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ABSTRACT 

                   

This work aims at classifying the genus Tribulus which is represented in Egypt 

by 7 taxa (6 species & one variety) viz.: Tribulus terrestris, T.terrestris var. bicornu-

tus, T.pentandrus, T.macropterus, T.megistopterus, T.mollis and T.kaiseri according 

to the current classical morphological features including those of flower which can 

lead to a correct taxonomic decision. The work includes detailed comparative vege-

tative and reproductive morphology of the studied taxa, while drawings representing 

the extracted results are tried into cumulative plates. Also an artificial indented di-

chotomous key for the studied taxa is constructed. The key easily differentiated the 

pentacyclic flowered taxa  from the tetracyclic in 2 separated collections. The 1
st
 is 

composed of 5 taxa in which; nature of pericarp (bony or herbaceous), leaflet pairs 

into large leaf (7 or 6), calyx (persistant or deciduous), anther connection (basi-or 

dorsifixed) and others are found effective in identification. On the other hand; calyx 

imbrication (quincuncial or ascending) and stigma (persistant or deciduous) are used 

in separating the 2 spp. within the 2
nd

 collection.  
 

Key words: Genus Tribulus L., Morphological features 

  
INTRODUCTION 

 

Tribulus of the family Zygophyllaceae 

is a Linnaean genus (1753) described  

by 4 species (Tribulus terrestris, T. lanu-

ginosus, T. cistoides and T. maximus) into 

class Decandria and order Monogynia. 

 Oliver, (1868) divided the spp. of 

Tribulus into 2 groups according to the 

characters of ovary and stigma. Musch-

ler, (1912) classified them into 3 gps. 

according to the length of petals relative 

to calyx. Zohary, (1972) stated that the 

fruit is a schizocarp, mericarps 5, inde-

hiscent, often separating from axis at ma-

turity, indurated, prickly tuberculated or 

winged. Seeds solitary, obliquely pendu-

lous, coat membranous and endosperm 

absent.  

 On the other hand Engler and Pran-

tle, (1897) and Tackhohm, (1974) rec-

ognized 3 gps. of Tribulus spp. according 

to the characters of carpellary appendages 

(1- spiny with 2-4 spines for each carpel, 
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2- with two lateral wings, 3- spineless 

and wingless). Also Tackholm, (1974) 

recorded 5 spp. one subsp. and 3 varieties 

of the genus in Egypt (T. ochroleucus, T. 

pterocarpus, T. longipetalus, T. longi-

petalus subsp. macropterus, T. pentan-

drus, T. terrestris, T. terrestris var. orien-

talis, T. terrestris var. robustus & T. ter-

restris var. bicornutus.  

Abdul Ghafoor (1977) recorded that 

the flowers are solitary, axillary or pseu-

do-axillary, pedicellate, actinomorphic, 

pentamerous, yellow, rarely white, disc 

annular, fleshly and 10 lobed. Sepals 5, 

ovate–lanceolate, pubescent, margins 

membranous caducous or persistent. Pet-

als 5, patent, obovate, obtuse to + lobed at 

apex or fugacious. Stamens 10 in 2 

whorles, rarely 5, inserted between the 

lobes of the disc, without scaly append-

ages at base, 5 antisepalous ones shorter, 

5 adnate to the base of petals, anthers 

subbasifixed. Ovary sessile, ovoid or glo-

bose, 5-lobed, densely covered by long 

white apressed hairs, 5-loculed, each loc-

ule 2-5 ovuled, style stout – cylindric, 5-

ridged, 1-4 mm long, stigma 5 rayed, 

ovoid – capitate. 

El-Hadidi, (1978) recorded that 

Tribulus comprises about 25 spp. mostly 

paleotropic while Hosni, (1978) revised 

13 spp., 2 subspp. and 6 varieties of the 

genus in Egypt & Arabia and added 

T.kaiseri as a new record sp. to Egypt. 

Townsend, (1980), showed that 

Tribulus spp. are either annual or peren-

nial hairy herbs with opposite pinnate 

leaves, one bigger than the other at each 

node. 

Boulos, (1995) recorded 7 spp. one 

subsp. and 3 varieties of the genus in 

Egypt (T. ochraleucus T. pentandrus, T. 

macropterus var. macropterus T. macrop-

terus var. collenetteae, T. terrestris, T. 

parvispinus var. parvispinus, T. spurius, 

T. megistopterus subsp. pterocarpus, T. 

bimucronatus, T. mollis and T. kaiseri. 

