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 العراق في .Trifolium L (Leguminosae) الجنس لانواع عذديت تصنيفيت دراست

 

 هطر عبيس احوذ

 الكوفت جاهعت/  الحياة علوم لسن/  العلوم كليت

 AhmedAub@yahoo.comالاليكتروني : البريذ 

 Summary    الخلاصت

 دساعخ يشح ٔلأل انؼشاق فٙ .Trifolium L انجُظ لإَاع انزبثؼخ انًخزهفخ انزصُٛفٛخ انصفبد دساعخ رًذ 

 انكًٛٛبئٛخ انصفبد ٔثؼط انهمبح ٔدجٕة ٔانزششٚذٛخ انًظٓشٚخ انصفبد يزعًُخ ٔصُف َٕع 28 نـ ػذدٚخ رصُٛفٛخ

 Polygonal graphs ٔ 60 ٔسعًٓب انًزؼذدح الاشكبل لاػذاد صفخ 12 اَزخبة رى دٛث ، انكشٔيٕعٕيبد ٔاػذاد

 . Dendrogram انشجٛش٘ انًخطػ ٔسعى انزشبثّ َغت نًؼشفخ صفخ

 ثٍٛ ٔاظخ انزشبثّ ٔكبٌ الاظلاع انًزؼذدح ثبلاشكبل ٔاظخ ٔاخزلاف رشبثّ ٔجٕد انُزبئج يٍ ٔظٓش 

 ايب T. stellatum var. stellatum ٔ T. stellatum var. adpressum انصُفٍٛ ٔخصٕصب   انًذسٔعخ الاصُبف

 .T. tomentosum var انصُفٍٛ ثٍٛ انؼبنٛخ انُغجخ ٔكبَذ %38 انٗ %72 ثٍٛ رشأدذ فمذ انزشبثّ َغت

tomentosum ٔ T. tomentosum var. glabrescens نهُٕع عجهذ فمذ انٕاغئخ ٔانُغجخ T. subterraneum  .

 إَاع اٌ ػهٗ ٚذل ْٔزا انًذسٔعخ الإَاع ثٍٛ انزشبثّ َغت فٙ ٔاظخ رجبٍٚ ٔجٕد انشجٛش٘ انًخطػ خلال يٍ ٔظٓش

 . ثُٛٓب فًٛب جذا   يزغبٚشح انجُظ

 Introduction and Literature        الوراجع واستعراض الومذهت

 ػشش انثبيٍ ثبنمشٌ Adanson انُجبد ػبنى انٗ Numerical taxonomy انؼذد٘ انزصُٛف فكشح رؼٕد

 ثؼط دم فٙ( 7ٔ 4) يٍ كم اعزخذيّ ٔلذ( 2) انجبدث لجم يٍ ػشش انزبعغ انمشٌ َٓبٚخ فٙ يشح لأل ٔاعزخذو

 ( .9) انجبدث ركشِ ٔكزنك انزصُٛفٛخ انًشبكم

 Correlation ػهّٛ ٔٚطهك رطبثك أ رمبسة ٔجٕد اًْٛخ انٗ( 3ٔ 1) نهجبدثٍٛ انذساعبد ٔاشبسد 

coefficient فؼبلا   انؼذد٘ انزصُٛف ٚصجخ دٛث . 

 يٍ انزصُٛفٛخ انًجبيٛغ ثٍٛ ٔالاخزلافبد انزشبثٓبد لاٚجبد دغبثٛخ غشائك ٚغزخذو انؼذد٘ انزصُٛف ٔػهى 

 . Taximatric methods خلال

 انزذعٛش ػُذ غٛشْب يٍ افعم انًفٛذح انصفبد اٚجبد كٛفٛخ فٙ اًْٛخ نٓب انًصُف ػُذ ٔانًًبسعخ انخجشح ٔاٌ 

 . ٔادذح لًٛخ رذًم ٔكأَٓب انصفبد جًٛغ يغ انزؼبيم ٚزى رنك خلال ٔيٍ ، انصفبد نًخزهف انشبئؼخ انزغبٚشاد نزٕصٚغ

 يؼجشح نزكٌٕ Operational Taxonomic units (OUTs) انؼبيهخ انزصُٛفٛخ انٕدذاد ػجبسح اػزًذد ٔلذ 

                                                                                                                                     ( .8) انًزٕفشح انًذسٔعخ انصفبد يٍ يًكٍ ػذد اكجش رذذٚذ ثؼذ انصفخ اَزخبة ٔثؼذْب يذسٔعخ ٔدذح اصغش ػٍ

 Materials and Methodsالوواد وطرائك العول    

اػزًذ ثبنجذث انذبنٙ ػهٗ انطشق انذغبثٛخ نزذذٚذ انزجبػذ ٔانزمبسة ثٍٛ انًشارت انزصُٛفٛخ نهجُظ  

Trifolium  َٕػب  ٔصُف كٕدذاد  28دٛث اعزخذيذOUTs  يخزبسح يٍ انذساعخ انًظٓشٚخ ٔانزششٚذٛخ ٔانكًٛٛبئٛخ

 ( 11نهجُظ َفغّ ثبنؼشاق نهجبدث ) ٔدجٕة انهمبح ٔانذساعخ انخهٕٚخ 
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Polygonal graphs (6 )صفخ يُزخجخ نغشض اػذاد انًخططبد انًزؼذدح الاظلاع  12ذ جًؼ 

 ( .1( ٔيهذمّ )1ٔثجزذ فٙ جذٔل )

انخبص ثُغت انزشبثّ ثٍٛ الإَاع  Dendrogramصفخ نغشض رٓٛئخ انًخطػ انشجٛش٘  60كًب اخزٛشد  

 ( .2ٔ  1( ٔيهذمّ )2انًذسٔعخ يٕظذخ فٙ جذٔل )

( ٔرى انذصٕل 8انصفبد انًزشبثّ يغ انٕدذاد انفؼهٛخ )الإَاع( ٔدغجذ ثشكم َغت يئٕٚخ )ثؼذْب رى دغبة  

