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. similarity matrix

Table (1) selective characters to draw polygonal figures for species of genus Trifolium

12 111|109 |87 |6|5] 4 |3|2]|1 Species <
g3 |11j1|1(1}1]1|2|1]1 T. pratens 1
6 (3|2 |2|2|1(1|1]2 |2|2]|1 T.arvense | 2
6 |2 2111|113 |2|3]|1 T. dasyurum 3
113|222 (1}1]1] 1 2|4]1 T. purpureum 4
1 (3|1 |1|2|1|1|1| 4 |2|3]|1 T. stellatum var. Stellatum | 5
1 (3111|2111} 4 |23]|1 T. stellatum var. adpressum 6
1 13|3|2|2|4 1|24 |2|3]|1 T. echinatum 7
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S|13 (122|111 2 |2|4]|1 T. alexandrinum | 8
112122 |2|1]1,5|2]|1]|1 T. leucanthum | 9
1 /3|1 (221225 (3|31 T. lappaceum | 10
1 /1,121 }3|1|1]6 |3|5|1 T. hirtum | 11
2 113|123 |11 7 3|51 T. cherleri | 12
1117112211125 2|21 T.scabrum | 13
4 131412212328 3|51 T. spumosum | 14
11231222 (1|1} 2 |3 3|1 T. pilulare | 15
3 (3|1 }3|]211j1|1|7 |3|6]|1 T. subterraneum | 16
4 13| 1}12|3|1]1|2|9 |2|5]|1 T. resupinatumvar. 1 | 17
512 1(2|3|]1|1|2| 8 |2|5]|1 T. resupinatum var. 2 | 18
4 13|1}2|3|1]1]2110|2|5]|1 T. tomentosum var.tomantosum | 19
513|413 |113|210(2(3|1 T. tomentosum var. glabrescens | 20
4 1314122143 |2|3|2|1]2 T. fragiferum | 21
5(13|5(3|2|1(3|2| 6 |3|[3]|2 T. physodes | 22
7 1342|1243 |1| 9 |2|3]2 T. hybridum | 23
6 | 3|1 |3[3|1(3|]2|5 |2|5]|1 T. nigrescns var. Petrisavii | 24
714111224 |3|1|5|2|5]|2 T.repens | 25
6 |21 (3|3|1]1|2|11|1|5]1 T. campestre | 26
8 3|1 |2|2|1(4]2] 8 |1|5]1 T. grandiflorum | 27
9 |3 (512|111 |2|2 |2|1]|2 T. ochroleucon | 28

polygonal saaxiall JISEY) an y & Aadiall daldll Claiall Jualds cuw (1) s> Gale

Characters Details | Code
1 Duration Annual 1
Perennial 2
2 Inflorescence shape Globose 1
Ovoid 2
Spherical 3
Conical 4
Oblate 5
Few flowers 6
3 Number of tube 5 1
longitudinal veins in 10 2
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calyx

20

Corolla color

Rose purple

Creamy

Rose

Creamy flushed with rose
White to pink

Crimson

White

Blush — mauve

Pink

Pink to mauve

Yellow to brown

© 00 N O O B WN P W

N
= O

Synstemony
type (Androecium)

Monodelyphous (10)
Diadelyphous (9 + 1)

Ovary shape

Ovoid
Triangular
Oblong ovoid
Globoid

Seed shape

Ovoid
Spherical
Broadly ovoid
Cordate

Polar view of pollen grain shape

Circular triangular — circular

Triangular

Equatorial view of pollen grain

shape

Prolate spheroidal
Subprolate
Prolate

10

Leaflet venation types

Craspedodromous
Eucamptodromous
Cladodromous
Semicrapedodromous

Reitculodromous

g B~ W N P WO DN P WODN P & ODN P P 0O0ODN P DO P
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11 Number of chramosomes (2n) 10 1
14 2

16 3

32 4

12 Flowering and fruiting period April — June 1
March — May 2

March — April 3

March — June 4

April — May 5

April — July 6

7

8

9

May — September
June — August

July
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1
2
3
4

7
8
9

10

11

12

13

14

15

16

Species

T. pratens

T. arvense

T. dasyurum

T. purpureum

stellatum  var.

T.

Stellatum

stellatum  var.

T.

adpressum

T. echinatum

T. alexandrinum

T. leucanthum

T. lappaceum

T. hirtum

T. cherleri

T. scabrum

T. spumosum

T. pilulare

T. subterraneum

1

1

1

1

3

4

1

1

3|5

1

1

4

41313

~N| O O B W N -

3154

1

)

4

3

4

4

4

10

4

11

1

12

313|3
41313
314 |4

31413

5143

13

1
1
1

1

1

1

14

2
2
2

1

2

15

16

2|4

214 ,13]2]°2

17

1

1

18

1

1

19

20

21

22

10
11
12

13

23

15
13
16

13

24

25

26

27

28

29

30
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3 212612 13| 9 (1(2(1(2|2(1(2|2|5|7 (4|11 | 7 |6|1|1|3|1|4]|1]| T resupinatumvar.1l| 17

3|1(4|1|2|5|6|12| 6 |8 |1|1|1(1|2(1(2|2|5|7|3|11|6 |5|1|1|3|2|6]|1]| Tresupinatumvar.2| 18

3|1(2|1/2|5|6|12|13|10(2|2|1(2}|21(2|2|5|6|513] 8 |5|1|1|1|1|3|1|T tomentosum var. | 19
tomantosum

3|3(2|12|5|6|12|13|10(2|2|1(212|2|1(2|2|3|6|4|10| 6 |5|1]1|3|1|6/|1|T tomentosum var. | 20
glabrescens

3|13(4(12|5}27 (133 }|1}2(1|1}2}1,2|3|1(1|1}| 8 |10|5|3|1|3|4|1]|2 T. fragiferum | 21

33|41 (2|2|7|7 |6 |6 |2|2|2|1(3|1|2(2|3|6|6| 8|9 |5(1|1|2|2|1]|2 T. physodes | 22

6

1{3/1(1|1|5|6|214| 6|9 |(1|4|2|12|2|1|2]|2|3|6|4| 8|9 |5|1|1]|2|1]|1]2 T. hybridum | 23

1/3|4|1]2|6|6]16 (11| 5 |3|1|1|1|2|1|2|2|5|6|4] 7 8 |5|3|1|2|2|1|1|T. onigrescns var. | 24
Petrisavii

1{3/4|1|1|5|7|16 12| 5 |(3|2|2|1|2|1|2|3|5(|8|4|6 [12|5/3|1|1|5]|3]|2 T.repens | 25

111222761 1311|152 |2(13|2|2|5|2|6|7 10|11 2|1]1|3]|1 T. campestre | 26

1|4/42|2|7|6|17 14| 8 (1|2|2|2|1|3|2|2|5(5|1| 7 |6 |1|1]2|1|1]1]|1 T. grandiflorum | 27

1{1/3]1|1,3 3|14 2 111|121 111277 |18|7|5|2|2|1|7]2 T. ochroleucon | 28
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(2) Jsa> o

1
2
3
4

7
8
9

10

11

12

13

14

15

Species

T. pratens

T. arvense

T. dasyurum

T. purpureum

stellatum  var.

T.

Stellatum

stellatum  var.

T.

adpressum

T. echinatum

T. alexandrinum

T. leucanthum

T. lappaceum

T. hirtum

T. cherleri

T. scabrum

T. spumosum

T. pilulare

1

1

4

3

32

33

313

34

1

35

2

36

37

38

39

40

1

1
1

41

1
1

2

2

1

1

42

1

4

43

2 | 4

4

44

1

415412

41313

2133
3133

2

3123

45

1

1
1

1
1

2

46

1

1123|123

1
1

112|142

1
1

13

1

47

2
1
1

2

1
1

3
2

48

1

1

3
1

49

2
1

50

51

313

52

1
2

53

1

54

55

56

57

3

58

3

413|324

59

10

1

60

5
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Characters

Details

Code number

1 Duration

Annual

Perennial

[

2 Stem color

Brown

White

Yellowish green
Green

Dark brown
Greenish yellow
Whitish dark brown
Bright green

3 Stem kind

Erect
Ascending
Decumbent
Procumbent

Creeping

g A W N P 00 N OO O B W DN PN

4 Stem shape

Cylindrical
Ovate

Quadrangular

5 Stem indumentum

Glabrous
Pubescent
Velutious

Villous

Lanat

6 Stipules shape

Ovate

Oblong

Oblong ovate
Narrowly oblong
Obovate

7 Stipules indumentum

Long patent
Short densely

N R O B WO DN OB WD RN

http://www.uokufa.edu.ig/journals/index.php/ajb/index /
http://iasj.net/iasj?func=issues&jld=129&uilLanguage=en
E.mail: biomgzn.sci@uokufa.edu.iq
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Medium densely
Long densely
Glabrous
Medium patent

