby growth.

Grassland, often on steep siopes and among rock outcraps.

Growing among boulders on the adges of rocky streambeds, or on
boulder beds in streams, sometimes submerqed by floodwater.

Growing in grassland or open woodland, often on poor or disturbed
sgils.

Grassland or open woodland,

Forest margin scrub.

Rocky watercourses and in shrub communities on mountain slopes.
Scrubby growth on ciiff-edges, particuiarly above river gorges, and
on the big granite outcrops in the Port Sheostone disfrict,

Rather dry sandv areas among rock cutcrope or clambering over irees
and bushes in sand-dune forest,

Dry thorn scrub and sandveld woodland.

Hot, dr¥ river valley woondland and scrub., grawing mainly cn rocky
ledges of cliffs and steep rocky slopes, sometimes lightiy shaded cr
growing on the floor of the Taonoaland sand-dune forests {and nearby
fMaputo in Mocambigue?,

Clambering on the margins of coasi forect and penetrating iniand up
the dry valleys (where is may smother small trees),

Forest margins and in +opests,

Forest margins or in scrub or woodiands often in rather drv
situations.

Forests,

Grows in rocky streambeds and aiong streambanks, rooted in rock
crevices, the stems sometimes traiiing in shallow water, or in damn
hollows or over rocks oozing water {-often forming dense mats).
tCascades down) Cliff faces or sprawle over rock sheets,

Clif+ faces or sprawled acver roci shests or in the crevices of raock
sheets.

Favours drv scrub country, bars stonr ground {forming matz:.

Poor stony or sandy soiis, often becomming z weed along road verages.
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FLOWERIMNG TIME (CHAR 130)

w

01 August to February, mainly in Jzanu
02 March.
{3 November to January.
04 October.
0S5 Predominantly March and =pril, but also as early as December.
06 In any month.
07 Mainly in December and January.
D8 January.
D% Mainly August to December, but fiocwers can be found in any month,
10 January to April, but mainly in March.
11 Mainiy from July to January, but can be found in any month,
12 Mainly from September to December, but can be found in any month
{often after burning in Spring’.
13 Between November and February.
14 October focc. Movember) - littie Known.
15 December to February.
{4 Mainly between Auqust and December,
17 Between Auqust and October.
18 October to December.
19 September to December.
20 Movember to March,
21 October to January.
22 Movember and December ¢{predom.).
23 Mainly from October to February, hut can be found in Flower in anw
month.
In any month, but mainly in Seotember and Actober.
Mainly in Zeptember and October,
February to &prii,
Movember tg Februarvy,
Dacembsr to March.
Betwezn August and November.
September to MNovsmber.,
December to April.
Mainlxy in January and February.
Mainly in December and January.
Mainiy in December,
Mainly between August and November.
Between August and April.
Septmber to Januarv.
March and april,
September to March.
March to May,
May to December,
Mainly in June and Juiv.
August to September.
January to August,
43 April to Julw,
45 December to July.
7 April to June.
43 Mainly april and Mav.
3% July and August,
20 January to april.
I February and March.
2 Aoril and Mav,

b
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AFPFPENDIX B

[MASTER DaTAa MATRIXI

The numerical values in this matrix correspond to the relevant character

states of the character concerned.

See Appendix A for a description of the character statec for all the
characters inyestigated
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