( ٔرنك ثبلاػزًبد انزشبثّ ٔانزمبسة ثٍٛ الإَاع ، ْٔزِ انذساعخ اجشٚذ لأل يشح  6ػهٗ انشكم انشجٛش٘ شكم )  

 . Trifoliumثبنؼشاق ػهٗ إَاع انجُظ 

 ٗ انخطٕاد الارٛخ :ٔرى دغبة انُغت انًئٕٚخ ثبلاػزًبد ػه 

 ( الإَاع .OUT sاخزٛبس انٕدذاد انزصُٛفٛخ انؼبيهخ ) -1

 اخزٛبس انصفبد نزُظٛى انجٛبَبد . -2

( ثذٛث رًثم رمغًٛبد يزغبٔٚخ ..... , 4 , 3 , 2 , 1يٍ خلال ػذح غجمبد ) Codingرشفٛش انصفبد  -3

 نهزغبٚشاد فٙ انصفخ .

( نهٕدذاد 3د دغت انشفشح انًؼطبح ثبنخطٕح )ػٕيهذ يصفٕفخ انزصُٛف انؼذد٘ ٔرنك ثزٕصٚغ انصفب -4

 ( .OUT sانزصُٛفٛخ انؼبيهخ )

⁄    ٔرى دغبة انُغت انًئٕٚخ نهزشبثّ دغت انًؼبدنخ  ⁄     أ        ار          

 Similarity Coffecient انزشبثّ يؼبيم S = اٌ

A  كلا انؼُصشٍٚ يٍ انٕدذاد انزصُٛفٛخ انؼًهٛخ رظٓش اٌ َفظ انصفخ = 

 = انؼُصش الأل انز٘ اظٓش انصفخ فمػ     

 = انؼُصش انثبَٙ انز٘ اظٓش انصفخ فمػ     

N  يجًٕع انصفبد انكهٛخ = 

ٔكشسد انؼًهٛخ يغ جًٛغ انٕدذاد انزصُٛفٛخ انؼبيهخ )الإَاع انًذسٔعخ( ٔػًهذ يصفٕفخ انزشبثّ   

similarity matrix . 

 

 

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

 Species  1 2 3 4 5 6 7 8 9 10 11 12 د

1 T. pratens  1 1 2 1 1 1 1 1 1 1 3 8 

2 T. arvense 1 2 2 2 1 1 1 2 2 2 3 6 

3 T. dasyurum 1 3 2 3 1 1 1 1 1 2 2 6 

4 T. purpureum 1 4 2 1 1 1 1 2 2 2 3 1 

5 T. stellatum var. Stellatum 1 3 2 4 1 1 1 2 1 1 3 1 

6 T. stellatum var. adpressum 1 3 2 4 1 1 1 2 1 1 3 1 

7 T. echinatum  1 3 2 4 2 1 4 2 2 3 3 1 
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8 T. alexandrinum 1 4 2 2 1 1 1 2 2 1 3 5 

9 T. leucanthum 1 1 2 5 1 1 2 2 2 1 2 1 

10 T. lappaceum 1 3 3 5 2 2 1 2 2 1 3 1 

11 T. hirtum 1 5 3 6 1 1 3 1 2 1 1 1 

12 T. cherleri  1 5 3 7 1 1 3 2 3 1 1 2 

13 T. scabrum 1 2 2 5 2 1 1 2 2 1 1 1 

14 T. spumosum 1 5 3 8 2 3 2 2 2 4 3 4 

15 T. pilulare  1 3 3 2 1 1 2 2 2 3 2 1 

16 T. subterraneum  1 6 3 7 1 1 1 2 3 1 3 3 

17 T. resupinatum var. 1 1 5 2 9 2 1 1 3 2 1 3 4 

18 T. resupinatum var. 2 1 5 2 8 2 1 1 3 2 1 2 5 

19 T. tomentosum var.tomantosum 1 5 2 10 2 1 1 3 2 1 3 4 

20 T. tomentosum var. glabrescens 1 3 2 10 2 3 1 3 1 4 3 5 

21 T. fragiferum 2 1 2 3 2 3 4 2 2 4 3 4 

22 T. physodes 2 3 3 6 2 3 1 2 3 5 3 5 

23 T. hybridum 2 3 2 9 1 3 4 2 2 4 3 7 

24 T. nigrescns var. Petrisavii 1 5 2 5 2 3 1 3 3 1 3 6 

25 T. repens 2 5 2 5 1 3 4 2 2 1 4 7 

26 T. campestre 1 5 1 11 2 1 1 3 3 1 2 6 

27 T. grandiflorum 1 5 1 8 2 4 1 2 2 1 3 8 

28 T. ochroleucon 2 1 2 2 2 1 1 1 2 5 3 9 

 polygonal( ٚجٍٛ رفبصٛم انصفبد انخبصخ انًُزجخ فٙ سعى الاشكبل انًزؼذدح 1يهذك جذٔل )

Code  Details  Characters   

1 

2 

Annual  

Perennial  

Duration  1 

1 

2 

3 

4 

5 

6 

Globose  

Ovoid  

Spherical  

Conical  

Oblate 

Few flowers 

Inflorescence shape 2 

1 

2 

5 

10 

Number of tube  

longitudinal veins in  

3 
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3 20 calyx 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Rose purple 

Creamy 

Rose 

Creamy flushed with rose 

White to pink 

Crimson 

White  

Blush – mauve 

Pink 

Pink to mauve 

Yellow to brown 

Corolla color 4 

1 

2 

Monodelyphous (10) 

Diadelyphous (9 + 1) 

Synstemony  

type (Androecium) 

5 

1 

2 

3 

4 

Ovoid  

Triangular  

Oblong ovoid  

Globoid  

Ovary shape 6 

1 

2 

3 

4 

Ovoid  

Spherical  

Broadly ovoid 

Cordate  

Seed shape 7 

1 

2 

3 

Circular triangular – circular  

Triangular  

Polar view of pollen grain shape 8 

1 

2 

3 

Prolate spheroidal  

Subprolate  

Prolate  

Equatorial view of pollen grain 

shape 

9 

1 

2 

3 

4 

5 

Craspedodromous  

Eucamptodromous  

Cladodromous  

Semicrapedodromous  

Reitculodromous  

Leaflet venation types  10 
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1 

2 

3 

4 

10 

14 

16 

32 

Number of chramosomes (2n) 11 

1 

2 

3 

4 

5 

6 

7 

8 

9 

April – June  

March – May 

March – April  

March – June  

April – May  

April – July  

May – September  

June – August  

July  

Flowering and fruiting period  12 
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Species 1 د
 

2
 

3
 

4
 

5
 

6
 

7
 

8
 

9
 1

0
 

1
1

 

1
2

 

1
3

 

1
4

 

1
5

 

1
6

 

1
7

 

1
8

 

1
9

 

2
0

 

2
1

 

2
2

 

2
3

 

2
4

 

2
5

 

2
6

 

2
7

 

2
8

 

2
9

 

3
0

 

1 T. pratens  2 1 1 1 3 1 1 1 1 1 1 1 1 1 1 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

2 T. arvense 1 1 2 1 2 2 4 2 2 2 2 2 2 2 1 2 1 1 1 1 2 2 2 2 2 1 1 2 1 1 

3 T. dasyurum 1 2 1 2 5 3 2 3 3 3 3 3 1 2 2 2 1 1 1 1 3 3 3 2 2 1 1 3 1 1 

4 T. purpureum 1 2 1 1 3 4 1 3 3 3 3 4 1 2 3 2 1 1 1 2 1 4 4 3 3 1 1 1 1 1 

5 T. stellatum var. 

Stellatum 

1 3 1 1 4 5 3 4 4 4 4 3 1 2 2 2 1 1 1 1 4 4 5 3 2 1 1 3 1 1 

6 T. stellatum var. 

adpressum 

1 1 1 1 5 5 3 4 4 3 4 3 1 2 2 2 1 1 1 1 4 6 5 3 2 1 1 1 1 1 

7 T. echinatum  1 3 2 3 2 2 1 1 12 1 2 3 1 2 1 2 1 1 1 1 4 5 6 4 3 2 1 2 1 1 

8 T. alexandrinum 1 4 1 3 3 4 1 5 5 1 5 4 1 2 1 2 1 1 1 2 2 7 7 3 3 1 1 2 1 1 

9 T. leucanthum 1 1 1 2 2 2 2 2 6 1 2 1 1 1 4 2 1 1 1 2 5 8 8 3 2 1 1 4 1 1 

10 T. lappaceum 1 3 1 1 1 3 4 6 8 3 6 3 1 1 1 3 1 1 1 1 5 9 9 3 4 2 2 1 2 1 

11 T. hirtum 1 2 2 2 5 3 4 6 8 3 6 5 1 1 3 3 2 1 1 2 6 9 10 5 3 1 1 3 1 1 

12 T. cherleri  1 3 2 3 4 1 4 4 4 3 4 5 1 2 3 3 1 1 1 2 7 10 15 5 3 1 1 2 1 1 

13 T. scabrum 1 2 1 1 3 1 3 4 7 4 1 2 2 3 4 2 1 1 1 1 5 11 13 2 2 2 1 1 1 1 

14 T. spumosum 1 8 1 2 1 1 5 9 6 4 6 5 1 4 1 3 1 2 2 3 8 12 16 6 2 2 1 3 3 2 

15 T. pilulare  1 6 3 1 3 1 3 7 8 3 1 3 2 2 3 3 2 1 1 1 2 6 1 3 2 1 1 3 1 1 

16 T. subterraneum  1 5 3 1 4 1 3 4 9 4 1 6 3 2 3 3 1 2 3 2 7 13 13 8 2 1 1 2 1 1 

 Trifolium( انزفبصٛم انخبصخ ثبنصفبد انًذسٔعخ ثبنشكم انشجٛش٘ لإَاع انجُظ 2جذٔل )
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17 T. resupinatum var. 1 1 4 1 3 1 1 6 7 11 4 7 5 2 2 1 2 2 1 2 1 9 13 12 6 2 2 1 4 1 3 

18 T. resupinatum var. 2 1 6 2 3 1 1 5 6 11 3 7 5 2 2 1 2 1 1 1 1 8 6 12 6 5 2 1 4 1 3 

19 T. tomentosum var. 

tomantosum 

1 3 1 1 1 1 5 8 13 5 6 5 2 2 1 2 1 1 1 1 10 13 12 6 5 2 1 2 1 3 

20 T. tomentosum var. 

glabrescens 

1 6 1 3 1 1 5 6 10 4 6 3 2 2 1 2 1 1 1 1 10 13 12 6 5 2 1 2 3 3 

21 T. fragiferum 2 1 4 3 1 3 5 10 8 1 1 1 3 2 1 2 1 1 2 1 3 13 7 2 5 2 1 4 3 3 

22 T. physodes 2 1 2 2 1 1 5 9 8 6 6 3 2 2 1 3 1 2 2 2 6 6 7 7

6 

2 2 1 4 3 3 

23 T. hybridum 2 1 1 2 1 1 5 9 8 4 6 3 2 2 1 2 1 2 4 1 9 6 14 6 5 1 1 1 3 1 

24 T. nigrescns var. 

Petrisavii 

1 1 2 2 1 3 5 8 7 4 6 5 2 2 1 2 1 1 1 3 5 11 16 6 6 2 1 4 3 1 

25 T. repens 2 3 5 1 1 3 5 12 6 4 8 5 3 2 1 2 1 2 2 3 5 12 16 7 5 1 1 4 3 1 

26 T. campestre 1 3 1 1 2 1 1 10 7 6 2 5 2 2 3 1 2 2 5 1 11 13 15 6 7 2 2 2 1 1 

27 T. grandiflorum 1 1 1 1 2 1 1 6 7 1 5 5 2 2 3 1 2 2 2 1 8 14 17 6 7 2 2 4 4 1 

28 T. ochroleucon 2 7 1 2 2 5 7 13 7 7 2 1 1 1 1 2 1 1 1 1 2 14 3  3 1 1 3 1 1 
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 (2ٚزجغ جذٔل )

Species 3 د
1

 

3
2

 

3
3

 

3
4

 

3
5

 

3
6

 

3
7

 

3
8

 

3
9

 

4
0

 

4
1

 

4
2

 

4
3

 

4
4

 

4
5

 

4
6

 

4
7

 

4
8

 

4
9

 

5
0

 

5
1

 

5
2

 

5
3

 

5
4

 

5
5

 

5
6

 

5
7

 

5
8

 

5
9

 

6
0

 

1 T. pratens  1 1 1 1 1 1 1 1 1 1 1 4 2 1 1 1 1 1 1 1 1 2 3 1 1 1 3 6 8 8 

2 T. arvense 1 2 1 2 2 2 2 1 1 1 1 3 2 3 2 1 2 1 1 1 2 2 1 2 2 2 3 3 7 6 

3 T. dasyurum 1 1 1 1 1 1 1 2 1 1 2 4 5 4 1 1 1 1 2 2 2 4 2 2 2 2 2 5 5 6 

4 T. purpureum 1 1 1 2 2 2 3 3 2 1 2 3 3 4 1 1 1 1 2 1 2 2 4 2 1 2 3 4 2 1 

5 T. stellatum var. 

Stellatum 

1 3 1 2 1 1 3 3 1 1 3 4 1 2 2 1 2 2 1 2 2 1 2 1 2 3 3 5 9 1 

6 T. stellatum var. 

adpressum 

1 1 1 2 1 1 1 3 1 1 2 1 1 4 2 1 2 2 1 2 2 1 2 1 2 1 3 5 9 1 

7 T. echinatum  4 3 1 2 2 1 3 4 1 1 4 3 1 4 1 1 1 1 1 2 2 1 5 3 1 2 3 4 9 1 

8 T. alexandrinum 1 1 1 2 2 1 3 4 3 1 4 1 2 4 2 1 2 1 1 1 2 1 7 1 2 2 3 3 10 5 

9 T. leucanthum 2 1 2 2 2 1 3 3 1 1 2 3 1 3 2 1 2 1 1 1 2 2 2 1 1 2 2 5 1 1 

10 T. lappaceum 1 3 1 2 2 1 3 4 1 1 2 2 2 2 2 1 2 1 1 5 2 1 5 1 2 2 3 4 1 1 

11 T. hirtum 3 3 3 1 2 1 1 4 5 1 2 3 3 2 1 1 1 1 2 2 2 2 4 1 1 3 1 4 1 1 

12 T. cherleri  3 1 3 2 3 2 1 3 5 1 1 3 3 3 1 1 1 1 2 1 3 1 3 1 2 3 1 3 7 2 

13 T. scabrum 1 1 1 2 2 2 3 2 3 1 1 2 2 2 2 1 2 1 3 2 1 4 1 1 2 1 1 6 9 1 

14 T. spumosum 2 1 2 2 2 2 1 4 4 1 1 4 4 2 3 1 3 3 2 3 1 1 1 4 2 3 3 4 1 4 

15 T. pilulare  2 8 1 2 2 1 1 4 5 1 1 3 2 3 2 1 2 1 1 3 3 2 6 3 2 1 2 2 9 1 
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16 T. subterraneum  1 1 1 2 3 1 4 3 5 1 1 3 4 1 1 2 1 3 3 4 2 1 1 1 2 2 3 4 8 3 

17 T. resupinatum var. 1 1 3 1 3 2 1 1 3 6 1 2 5 5 3 3 1 3 4 3 5 2 1 7 1 2 1 3 5 6 4 

18 T. resupinatum var. 2 1 4 1 3 2 2 1 3 1 2 3 5 4 2 3 3 3 4 3 5 2 1 1 1 2 2 2 5 6 5 

19 T. tomentosum var. 

tomantosum 

1 4 1 3 2 1 1 2 3 1 1 3 5 4 3 1 2 3 3 4 3 2 1 1 1 2 3 4 9 4 

20 T. tomentosum var. 

glabrescens 

1 4 1 3 1 1 1 3 1 1 1 3 3 4 3 1 3 3 3 4 3 2 3 4 1 1 3 4 9 5 

21 T. fragiferum 4 3 4 2 2 2 1 3 6 1 3 3 4 2 3 1 3 3 3 4 3 5 4 4 2 1 3 4 9 4 

22 T. physodes 1 1 1 2 3 1 1 2 7 1 2 3 2 2 3 1 3 3 3 4 3 1 6 5 1 1 3 3 1 5 

23 T. hybridum 4 5 1 2 2 1 1 2 7 1 1 3 2 2 3 1 3 3 3 3 4 1 5 4 1 2 3 5 1 7 

24 T. nigrescns var. 

Petrisavii 

1 1 1 3 3 2 1 1 1 2 3 4 2 3 3 1 3 3 3 4 1 1 3 1 1 3 3 4 9 6 

25 T. repens 4 6 1 2 2 2 1 4 3 1 2 4 3 2 3 1 3 3 3 4 3 1 3 1 2 3 4 7 9 7 

26 T. campestre 1 1 1 3 3 2 4 1 7 1 2 3 3 2 3 1 3 3 1 5 2 1 1 1 2 4 2 1 1 6 

27 T. grandiflorum 1 7 4 2 2 1 2 1 1 2 2 5 4 4 2 1 2 1 1 5 2 3 1 1 1 4 3 3 9 8 

28 T. ochroleucon 1 5 1 1 2 1 1 3 1 1 3 4 2 4 1 1 1 1 1 5 3 3 4 5 2 1 3 5 8 9 
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 ( رفبصٛم انصفبد انخبصخ ثبنشكم انشجٛش2٘يهذك جذٔل )