This paper is the first in a study of 2 

parts, in this part a comparative study of 

morphological features of seven taxa of 

the genus Tribulus is carried out. In the 

second part, the histological features are 

going to be studied. The obtained results 

will be used as taxonomic information to 

suggest a new proposed system about the 

taxonomy of Tribulus. 

 

MATERIAL AND METHODS 

 

The present study is based on fresh 

and dried materials collected from differ-

ent localities in Egypt. A list of the stud-

ied specimens is given in Table (1). Spec-

imens were kept in the herbarium of the 

Faculty of Science (Girls), Al-Azhar 

Univ., Cairo. 

Foliar and floral details were exam-

ined with the aid of binocular stereomi-

croscope under incident light. Drawings 

representing the vegetative and reproduc-

tive morphology are original and record-

ed in cumulative plates (I-III). These 

were presented in a certain way in order 

to explain the most important characters 

analysed. 

 

RESULTS AND DISCUSSION 

 

(1) Vegetative Morphology:  PLATE I 
 

Whole Plant and Leaf Morphology  
 

a- Whole Plant: Pl., I Fig. 1 

  

The growth form varies between  

annual and biennial white pubescent 

herbs that have apical robust procumbent 

branches of sympodial dichasium growth. 

Annual herbs are: Tribulus terrestris; 
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Table 1. List of the collected specimens 

 

Specimens (Taxa) Locality Date of collection 

1- Tribulus terrestris, L. Cairo, Tayaran st., Nasr City 20-6-1997 

 

2-T.terrestris var.bicornutus 

  (Fisch et Mey) Hadidi. 

 

Cairo, Tayaran st., Nasr City 

 

20-6-1997 

3- T.pentandrus, Forsskal.* Kurkur Oasis (Western Desert) 18-2-1964 

4-T.macropterus, Boiss.* Red Sea  29-2-1977 

5- T.megistopterus, Kralik.* Bir Abraq (Eastern Desert) 13-1-1930 

6- T.mollis, Ehrenb.* Kurkur Oasis (Western Desert) 12-2-1964 

7- T.kaiseri,  H. Hosni.* Wadi El Siq (Ras Sidr, Sinai)   6-5-1927 

 

An* mark indicates herbarium specimen (Cairo Univ.). 

 

Fig. (1), T. terrestris var. bicornutus and 

T. kaiseri while the biennials are: T. mac-

ropterus, T. megistopterus and T. mollis 

in addition to T. pentandrus which is both 

annual & biennial herb. These may be 

semi-erect (T. megistopterus) or prostrate 

(the remainder spp.). Branches may be 

short; < 25 cm length (T. terrestris var. 

bicornutus, T. kaiseri), long; >50 cm 

length (T. terrestris var. bicornutus, T. 

pentandrus) and medium;  

< 50cm length (the remainders), either 

sparingly hairy (T. megistopterus, T. mol-

lis) or densely (the remainders).  

 

b- Leaf Morphology : Pl. I, Figs. 2-4 

 

 Leaves are usually opposite, petiolate, 

stipulate, unequal sized at each node and 

abruptly paripinnate. Large leaf may have 

7 pairs of leaflets (Fig. 2,a) in T. ter-

restris, T. megistopterus but mostly 6-

paired (Fig. 2,b) in the remainders. Small 

leaf may be 5-paired (Fig. 2,a) in T. ter-

resteis, 3-parired (Fig. 2,b) in T. me-

gistopterus, T.mollis and 4-paired (Fig. 

2,c) in the remainders. Stipules entire and 

acute, may be; broadly lanceolate (Fig. 

3,a) in T. macropterus, ovate – lancealate 

in T. pentandrus while long ovate (Fig. 

3,b) in the remainders. Leaflet usually 

entire, subsessile, asymmetric at base and 

elongate, may be; ovate-acute (Fig. 4,a) 

in T. terrestris, T. megistopterus & T. 

kaiseri or elliptic lanceolate-acuminate 

(Fig. 4,b) in T. terrestris var. bicornutus, 

T. pentandrus, T. mollis and or acute in T. 

macropterus.  

 

(2) Reproductive Morphology:  Plates: 

II & III  

 

a- Flower characters:     PLATE II 

 

It is usually solitary, ebracteate, pedi-

cellate, pseudoaxillary (Fig. 1), distinct 

and actinomorphic, either tetracyclic (Fig. 