Short patent

8 Leaflet blade shape Narrowly obovate to elliptic
Oblanceolate

Very narrowly elliptic
Obovate — cuneate
Narrowly elliptic
Narrowly obovate
Obovate

Broadly obovate — cuneate

© 0O N oo o A WODN PN OO OB~ W

Brodly obovate

[EEN
o

Obovate to brodly elliptic

[N
[EEY

Very broadly obovate obcordate

[EEN
N

Obovate to obovate — cuneate

[HEN
w

Narrowly oblong — ellipitic

9 Leaflet apex shape Rounded to obtuse
Apiculate to mucronate
Mucronate to acuminate
Retus

Obtuse to acute
Rounded to truncate
Truncate to retuse

Rounded to retuse

© 00 N o O A W N e

Obcordate to emarginated
Rounded
Acute

S T
N B O

Rounded to obtuse

[EEY
w

Truncate

[EY

10 Leaflets base shape Broadly cuneate to obtuse
Acute

N

http://www.uokufa.edu.ig/journals/index.php/ajb/index /
http://iasj.net/iasj?func=issues&jld=129&uilLanguage=en
E.mail: biomgzn.sci@uokufa.edu.iq
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Narrowly cuneate
Broadly cuneate
Attenyuate
Obtuse

Truncate to obtuse

11 | Leaflets margin shape Minutely denticulate
Sinuate
Entire
Dentate
Crenate
Denticulate
Serrulate

Serrate

12 Inflorescence shape Globose
Ovoid
Spherical
Cnical
Oblate

Few flowers

13 | Inflorescence location Terminal
in plant Terminal and axillary

Axillary

14 Inflorescence kind Head (capitulum)

Simple spike

W N R W N RO o WD RO N O WN RPN OO 00BN W

Head with two types of flowers many
sterile and (1-2) fertile per head
Head with two types of flowers many

sterile and (2-4) fertile per head 4

15 Calyx teeth shape Subulate 1
Linear — subulate 2

Linear 3

Lanceolate 4

1

16 | Number of tube 5

http://www.uokufa.edu.ig/journals/index.php/ajb/index /
http://iasj.net/iasj?func=issues&jld=129&uilLanguage=en
E.mail: biomgzn.sci@uokufa.edu.iq
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longitudinal viens in 10 2
calys 20 3
17 | Trichomes in calyx Present 1
tube Abscent 2
18 | Trichomes in calyx Present 1
teeth Abscent 2
19 | Shape of trichomes Abscent 1
(glandular Clavatye 2
multicellular) Conical 3
Clavate — brown uniseriate 4
Flask shaped(brown bicellular) 5
20 | Shape of non Protuberance 1
glandular unicellular Non protuberance 2
trichomes in calyx Abscent 3
parts
21 Corolla color Rose purple 1
Creamy 2
Rose 3
Creamy flushed with rose 4
White to pink 5
Crimson 6
White 7
Blush — mauve 8
Pink 9
Pink to mauve 10
Yellow to brown 11
22 | Shape of corolla parts Subastate , rounded apex 1
(standard) and apex Elliptic , retuse apex 2
Lingulate , subacute apex 3
Lingulate , erose — obtus apex 4
Lingulate , truncate apex 5
Lingulate , retuse apex 6
Oblong , rounded apex 7

http://www.uokufa.edu.ig/journals/index.php/ajb/index /
http://iasj.net/iasj?func=issues&jld=129&uilLanguage=en

E.mail: biomgzn.sci@uokufa.edu.iq
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Oblong , denticulate apex 8

Linear , subacute apex 9

Rhomboid — ovate , truncate apex 10

Deltoid — lanceolate , obtuse apex 11

Cuneal — oblong , notched apex 12

Cineat — oblong , retuse apex 13

Elliptic — ovate , rounded apex 14

Cineat — obovate , rounded apex 15

Oblong , retuse apex 16

Obovate — spathulate , rounded apex 17

23 | Shape of corolla parts Oblong — rounded apex 1
(wing) and apex Ovate , rounded apex 2
Linear , subcute apex 3

Sinuate — ligulate , acute apex 4

Oblong , erose — obtuse apex 5

Oblong , obtuse apex 6

Ligulate , rounded apex 7

Oblong , subacute apex 8

Elliptic , acute apex 9

Linear , acute apex 10

Sinuate — oblong , rounded apex 11

Sinuate — ovate , rounded apex 12

Sinuate — oblong , obtuse apex 13

Obovate , rounded apex 14

Sinuate — elliptic , acute apex 15

Sinuate — lanceolate , acute apex 16

24 | Shape of corolla parts Sinuate — oblong , subacute apex 1
(keel) and apex Oblong , obtuse apex 2
Oblong , subacute apex 3

Obovate , subacute apex 4

Oblong , rostrate apex 5

Oblong , apiculate apex 6

Oblong , acuminate apex 7

http://www.uokufa.edu.ig/journals/index.php/ajb/index /
http://iasj.net/iasj?func=issues&jld=129&uilLanguage=en
E.mail: biomgzn.sci@uokufa.edu.iq
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Obovate , apiculate apex
25 Anther shape Rotund

Ovoid
Narrowly ovoid

Broadly ovoid
Subspherical
Spherical
Broadly ovate

26 Synstemony type Monodelyphous (10)
Diadelyphous (9+1)
27 | Anther and filment Dorsifixed

attachment type Basifixed

28 Stigma shape Decurrent
Obsolete
Subdecurrent
Capitate

Subcrested

29 Ovary shape Ovoid
Triangular
Oblong ovoid
Globoid

R A WO N OB WD RPN RPN PN O WD |

30 Fruting calyx | Fruting calyx is similar to floweing
calyx

Fruting calyx is glabrous scarious |, 2
reticulate and regular inflated

Fruting calyx is hairy , scarious , 3
reticulate and irregular inflated

31 Seed shape Ovoid 1
Spherical 2

Broadly ovoid 3

Cordate 4

32 Seed color Brown 1
2

Olivaceous , yellow
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Pale brown 3
Yellow 4
Olivaceous 5
Brown , yellow , dark , brown 6
olivaceous
Dark brown 7
Black 8
33 | Surface sculpturing of Smooth 1
seeds Verruculose 2
Straite 3
Punctulate 4
34 | Polar view of pollen Circular 1
grain shape Triangular — circular 2
Triangular 3
35 | Equatorial view of Prolate spheroidal 1
pollen grain shape Subprolate 2
Prolate 3
36 | Nature of pore for Auriculate 1
pollen grain Annulate 2
37 | Cell wall pattern of Straight 1
upper epidermal cell Undulate 2
for leaflet Straight — curved 3
Semundulate 4
38 | Cell wall pattern of Strongly undulate 1
lower epidermal cell Semiundulate 2
for leaflet Straight — curved 3
Undulate 4
39 | Stomata type in leaflet Anomocytic , anisocytic 1
epidermis Anisocytic , paracytic , hemocytic 2
Anomocytic , anisocytic , paracytic 3

Anisocytic , hemiparacytic
Anomocytic 4

Anomocytic , anisocytic , paracytic |, 5
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hemiparacytic 6

Anomocytic , anisocytic , hemiparacytic

5
40 | Cell wall pattern in Straight 1
stem epidermis Straight — curved 2

41 | Stomata type in Anomocytic 1
epidermal cell in stem Anisocytic 2
Anomocytic , anisocytic 3

Anisocytic , hemiparacytic 4

42 | Stomatal index in 2-3 1
stem epidermis 4-5 2

6-7 3

8-9 4

10-11 5

43 | Stomatal index in 10-12 1
lower epidermal cells 14-16 2

in leaflet 17-18 3

19-21 4

24-26 5

44 | Stomatal index in 10-11 1
upper epidermal cells 14-16 2

in leaflet 17-19 3

20-22 4

45 | Non glandular Non protuberance 1
unicellular trichomes Protuberance 2
shape in upper Abscent 3

epidermis leaflet

46 Glandular Absent 1

multicellular Botlle — shaped 2

trichomes shape in Clavate 3
upper epidermis
leaflet

47 | Non glandular Non protuberance 1
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unicellular trichomes Protuberance 2

shape in lower Abscent 3
epidermis leaflet

48 Glandular Absent 1

multicellular Capitate 2

trichomes shape in Botlle — shaped 3

lower epidermis Capitate — clavate 4
leaflet

49 | Non glandular Protuberance 1

unicellular trichomes Non protuberance 2

in stem epidermis Abscent 3

50 Glandular Clavate 1

multicellular Capitate 2

trichomes in  stem Capitate — clavate 3

epidermis Botlle — shaped 4

Absent 5

51 | Number of palisade 3 1

layers in cross section 1 2

of leaflet lamina 2 3

2-3 4

52 | Number of spongy 3 1

layers in cross section 5 2

of leaflet lamina 3-5 3

7 4

5-7 5

53 | Mean of stem 850-1096 1

diameter (mm) in 1134-1200 2

Cross section 1222-1457 3

1512-1672 4

1705-1910 5

2050-2725 6

2942-3810 7

54 Leaflet venation type Craspedodromous 1
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Eucamptodromous
Cladodromous
Semicraspedodromous

Reticulodromous

R o0 A WO DN

55 | Number of epidermis 1

layers in cross section

Formononetin
Kaempferol
Apigenin

Quercetin + formononetin

of stem 2 2

56 | FEVs , are the freely 1-Branched 1
ending ultimatye veins Unbranched 2

of the leaflet 2 or more branched 3

Absent 4

57 | Number of 10 1
chromosomes (2n) 14 2

16 3

32 4

58 | Number of phenolic 1 1
compounds 2 2

3 3

4 4

5 5

6 6

7 7

59 Phenolic compound Quercetin 1
2

3

4

5

6

Quercetin + formononetin +
Kaempferol

Quercetin + Kaempferol + Apigenin 7
Quercetin + Kaempfreol

Quercetin + Apigenin 9

Absent all compound 10
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60 | Flowering and fruiting April — June
peroid March — May
March — April
March — June
April — May
April — July

May — September

June — August

© 0O N o O B~ W N | 0

July
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0

2 1100

2| 68100

4| 50| 43]100

3| 47| 45| 45100

i 48| 50| 46| 48100

2| 50| 50| 50| 45| 40100

4| 32| 30| 38| 27| 38| 47100

i 33| 35| 35| 37| 30| 25| 52100

2| 48| 47| 33| 40| 30| 42| 30| 32]100

5| 27| 22| 22| 22| 22| 25| 30| 25| 32100

% 35| 47| 32| 38| 30| 35| 37| 32| 42| 27]100

% 37| 38| 32| 35| 20| 27| 27| 42| 37| 28| 35]|100

3] 35| 40| 25| 28| 23| 30| 20| 25| 33| 33| 28| 28]100

3] 32| 33| 27| 28| 25| 30| 23| 27| 35| 32| 20| 22| 63|100

% 30| 40| 42| 28| 30| 37| 25| 25| 42| 25| 35| 37| 53| 52100

% 33| 35| 32| 28| 22| 28| 25| 27| 32| 33| 33| 32| 50| 50| 72]100

5| 20| 25| 25| 30| 18| 22| 18| 22| 28| 38| 27| 28| 45| 37| 45| 52100

7| 22| 28| 20| 22| 25| 30| 27| 23| 28| 40| 25| 33| 38| 35| 42| 33| 48]100

% 27| 28| 28| 27| 25| 30| 23| 23| 28| 48| 30| 30| 35| 38| 47| 47| 40| 58100

7] 30| 32| 30| 25| 28| 28| 23| 30| 33| 43| 20| 28| 42| 45| 50| 52| 38| 48| 45

5] 30| 25| 22| 28| 20| 28| 23| 32| 28| 47| 23| 28| 38| 37| 40| 42| 45| 28| 47

% 25| 28| 28| 28| 23| 33| 22| 28| 35| 30| 27| 37| 38| 37| 32| 30| 22| 22| 28

8] 30| 33| 33| 32| 32| 35| 22| 18| 32| 25| 30| 22| 35| 30| 33| 25| 20| 25| 23

% 32| 38| 40| 35| 37| 38| 32| 23| 33| 23| 33| 22| 37| 32| 35| 33| 32| 25| 28
5 6 7 8 9 10 |11 |12 [13 |14 |15 |16 |17 |18 |19 |20 |21 |22 |23

OTUs

Table(3) Selective characters to draw dendrogram figure for some species of genus Trifolium
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Fig. (6) Dendrogram for degree of similarity between species of Trifolium
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