Code number Details  Characters   

1 

2 

Annual 

Perennial  

Duration  1 

1 

2 

3 

4 

5 

6 

7 

8 

Brown  

White  

Yellowish green 

Green 

Dark brown  

Greenish yellow 

Whitish dark brown 

Bright green 

Stem color 2 

1 

2 

3 

4 

5 

 

Erect 

Ascending 

Decumbent 

Procumbent 

Creeping  

Stem kind 3 

1 

2 

3 

Cylindrical  

Ovate  

Quadrangular  

Stem shape 4 

1 

2 

3 

4 

5 

Glabrous  

Pubescent  

Velutious  

Villous  

Lanat  

Stem indumentum 5 

1 

2 

3 

4 

5 

Ovate  

Oblong  

Oblong ovate  

Narrowly oblong  

Obovate  

Stipules shape  6 

1 

2 

Long patent  

Short densely  

Stipules indumentum  7 
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3 

4 

5 

6 

7 

Medium densely  

Long densely  

Glabrous  

Medium patent  

Short patent  

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Narrowly obovate to elliptic  

Oblanceolate  

Very narrowly elliptic  

Obovate – cuneate  

Narrowly elliptic  

Narrowly obovate  

Obovate  

Broadly obovate – cuneate  

Brodly obovate 

Obovate to brodly elliptic  

Very broadly obovate obcordate  

Obovate to obovate – cuneate 

Narrowly oblong – ellipitic   

Leaflet blade shape  8 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Rounded to obtuse  

Apiculate to mucronate  

Mucronate to acuminate  

Retus  

Obtuse to acute  

Rounded to truncate  

Truncate to retuse  

Rounded to retuse  

Obcordate to emarginated  

Rounded  

Acute  

Rounded to obtuse 

Truncate  

Leaflet apex shape  9 

1 

2 

Broadly cuneate to obtuse 

Acute  

Leaflets base shape 10 
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3 

4 

5 

6 

7 

Narrowly cuneate  

Broadly cuneate  

Attenyuate  

Obtuse  

Truncate to obtuse  

1 

2 

3 

4 

5 

6 

7 

8 

Minutely denticulate  

Sinuate  

Entire  

Dentate  

Crenate  

Denticulate  

Serrulate  

Serrate  

Leaflets margin shape 11 

1 

2 

3 

4 

5 

6  

Globose  

Ovoid  

Spherical  

Cnical  

Oblate  

Few flowers                                      

Inflorescence shape  12 

1 

2 

3 

Terminal  

Terminal and axillary  

Axillary  

Inflorescence location 

in plant  

13 

1 

2 

3 

 

 

4 

Head (capitulum) 

Simple spike  

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  

Inflorescence kind  14 

1 

2 

3 

4 

Subulate  

Linear – subulate  

Linear  

Lanceolate  

Calyx teeth shape 15 

1 5 Number of tube 16 
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2 

3 

10 

20 

longitudinal viens in 

calys  

1 

2 

Present  

Abscent  

Trichomes in calyx 

tube 

17 

1 

2 

Present  

Abscent  

Trichomes in calyx 

teeth  

18 

1 

2 

3 

4 

5 

Abscent  

Clavatye  

Conical  

Clavate – brown uniseriate  

Flask shaped(brown bicellular) 

Shape of trichomes 

(glandular 

multicellular) 

19 

1 

2 

3 

Protuberance  

Non protuberance  

Abscent  

Shape of non 

glandular unicellular 

trichomes in calyx 

parts 

20 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Rose purple  

Creamy  

Rose  

Creamy flushed with rose  

White to pink  

Crimson  

White  

Blush – mauve  

Pink  

Pink to mauve  

Yellow to brown  

Corolla color 21 

1 

2 

3 

4 

5 

6 

7 

Subastate , rounded apex 

Elliptic , retuse apex  

Lingulate , subacute apex  

Lingulate , erose – obtus apex  

Lingulate , truncate apex  

Lingulate , retuse apex  

Oblong , rounded apex  

Shape of corolla parts 

(standard) and apex  

22 
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8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

Oblong , denticulate apex  

Linear , subacute apex  

Rhomboid – ovate , truncate apex  

Deltoid – lanceolate , obtuse apex 

Cuneal – oblong , notched apex 

Cineat – oblong , retuse apex  

Elliptic – ovate , rounded apex  

Cineat – obovate , rounded apex  

Oblong , retuse apex  

Obovate – spathulate , rounded apex 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

Oblong – rounded apex  

Ovate , rounded apex  

Linear , subcute apex  

Sinuate – ligulate , acute apex 

Oblong , erose – obtuse apex  

Oblong , obtuse apex  

Ligulate , rounded apex  

Oblong , subacute apex  

Elliptic , acute apex  

Linear , acute apex  

Sinuate – oblong , rounded apex 

Sinuate – ovate , rounded apex  

Sinuate – oblong , obtuse apex  

Obovate , rounded apex  

Sinuate – elliptic , acute apex  

Sinuate – lanceolate , acute apex  

Shape of corolla parts 

(wing) and apex  

23 

1 

2 

3 

4 

5 

6 

7 

Sinuate – oblong , subacute apex 

Oblong , obtuse apex  

Oblong , subacute apex  

Obovate , subacute apex  

Oblong , rostrate apex  

Oblong , apiculate apex  

Oblong , acuminate apex  

Shape of corolla parts 

(keel) and apex 

24 
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8 Obovate , apiculate apex  

1 

2 

3 

4 

5 

6 

7 

Rotund  

Ovoid  

Narrowly ovoid  

Broadly ovoid  

Subspherical 

Spherical 

Broadly ovate 

Anther shape 25 

1 

2 

Monodelyphous (10) 

Diadelyphous (9+1) 