2,a) in T. pentandrus & T. kaiseri or pen-

tacyclic (Fig. 2,b) in the remainders.  

Calyx descending imbricate (Fig. 3,a) in 
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Fig. 1. Whole plant,      Fig. 2. Leaflet pairs into large  and small leaves, 

Fig. 3. Stipule shapes,   Fig. 4. Leaflet shapes 
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Fig. 1. Flower position, 

Fig. 2. Floral cycles,  

Fig. 3. Fl. Diagrams (sepal & petal aestivations) 
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Fig. 4. Sepal shapes,  Fig. 5. Petal characters,  Fig. 6. Stamen position 

& anther lobes length, Fig. 7. L.S. in ovary,   Fig. 8. Stigmatic shapes 
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T. megistopterus, ascending in T. pentan-

drus, valvate (Fig. 3,b) in T. terrestris 

var. bicornutus, T. macropterus and quin-

cuncial (Fig. 2,b) in the remainders. Sep-

als may be obovate (Fig. 4,a) in T. ter-

restris, ovate in T. terrestris var. bicornu-

tus and lanceolate acuminate (Fig. 4,b). in 

the remainders, sometimes deciduous 

(Fig. 3,a) in T. megistopterus while per-

sistant in the remainders.  

 Corolla; usually imbricate, either 

creamy (T. kaiseri) or yellow (the re-

mainders). Petals may be quincuncial 

(Fig. 3,b) in T. macropterus, descending 

(Fig. 2,b) in T. terrestris and convolute 

anticlockwise (Fig. 3,a,c) in the remain-

ders. They are always obovate, either 

broad-based (Fig. 5,a) in T. terrestris, T. 

terrestris var. bicornutus, T. megistopter-

us or narrow based (Fig. 5,b). in the re-

mainders, spathulate in T. terrestris, T. 

terrestis var. bicornutus and flattened in 

the remainders. Apices may be truncate – 

wavy (Fig. 5,c) in T. megistopterus, 

emarginate in T. terrestris, T. pentandrus 

and obtuse (Fig. 5,d) in the remainders. 

Androecium; either one whorled 

(Figs. 2a, 3c) in T. pentandrus, T. kaiseri 

or two (the remainders). Stamen usually 

obdiplostimonous with the outer whorl 

attached to petal base (Fig. 6,a), introrse 

and open lengthwise. Anther lobes may 

be equal (Fig. 6,a) in T. terrestris, T. 

macropterus, T. mollis) but unequal (Fig. 

6,b) in the remainders, dorsifixed (T. ter-

restris, T. mollis) subbasifixed in T. mac-

ropterus and basifixed (the remainders). 

 Gynoecium syncarpous, usually sub-

tended by an annular disc and densely 

covered by white appressed hairs. Ovary 

sessile, superior with unequal locules 

except T. megistopterus, T. macropterus 

(Fig. 3, a&b) which have equal locules 

(each with 2-5 hemitropus ovules on axile 

placentation (Fig. 7). Style stout cylindri-

cal, 5-ridged, 1-4 mm long, while stigma, 

either persistent (T. kaiseri) or deciduous 

(the remainders), may be conical (Fig. 

8,a) in T. macropterus, cylindrical (Fig. 

8,b) in T. pentandrus, T. mollis, T. kaiseri 

and obovate  (Fig.8,c) in the remainders. 

  
b- Fruit and Seed : PLATE III 
 

Fruit: Pl. III, Figs. 1,2. 

 

 Usually a schizocarpic capsule, may 

be discoid (Fig. 1,a) with a spiny form (i) 

in T. terrestis, T. terrestris var. bicornu-

tus and a hairy form (ii) in T. kaiseri, +  

broadly ovate (Fig. 1,b) in T. pentandrus 

and subglobose (Fig. 1,c) in the remain-

ders. Pericarp bony in T. terrestris, T. 

terrestris var. bicornutus and herbaceous 

in the remainders.  

 Mericarp (Fig. 2) often separated from 

axis at maturity with the expocarp; 

winged (Fig. 2,a) in T. macropterus, T. 

megistopterus, tubercled (Fig. 2,b) in T. 

kaiseri, T. mollis and spiny (Fig. 2,c) in 

the remainders. 