Synstemony type  26 

1 

2 

Dorsifixed  

Basifixed  

Anther and filment 

attachment type  

27 

1 

2 

3 

4 

5 

Decurrent  

Obsolete  

Subdecurrent  

Capitate  

Subcrested  

Stigma shape  28 

1 

2 

3 

4 

Ovoid  

Triangular  

Oblong ovoid  

Globoid  

Ovary shape  29 

1 

 

2 

 

3 

Fruting calyx is similar to floweing 

calyx  

Fruting calyx is glabrous scarious , 

reticulate and regular inflated  

Fruting calyx is hairy , scarious , 

reticulate and irregular inflated  

Fruting calyx  30 

1 

2 

3 

4 

Ovoid  

Spherical  

Broadly ovoid  

Cordate  

Seed shape  31 

1 

2 

Brown  

Olivaceous , yellow  

Seed color 32 
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3 

4 

5 

6 

 

7 

8 

Pale brown  

Yellow  

Olivaceous  

Brown , yellow , dark , brown 

olivaceous  

Dark brown  

Black  

1 

2 

3 

4 

Smooth  

Verruculose  

Straite  

Punctulate  

Surface sculpturing of 

seeds  

33 

1 

2 

3 

Circular  

Triangular – circular  

Triangular  

Polar view of pollen 

grain shape  

34 

1 

2 

3 

Prolate spheroidal  

Subprolate  

Prolate  

Equatorial view of 

pollen grain shape  

35 

1 

2 

Auriculate  

Annulate  

Nature of pore for 

pollen grain  

36 

1 

2 

3 

4 

Straight  

Undulate  

Straight – curved  

Semundulate  

Cell wall pattern of 

upper epidermal cell 

for leaflet  

37 

1 

2 

3 

4 

Strongly undulate  

Semiundulate  

Straight – curved  

Undulate  

Cell wall pattern of 

lower epidermal cell 

for leaflet  

38 

1 

2 

3 

 

4 

5 

Anomocytic , anisocytic  

Anisocytic , paracytic , hemocytic  

Anomocytic , anisocytic , paracytic  

Anisocytic , hemiparacytic  

Anomocytic  

Anomocytic , anisocytic , paracytic , 

Stomata type in leaflet 

epidermis  

39 
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6 

 

7 

hemiparacytic  

Anomocytic , anisocytic , hemiparacytic  

1 

2 

Straight  

Straight – curved  

Cell wall pattern in 

stem epidermis 

40 

1 

2 

3 

4 

Anomocytic  

Anisocytic  

Anomocytic , anisocytic  

Anisocytic , hemiparacytic  

Stomata type in 

epidermal cell in stem  

41 

1 

2 

3 

4 

5 

2-3 

4-5 

6-7 

8-9 

10-11 

Stomatal index in 

stem epidermis  

42 

1 

2 

3 

4 

5 

10-12 

14-16 

17-18 

19-21 

24-26 

Stomatal index in 

lower epidermal cells 

in leaflet  

43 

1 

2 

3 

4 

10-11 

14-16 

17-19 

20-22 

Stomatal index in 

upper epidermal cells 

in leaflet  

44 

1 

2 

3 

Non protuberance  

Protuberance  

Abscent  

Non glandular 

unicellular trichomes 

shape in upper 

epidermis leaflet 

45 

1 

2 

3 

Absent  

Botlle – shaped  

Clavate  

Glandular 

multicellular 

trichomes shape in 

upper epidermis 

leaflet  

46 

1 Non protuberance  Non glandular 47 
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2 

3 

Protuberance  

Abscent 

unicellular trichomes 

shape in lower 

epidermis leaflet  

1 

2 

3 

4 

Absent  

Capitate  

Botlle – shaped  

Capitate – clavate  

Glandular 

multicellular 

trichomes shape in 

lower epidermis 

leaflet 

48 

1 

2 

3 

Protuberance  

Non protuberance  

Abscent 

Non glandular 

unicellular trichomes 

in stem epidermis  

49 

1 

2 

3 

4 

5 

Clavate  

Capitate  

Capitate – clavate  

Botlle – shaped  

Absent  

Glandular 

multicellular 

trichomes in stem 

epidermis 

50 

1 

2 

3 

4 

3 

1 

2 

2-3 

Number of palisade 

layers in cross section 

of leaflet lamina 

51 

1 

2 

3 

4 

5 

3 

5 

3-5 

7 

5-7 

Number of spongy 

layers in cross section 

of leaflet lamina 

52 

1 

2 

3 

4 

5 

6 

7 

850-1096 

1134-1200 

1222-1457 

1512-1672 

1705-1910 

2050-2725 

2942-3810 

Mean of stem 

diameter (mm) in 

cross section 

53 

1 Craspedodromous  Leaflet venation type 54 
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2 

3 

4 

5 

Eucamptodromous  

Cladodromous  

Semicraspedodromous  

Reticulodromous  

1 

 

2 

1 

 

2 

Number of epidermis 

layers in cross section 

of stem  

55 

1 

2 

3 

4 

1-Branched  

Unbranched  

2 or more branched  

Absent  

FEVs , are the freely 

ending ultimatye veins 

of the leaflet  

56 

1 

2 

3 

4 

10 

14 

16 

32 

Number of 

chromosomes (2n) 

57 

1 

2 

3 

4 

5 

6 

7 

1 

2 

3 

4 

5 

6 

7 

Number of phenolic 

compounds  

58 

1 

2 

3 

4 

5 

6 

 

7 

 

9 

10 

Quercetin  

Formononetin  

Kaempferol  

Apigenin  

Quercetin + formononetin  

Quercetin + formononetin + 

Kaempferol  

Quercetin + Kaempferol + Apigenin 

Quercetin + Kaempfreol  

Quercetin + Apigenin  

Absent all compound   

Phenolic compound  59 
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8 

1 

2 

3 

4 

5 

6 

7 

8 

9 

April – June  

March – May  

March – April  

March – June  

April – May  

April – July  

May – September  

June – August  

July  

Flowering and fruiting 

peroid 

60 

 

ٔرنك يٍ خلال اٚجبد َغت  Agglomerative methodسعى انشكم انشجٛش٘ يٍ خلال غشٚمخ انزجًٛغ   

انزشبثّ الاػهٗ ٔالالم انشاثطخ ثٍٛ ٔدذرٍٛ ػبيهزٍٛ ٔثؼذْب َذصم ػهٗ انشكم انشجٛش٘ نُغت انزشبثّ ثٍٛ الإَاع 

 انًذسٔعخ .

 

  and Discussions Result النتائج والونالشت

ظٓش ثأٌ الاشكبل يزؼذدح الاظلاع أثذد رمبسة  Trifoliumػُذ دساعخ انزصُٛف انؼذد٘ نلإَاع انزبثؼخ نهجُظ  

ثٍٛ إَاع يؼُٛخ ثًُٛب أظٓشد إَاع اخشٖ رجبػذ ٔاخزلاف ٔاظخ دٛث سعًذ الاشكبل ثأعزؼًبل صفبد يُزخجخ ثبسصح 

 .T. stellatum varٌ انزشبثّ ٔاظخ ثٍٛ انصُفٍٛ ( ، ٔظٓش ثأ2ذ يصفٕفخ نٓزِ انصفبد فٙ جذٔل )ًه( ٔػ1جذٔل )

Stellatum  ٔT. stellatum var.adpressum ( 1دٛث ظٓش رطبثك ٔاظخ ثٍٛ انشكهٍٛ انزبثؼٍٛ نهصُفٍٛ شكم )

ٔ  T. resupinatumvar. 1نٕجٕد رمبسة فٙ يؼظى انصفبد انًُزخجخ ، ثًُٛب نى ٚظٓش رشبثّ ٔاظخ ثٍٛ انصُفٍٛ 

T.resupinatumvar. 2الاصْبس،  نٕجٕد اخزلافبد ٔاظذخ ثٍٛ انصُفٍٛ فٙ نٌٕ انزٕٚج ٔػذد انكشٔيٕعٕيبد ٔفزشح

 T. tomentosumvar.tomentosumٔانصُفٍٛ  ٔكزنك اثذٖ

T. tomentosumvar.glabrescensشكم انُٕسح  ٙ( دٛث اخزهفٕا ف4ٔاظذب  ثبلاشكبل انًزؼذدح الاظلاع شكم ) اخزلافب

 ثبنًُظش الاعزٕائٙ َٕٔػٛخ انزؼشق ٔفزشح  ٔانًجٛط ٔشكم دجخ انهمبح

 الاصْبس .

فٙ الاشكبل انًزؼذدح الاظلاع ثأعزثُبء ثؼط انصفبد T. hirtum  ٔT. cheleriٔنٕدع رمبسة ثٍٛ انُٕػٍٛ  

ٔيُٓب نٌٕ انزٕٚج ٔشكم دجخ انهمبح ثبنًُظش الاعزٕائٙ فزشح الاصْبس ، ٔاظٓشد ثبلٙ الإَاع رجبٍٚ ٔاظخ فًٛب ثُٛٓب 

 ( .1 , 2 , 3 , 4 , 5ثبلاشكبل انًزؼذدح الاظلاع نٕجٕد اخزلافبد ظًٍ انصفبد انًُزخجخ دغت الاشكبل )

نغشض انشثػ ثٍٛ الإَاع ، دٛث اظٓشد الإَاع لٛذ انذساعخ  Dendrogramكًب رى سعى انًخطػ انشجٛش٘  

 .Tانصُفٍٛ ٔكبَذ اػهٗ َغجخ نهزشبثّ ٔاظذخ ثٍٛ  38%انٗ  72%يذٖ نهزشبثّ رشأح ثٍٛ 

tomentosumvar.tomentosumٔT. tomentosumvar.glabrescens  نٕجٕد رشبثّ ثبنصفبد  72%ٔيمذاسْب

(   6شكم )  انًذسٔعخ انًؼذح نهٓٛكم انشجٛش٘ ْٔزا نى ُٚطجك ػهٗ الاشكبل انًزؼذدح الاظلاع لاخزلاف انصفبد انًُزخجخ 
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انهزاٌ  68%ٔثُغجخ رشبثّ  T. stellatum var. adpressumٔ. Stellatum var.    stellatumكًب اسرجػ انصُفبٌ .

ٔظٓش يٍ انًخطػ انشجٛش٘ اٚعب  انزمبء  اثذٖ رطبثمب  ٔاظذب  ثبلاشكبل انًزؼذدح الاظلاع دغت انصفبد انًُزخجخ .

دٛث ظٓش اخزلاف ثُٛٓى ثبلاشكبل نٕجٕد اخزلاف فٙ ثؼط  63%ٔثُغجخ رشبثّ T. resupinatum var. 1 , 2انصُفٍٛ 

 .T  ٔاَفشد انُٕع T. physodesيغ  T. hybridumاسرجػ انُٕع  %58انصفبد انًُزخجخ . ٔػُذ َغجخ رشبثّ 

dasyurum  ّنزًٛضِ ثهٌٕ انزٕٚج ْٕٔ  55%ثُغجخ رشبثrose .  كًب اسرجػ انُٕعT. alexandrinum  يغ انُٕعT. 

purpureum  ّٔلذ انزمذ الإَاع %53ٔثُغجخ رشبث ،T. nigerescens subsp. Petrisevii , T. hirtum, T. 

fragiferum leucanthum ,T. arvens ,T. cherleri T. ّانزمٗ انُٕػبٌ  50%. ٔػُذ َغجخ رشبثّ  52%ٔثُغجخ رشبث

T. echinatum  ٔT. lappaceum  كًب اسرجطذ الإَاع .T.grandiflorum  ٔT. campesteri ٔT. scabrum 

 .T. pilulare ٔT. ochroleucom  ٔT. pratens  ٔT. repens  ٔTٔلذ انزمذ الإَاع  . %48ثُغجخ رشبثّ 

spumosum  ّثبنُٕع  %38.ٔكبَذ الم َغجخ نهزشبثّ ْٙ  %47ػُذ َغجخ رشبثT. subterraneum ( جذٔل 6. شكم )

( دٕل اخزلاف فًٛب ثٍٛ الإَاع انًغزضسػخ 5اجشٚذ فٙ انجشاصٚم يٍ لجم )ْٔزا ٚزفك رمشٚجب  يغ انذساعخ انزٙ . ( 3)

 phosphoglucoisomeraseٔانجشٚخ فٙ َغجخ انزشبثّ انًذذدح ػهٗ اعبط انذضو أ ػذيٓب ثبنُغجخ نلاَضًٚبد 

malatedehydrogenese  ّ( 10، كًب ركش انجبدث ) %35ٔالم َغجخ كبَذ  %50دٛث ظٓشد اػهٗ َغجخ رشبث

 Trifoliumَٕع رًذ دساعزٓب فٙ ثٕنُذا نًؼشفخ انؼلالخ ثٍٛ انصفبد انزصُٛفٛخ فٙ انجُظ  15زلاف َغجخ انزشبثّ فٙ ثأخ

 ٔفغش رنك ثأٌ انجُظ يزغبٚش جذا  . %90انٗ  %5صفخ ٔدغت انزصُٛف انؼذد٘ اخزهفذ يٍ  21ثؼذ اخزٛبس 

                   

 

 

 

 

 

 

 T .arvense                                                                           T. pratense 
 

 

 

 

 

 

 

                   T.purpureum                                                    T.dasyurum 

 

 

 

 

 

 

 

  

           T.stellatum var. adpressum                      T.stellatum var. stellatum 

 Trifolumنجؼط إَاع انجُظ   Polygonal graph( الاشكبل انًزؼذدح الاظلاع 1شكم)
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                      T.alexandrinum                                                T.echinatum 
 

 

 

 

 

 

 

                         T.lappaceum                                              T.leucanthum 

 

 

 

 

 

 

 

                  T.cherleri                                                      T.hirtum 

 Trifolumنجؼط إَاع انجُظ   Polygonal graph( الاشكبل انًزؼذدح الاظلاع 2شكم)
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             T.spumosum                                                 T.scabrum 
 

 

 

 

 

 

  

         T. supterraneum                                               T. Pilulare 
 

 

 

 

 

 

 

           T.resuprinatum var.2                                T.resuprinatum var.1 

 Trifolumنجؼط إَاع انجُظ   Polygonal graph( الاشكبل انًزؼذدح الاظلاع 3شكم)
 

 
 

 

 

 

 

 

 T.tomentosum var. tomentosum             T.tomentosum var. glabrescens 
 

 

 

 

 

  

           T. physodes                                                   T. fragiferum 
 

 

 

 

 

 

 

           T.nigrescns subsp. petrisavii                        T. hypridum    

 Trifolumنجؼط إَاع انجُظ   Polygonal graph( الاشكبل انًزؼذدح الاظلاع 4شكم)
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             T.  campestre                                                 T . repens 

 

 

 

 

 

 

  

         T. ochroleucon                                               T. grandiflorum 

  

 Trifolumنجؼط إَاع انجُظ   Polygonal graph( الاشكبل انًزؼذدح الاظلاع 6شكم)

  

4 



 

Print ISSN: 2073-8854  &  Online ISSN: 2311-6544  

Magazin of  Al-Kufa University for  Biology / VOL.6/ NO.2/ Year : 2014 

http://www.kufabiojournal.org 

 

http://www.uokufa.edu.iq/journals/index.php/ajb/index / 

http://iasj.net/iasj?func=issues&jId=129&uiLanguage=en  

E.mail: biomgzn.sci@uokufa.edu.iq 

25 

 

O
T

U
s

 

1 100                            

2 40 100                           

3 43 38 100                          

4 45 43 48 100                         

5 38 40 48 42 100                        

6 42 43 55 42 68 100                       

7 40 48 38 74 50 43 100                      

8 45 50 35 53 47 45 45 100                     

9 40 52 42 84 48 50 46 48 100                    

10 37 40 35 42 50 50 50 45 40 100                   

11 32 25 42 74 32 30 38 27 38 47 100                  

12 37 37 32 38 33 35 35 37 30 25 52 100                 

13 42 48 42 42 48 47 33 40 30 42 30 32 100                

14 24 25 25 25 27 22 22 22 22 25 30 25 32 100               

15 39 47 33 30 35 47 32 38 30 35 37 32 42 27 100              

16 30 35 28 38 37 38 32 35 20 27 27 42 37 28 35 100             

17 28 25 30 23 35 40 25 28 23 30 20 25 33 33 28 28 100            

18 23 23 28 23 32 33 27 28 25 30 23 27 35 32 20 22 63 100           

19 37 35 32 35 30 40 42 28 30 37 25 25 42 25 35 37 53 52 100          

20 39 33 30 35 33 35 32 28 22 28 25 27 32 33 33 32 50 50 72 100         

21 29 27 23 25 20 25 25 30 18 22 18 22 28 38 27 28 45 37 45 52 100        

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

23 32 33 27 32 27 28 28 27 25 30 23 23 28 48 30 30 35 38 47 47 40 58 100      

24 32 38 28 27 30 32 30 25 28 28 23 30 33 43 20 28 42 45 50 52 38 48 45 100     

25 25 22 23 25 30 25 22 28 20 28 23 32 28 47 23 28 38 37 40 42 45 28 47 35 100    

26 25 37 23 30 25 28 28 28 23 33 22 28 35 30 27 37 38 37 32 30 22 22 28 32 32 100   

27 32 40 20 28 30 33 33 32 32 35 22 18 32 25 30 22 35 30 33 25 20 25 23 32 20 48 100  

28 47 37 43 37 32 38 40 35 37 38 32 23 33 23 33 22 37 32 35 33 32 25 28 32 23 27 32 100 

  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 

 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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