 

- Seed: Pl. III, Fig. 3. 

 

 Always solitary, obliquely pendulous, 

usually obovate, testa membranous, either 

grooved (Fig. 3,a) in T. terrestris or entire 

(Fig. 3,b) in the remainders. Colour 

randged between brown (T. pentandrus, 

T. megistopterus, T. kaiseri) or creamy 

(the remainders). 
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Fig. 1. Fruit capsule shape, 

Fig. 2. Mericarp surface, 

Fig. 3. Seed testa 
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KEY FOR SPECIES 

 

A- Flower pentacyclic 

B- Pericarp bony, plant annual 

C- Large leaf with 7 pairs of leaflets, corolla descending imbricate, anther lobes 

equal and dorsifixed …………………………………………T. terrestris 

CC- Large leaf 6-paired, corolla anticlockwise, anther lobes unequal and  

basifixed …………………………………………..............T. terrestris 

 var. bicornutus 

BB- Pericarp herbaceous, plant biennial 

D- Calyx persistant, petals narrow based, seeds creamy 

E- Ovary with equal locules …………………………. ….T. macropterus 

EE- Ovary with unequal locules …………………………T. mollis 

DD- Calyx deciduous, petals wide based, seeds brown …. T. megistopterus 

AA- Flower tetracyclic 

F- Calyx quincuncial, stigma persistant ……………… T. kaiseri 

FF- Calyx ascending, stigma deciduous ……………......T. pentandrus 

 
This result is in conformity with Oliver (1868) who divided the spp. of Tribulus into 

2 gps. according to the characters of ovary and stigma. 
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 2005،  206 - 197( ، 2)13العربية للدراسات والبحوث الزراعية ، جامعة عين شمس ، القاهرة ، مجلة اتحاد الجامعات 
 سة تصنيفية لجنس تريبيولس )الفصيلة الزيجوفيللية( فى مصر  درا 

 أولا: الصفات المورفولوجية
]11[ 

1أمال حسن محمد - 1قدرية على أحمد
 

 مصر –القاهرة  -مدينة نصر  –الأزهر جامعة  –كلية العلوم )بنات(  –قسم النبات   -1

 

يهدد ه اددلب ب إلدددت ن ددج    دد يه  ددد     

أس أإس ريسدد   .genus Tribulus L ريإيددس   

ب  ددددفىج صددددج ى ددددر سب ىىتدددد  إسددددإ   ص ددددف  

    يفي  ىن س   أ سبع س  ه:
(Tribulus terrestris,    T. terrestris var. 

bicornutus, T. pentandrus, T. macropter-

us, T. megistopterus, T. mollis & T. kai-

seri). 

علج أسف  ب  فف  ب ىسرصس س ي  

ف زارة ب  قلي ي  ىش ىل  علج  لك ب خف   إ

سب  ج ىن ب ىىكن أن  ؤ ى ن ج  قربر 

    يفج سليم.

بش ى  ب إلت علج  ربسف   ف يلي  

ىقفر    ىخ له  ربكيب ب شك  ب ظفارى 

  سب  ج عإر ع هف إرسسىف   قيق   بخ

، كىف  م cumulative plates  سلف  ى ى   

بس خلاص ىف فح   ريفج   فعج سىس ن 

صرق إسهس   إين ب  إف ف  خىفسي  ب ىليطف  

)سع  اف خىس ( س لك  pentacyclicب زاري  

 )سع  اف بت  فن(. tetracyclicب رإفعي  

سق  بخ لف  ب  إف ف  خىفسي  ب ىليطف  

ب زاري  صيىف إي هف إف  سإ   طإي   ب غلاه 

أس عشإج  bony)عظىج  pericarpب تىرى 

herbaceousأزسبج ب سريقف  ـ(، ع   leaflet 

pairs  إف سرق  ب كإيرةlarge leaf  

أس  persistant ( ، ب كأ  ) ب م6أس  7)

 ( سغيراف.* deciduousى سفقط 

ب زاري   ب  سعفن رإفعيف ب ىليطف أىف 

صق    رصف عن طريق بلاخ لاه صج  ربكب 

)قسق ج  imbrication calyx ب كأ 

quincuncial   أس   فع ى(ascending  

 .stigmaس سبم أس  سفقط ب ىيسم 

 

 ب سلفرصؤب  أ.  قفسم    ب قسى عإ سفىج  أ.   تحكيم:


