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Abstract.  The taxonomy of the genus Lepidium L. (Brassicaceae) in Saudi Arabia is reviewed, based on detailed field and herbarium studies. Six species have been recognized under this genus, including L. draba (=Cardaria draba (L.) Desv.), a species sometimes documented as a separate entity under the genus Cardaria Desv. The reasons for including this debatable species in the genus Lepidium are discussed in detail. All species have been enumerated with a detailed description, distribution and an identification key. L. bonariense L. (Section- Deliptium (Raf.) DC.), originally described from Brazil in 1753, is reported for the first time from Saudi Arabia..

Introduction

The genus Lepidium L. is one of the smallest genera in the family Brassicaceae of Saudi Arabia. About 150 species have been recorded within the genus, of which a few are present in West Asia, North Africa and tropical Africa  [1, pp. 407-411; 2, p.47; 3; 4, pp. 299-302]. This genus has a cosmopolitan distribution with greatest diversity in the Americas, South Africa and Australia.  Nine species have been recorded from the countries of Arabian Peninsula; of these, six including the new report, L. bonariense L., are reported from Saudi Arabia alone. Migahid [5, p.64] and Chaudhary [6, pp.480-481] each reported two species of Lepidium from Saudi Arabia while Mandaville [7, pp.139-140] and Collenette [8, pp.257-258] reported three and five species (including L. draba L.) respectively.  In order to elucidate the current taxonomic knowledge about the genus Lepidium in Saudi Arabia, a key to the species, descriptions, detailed drawings and distribution maps are included in this study. 

While studying the flora of the Jizan floristic region, south-west of Saudi Arabia, an interesting specimen was collected from Jabal Fayfa, a historical agricultural and urban area renown for its terraced cultivation. Although the first glance gives the impression that the specimen might be a young plant of L. sativum, critical examination 

of its floral parts shows that the characters match well with the description of L. bonariense L., a south American plant naturalized in many parts of the world including part of Africa and Yemen [1, p.410; 9, p.126; 10, p.20]. Since the area of collection lies within the phytogeographical zone of the Afro-montane archipelago-like regional centre of endemism, which also includes the high altitude areas of Ethiopia, Somalia, etc., the areas in and around Jabal Fayfa (170 14`N, 430 05`E) are famous for their species diversity. However, agricultural and urban developments even on the steep mountainsides of the region have cleared much of the natural vegetation and therefore paved the way for the establishment of many exotic and noxious weeds. The new record, along with other exotic species like L. africanum (Burm.f.) DC., are believed to have entered the Arabian Peninsula via Africa. Taxonomic and floristic studies in Saudi Arabia, particularly in the south-western region, have brought to light a number of new records and new taxa proving that the entire region is floristically much richer than expected and that further plant explorations here would be highly useful and rewarding [11-13]. 

L. virginicum L., which grows as an introduction in some parts of Middle East and S. Africa, is often confused with L. bonariense. The striking difference between these two is the undivided cauline leaves of L. virginicum and the deeply divided leaves of L. bonariense. There is speculation about the presence of L. ruderale L. in Saudi Arabia. This species has been recorded from Iraq and Kuwait and is possibly present in the Northern or Eastern parts of Saudi Arabia [6, p.480;7, p.139]. It belongs to the Euro-Siberian phytogeographical area and extends its distribution range into the Mediterranean and Irano-Turanian regions. However, L. ruderale appears to be rare outside its center of origin [4, p.302]. This species is characterized mainly by apetalous flowers and a much smaller (2-2.5 mm long) silicula. Two other species, so far not recorded from Saudi Arabia, but reported from neighboring Yemen are L. latifolium L. and L. armoracia Fischer & Meyer. Both species were accidentally introduced in Yemen and have been collected only once or twice.  Miller & Cope [1, pp.408-411] separated these two species from L. bonariense by the following list of characteristics: petals equalling or longer than sepals in both species; in L. latifolium, the leaves are usually simple and silicula with a rounded tip; in L. armoracia, the stigma distinctly projecting beyond the retuse tip.  

The systematic position of the genus Cardaria L., a Central Asian and Mediterranean taxon, is debatable. In the Middle East, this taxon is treated either as a separate genus [6, p.482; 7, p.141] or as a species within the genus Lepidium [8, p.257]. The characters used by the above authors to separate Cardaria from Lepidium are: cordate silicle and clasping leaves versus ovate silicle and sessile or stalked leaves. In addition to these, the silicle of Cardaria draba is indehiscent, wingless, inflated with an entire apex, whereas it is dehiscent, not inflated, winged with an emarginated apex in various species of Lepidium. These characters appear to be constant in different populations of both genera, except for the entire/round apex character of the silicle, which is also present in at least one species of the Lepidium (L. latifolium L.) . However, the polypeptide composition of the large and small subunits of ribulose-1-5-biophosphate carboxylase/oxygenase (RUBISCO) from Cardaria draba and related species in Lepidium have shown that, C. draba has its closest relatives within Lepidium, section Lepia [14]. Analysis of seed anatomy also gives some additional evidence to place C. draba within the section Lepia or in a separate section [15]. Considering all the facts mentioned above, I have included Cardaria draba, the only species of this genus in our region, within the genus Lepidium.

The present concept of this genus is based on the earlier classification of Thellung [16] and the later modifications of Carvalho and Vasconcellos [17, pp.330-331] and Hewson [18]. However, there are contradictions in the way researchers treat the specific and intra-specific taxa in the light of fresh collections. Variations and consistency of the characters are reported within the species, particularly in the case of floral reductions and the density or the type of pubescence [3; 19]. The number of petals and stamens in Lepidium varies from species to species. Petals are usually 4 in some species (L. sativum) whereas they are reportedly reduced (L. bonariense L.) or absent (L. ruderale L., a species collected from Kuwait and believed to occur in the Eastern Province of Saudi Arabia) in other species. The number of stamens is also reduced from six to either four or two in more than half of all species recorded under this genus. The reduction of petals  apparently occurs by the suppression of their growth once initiated, while the reduction of stamens, on the other hand, is likely to occur before initiation, either by loss or by the fusion of primordia [20]. Longevity of the plants also shows variation within the species. According to Jonsell [3] the distinction of annual, biennial or perennial characters is difficult to judge in at least some species as, for example, species such as L. africanum (Burm.f.) DC. and L. bonariense L. which show two types of longevity characters (annual and perennial) when they are in cultivation.

In the previous century most of the studies on Lepidium were based on the classification proposed by Thellung [16]. He proposed seven sections/subsections under the genus Lepidium on the basis of morphological characters of fruits. Based on the consistency of characters among the subsections of earlier classifications, Hewson [18] elevated the status of subsections into sections. Among these sections, cosmopolitan sections such as Dileptium (Raf.) DC., Monoploca (Bunge) Prantl and Lepidium L. contain the majority of species, and were classified as geographic elements on the basis of their distribution by continents. Apart from these, Thellung [16] also suggested a novel classification using a category called “grex”, based on certain groups of related species (sub-elements of above three sections) present in a defined geographic region. Since there is confusion and lack of unanimity among researchers regarding the status of sections, one of the  earlier classifications suggested by Thellung [16] and supported by Bowman et al. [21] is followed in the present study.

Taxonomic Treatment

Lepidium L. Sp. Pl. 643 (1753); Thellung, Die Gattung Lepidium (1906).

Annual or perennial herbs, or subshrubs with glabrous or hairy branches. Leaves usually pinnatifid or toothed (in our materials) or entire. Lower leaves usually peitolate; upper leaves sessile or subsessile. Inflorescence a simple raceme, or paniculate, terminal or axillary. Flowers small, pedicellate, ebracteate. Sepals 4, subequal, oblong or elliptic, obtuse, not saccate. Petals 4, white or yellow, linear to spathulate, longer than or as long as or shorter than sepals or highly reduced or absent. Stamens 2, 4 or 6; filaments linear or dilated at the base. Ovary flat, dorsiventrally compressed, ovules usually 2, pendulous; style short, stigma capitate. Fruit a silicula, laterally compressed, 2-chambered, 2-valved, usually with a sinus at its apex. Seeds brown, one in each cell, mucilaginous.  

Key to the Lepidium  species in Saudi Arabia

1.  Leaves sessile, auriculate, silicula inflated with a  cordate base.                   6. L. draba
1+ Leaves petiolate, attenuate, silicula not inflated, base round             
                     2

2.  Silicula adpressed to the rhachis, overlapping; prostrate herb.                   1. L. aucheri

2+ Silicula on spreading pedicels, not overlapping, erect plants

                    3

3.  Petals usually longer than sepals




                   4

3+ Petals absent, or if present, shorter than sepals


                   5

4.  Silicula longer than 4 mm, wings prominent; style up to the level

     of sinus apex.






      2.  L. sativum

4+ Silicula shorter than 4 mm, wings absent or not prominent,

     style wholly with in the sinus                     


  3. L. virginicum
5.  Cauline leaves pinnatifid


  
                                 6

5+ Cauline leaves linear-lanceolate to oblanceolate, margin entire 

     or with a few acute teeth. 



                5.  L. africanum
6.  Petals present, silicula 3-4 mm long.



 4. L. bonariense
6+ Petals absent, silicula 2-2.5 mm long

                                  L.ruderale


Section: Lepidocardamon Thell.

1.   L. aucheri Boiss. in Ann. Sc. Nat. ser. 2, 17: (1842); Migahid, Fl. Saudi Arabia, 1: 64 (1988); Mandaville, Fl. East. Saudi Arab., 139 (1990); Miller & Cope in Fl. Arab. Penin. 1: 408 (1996); Chaudhary in Fl. King. Saudi Arab., 1: 481 (1999). Fig. 1. 1.

Syn.:  L. borsczovi (Regel) N. Busch. In Kom., Fl. U.S.S.R. ed. 28: addenda p. 652, t.28, f. 2 and p. 507 (1939); L. aucheri var. borsczovi Regl in Regel and Herb., Enum. Pl. Semen 43 (1870).


Fig. 1. 1. Lepidium aucheri Boiss. 1a. a fruiting branch, 1b. a fruit;  2. L. sativium L. 2a. a fruiting branch, 2b. a basal leaf, 2c. a fruit.

Annual, prostrate or ascending herb. Stems up to 30 cm long, branching from the base, sub glabrous. Radical leaves rosulate, petiolate, obovate to spathulate, obtuse, margin obtusely dentate, base attenuate or subsessile. Racemes terminal or axillary, 30-40-flowered, individual racemes 15-30 cm long. Flowers small, c. 2 mm wide, stalked; fruiting pedicel 1.5-2 mm long, somewhat thickened and adpressed to the inflorescence axis. Sepals c. 1 mm long, oblong. Petals white or cream cloured, slightly longer than sepals, spathulate. Stamens 6. Siliculae adpressed to axis, overlapping, 1.75-2.5 mm long, ovate-oblong, puberulent at least on the inner face, shortly winged; apex notched with style tip included within the sinus. Seed c. 1 mm long, one in each cell, light brown.

Type: Iraq, Baghdad, Aucher Eloy 319 (G,K)

World distribution:  West Asia (except Turkey), Egypt, Afghanistan, Pakistan.

Dist. in Saudi Arabia: Central, Eastern and Northern provinces. It is a common plant in all major raudhas (meadows) of Central and Eastern Saudi Arabia (Map 1).


Map. 1.  Collection localities of the genus Lepidium in Saudi Arabia. ( Lepidium auchei Boiss.; ( L. bonariense L.; (L. sativum L.; + L. africanum (Burm.f.) DC. ( L. draba L.; O L. virginicum L.
Rep. Specimens: Raudhat Khuraim, near Riyadh, 2-12-1994, J. Thomas #303 (KSU-10247); Howtah Bani Tamim, Ibex reserve, 16-3-1996, Alfarhan & J. Thomas (KSU-10295); Ar ar, 7-5-1967, M. Yahya (RIY-13973); Hafartal Nissah, 5-2-1983, S. Chaudhary (RIY-6768); Jabal Aja, Hail, 9-3-1988, S. Chaudhary & J. Thomas (RIY-14032); Majma’a, Spring, 1981, F. Iskander (RIY-4950); Doumatal Jandal, 9-12-1983, H. Hassan (RIY-7976).

Section: Cardamon DC.

2. L. sativum L. Sp. Pl. 644 (1753); Migahid, l.c. 64; Mandaville, l.c. 139; Miller & Cope, l.c. 408; Chaudhary, l.c. 481; Wood, Hand Book of Yemen Flora, 126 (1997). Fig. 1.2.

Syn.:  L. spinescens DC., Syst. Nat. 2: 534 (1821); L. sativum ssp. spinescence (DC.) Thell. In Mitt. Bot. Mus. Univ. 28: 64 (1906).

Annual herb up to 50 cm high. Basal leaves petiolate, up to 6 cm  long, lyrate-pinnatifid with 2-4-pairs of lobes; lobes linear with entire or remotely serrate margins. Upper most leaves linear, entire, up to 3 cm long. Racemes terminal and axillary with approximately 2.5 mm wide, white flowers. Pedicel erect, not adpressed to the inflorescence axis. Sepals green with scarious margins, 1-1.5 mm long, ovate-oblong or elliptic, obtuse. Petals white or violet, spathulate, longer than sepals, 2-3 mm long. Stamens 6. Ovary emarginated. Siliculae c. 6x4 mm, ovate-orbicular, distinctly emarginated with stigma within or reaching the top level of the sinus; valves prominently winged. Seeds 2-3 mm long, reddish-brown.

Type:  Linnaean Herb. 824. 11 (LINN-Lectotype)

World distribution: In temperate and subtropical zones. 

Dist. in Saudi Arabia:  Eastern, Central, Western and southwestern regions. A weed of cultivated and abandoned fields, road-sides etc.

Rep. Specimens: Riyadh-Qaseem road, 75 kms from Riyadh, Feb. 1968, A. Migahid, (KSU-4352); Taif, 12-3-1403, H. Hassan, (KSU-3293); Hofuf, April, 1979, S. Chaudhary, (RIY-13976); Shaqra, NW of Riyadh, S. Chaudhary, (RIY-7965).

Section: Deliptium (Raf.) DC.

3. L. virginicum L. Sp. Pl. 645 (1753); Mandaville, Fl. East. Saudi Arabia, 140 (1990).

Erect annual herb, up to 50 cm tall. Stems glabrous or finely pubescent. Basal leaves incised to pinnate, up to 8 cm long. Upper leaves narrowly obovate, margin serrate or entire. Flowers small, c. 2.5 mm long. Sepals same as the length of petals, or slightly shorter. Petals white, c. 2 mm long. Silicula ovate to suborbicular, 2-4 mm long, shallowly emarginated.

Type:  Spec. in horto-bot. Upsal. Cultum. Herb. Linnaei No. 824:18 (LINN- Lectotype)

World distribution:  A native of North America, now a cosmopolitan weed seen in many parts of the world.

Dist. in Saudi Arabia: Collected only once from the Eastern Province. Now the presence of this species in the Eastern Province is doubtful.

Rep. Specimen:  Dhahran, J.P. Mandaville #3789 (BM). Not seen by the author. The above description is largely based on the details given in the Flora of Eastern Saudi Arabia.

4. L. bonariense L. Sp. Pl. 645(1753); Miller & Cope, l.c. 410; Wood, l.c. 126. Fig. 2.3.


Fig. 2. 3. L. bonariense L. 3a. a fruiting branch, 3b. part of a leaf, c. a. fruit; 4. L. africanum (Burhm. f.) DC. 4a. a fruiting branch, 4b. a fruit.

Erect, annual or perennial herb, 30-70 cm tall. Stems usually branching in the upper parts, puberulous. Leaves 2-3-pinnatisect. Radical and lowest cauline leaves 4-7 cm long with narrow linear lobes; lobes entire or serrate. Upper leaves similar to lower ones, sessile or indistinctly petioled, puberulous. Racemes terminal. Sepals c. 1 mm long, ovate or elliptic-lanceolate with scarious margins. Petals shorter than sepals or absent, linear to linear-oblanceolate. Stamens 2, filaments dilated towards base. Ovary circular. Silicula suborbicular 2.8-4 x 2.5-3 mm, deeply emarginated at the apex, stigma included within the sinus. Seeds brown with a narrow hyaline wing. 

Type: South America, plate 286/370 in Dillenius, Hortus Eltham. 2(1732)

World distribution: Originally a S. American plant, now naturalized in many part of the world, including Tropical Africa and Southern Arabia. It is widespread in South Africa.

Dist. in Saudi Arabia:  Collected only once from Fayfa mountains. This is a new record for the flora of Saudi Arabia.

Rep. Specimen:  Jabal Fayfa, 12-4-2000, Alfarhan, Turki & Varghese (KSU-14841).

5. L. africanum (Burm. f.) DC., Syst. 2: 552 (1821); Miller & Cope, l.c. 411. Fig. 2. 4.

Syn.:  Thlaspi africanum Burm. f. Prodr. Fl. Cap. 17 (1768).

Annual or perennial, much branched herb, about 60 cm tall. Stems erect or ascending. Radical leaves in rosettes, short-lived, oblanceolate. Cauline leaves petioled, linear-oblaneolate, base attenuate, finely puberulous or glabrous, 3-6 x 0.5-0.7 cm, entire or with a few acute teeth towards the tip. Racemes many, terminal. Sepals green, margin membranous, ovate c. 7 mm long. Petals absent or present, if present shorter than sepals. Stamens 2. Ovary broadly elliptic. Silicula usually ovate, shallowly emarginated, 1.7-3.4 x 1.4-2 mm, style distinct, stigma included within the sinus. Seeds reddish-brown.

Type:  South Africa, Cape Province, N. Burman (G (Herb. Delessert) - holo)

World distribution:  Tropical Africa, Europe, Yemen.

Dist. in Saudi Arabia:  South-western mountains

Rep. Specimens:  Jabal Al-Nufaiyah, 19-1-1995, M. Alallah (KSU-3108);  Jabal Fayfa, 14-7-1994, M. Alallah (KSU-1835).

Section: Lepia (Desv.) DC.

6. L. draba L. , Sp. Pl. 645 (1753); Miller & Cope,  l.c. 412; Collenette, Wild flowers of Saudi Arabia, 257 (1999). Fig. 3.5.

Syn.:  Cardaria draba (L.) Desv. in J. Bot. Agric. 3: 163 (1815).


Fig. 3. 5.  L. draba L., 5A. a fruiting branch, 5B. a flower, 5C. a fruit.
Perennial, up to 50 cm high, pubescent, erect herb. Leaves crowded near the base, petiolate; petioles slightly winged or not, c. 10x3 cm. Upper leaves sessile, sagittate-amplexicaul, acute or obtuse, entire or dentate. Flowers on dense, paniculate corymbs. Individual flower 3-4 mm long. Sepals glabrous. Petals white, about twice the length of sepals, c. 3.5 mm long. Stamens 6. Silicula 3-4.5x3.5-4.5 mm, cordate-based, apex acute, two seeded, indehiscent. Seeds brown, somewhat elliptic.

Described from Central Europe

World distribution: Mediterranean, Irano-Turanian regons, Arabia. Introduced into most temperate regions of the world.

Dist. in Saudi Arabia: All most all places. Rare in Central and Eastern provinces. A common weed in the agricultural areas of Western  and Southwestern regions.

Rep. Specimens: Riyadh, 1-4-1976, Sebri (KSU-2984); Sedeir, 10-3-1973, Migahid (KSU-2983); Abha, 7-4-1982, Bairele, Chaudhary & Konig (KSU-3292); Al-Mazara, N. of Doumatal Jandal, 9-4-1984, Al-Hassan (RIY-8562).
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دراسة تصنيفية للجنسLepidium L.  في المملكة العربية السعودية

أحمد حمد الفرحان

قسم النبات والأحياء الدقيقة، كلية العلوم، جامعة الملك سعود، ص.ب. 2455،

الرياض 11451، المملكة العربية السعودية
(قدم للنشر في 4/4/1422هـ؛ وقبل للنشر في 19/1/1423هـ)

ملخص البحث. تحتوي فلورا المملكة العربية السعودية على ستة أنواع تتبع الجنس Lepidium L. قدمت هذه الدراسة مراجعة تصنيفية لهذه الأنواع والوضع التصنيفي لنوع L.draba L.=Caradaria draba (L.) Desv  والذي يضعه بعض المصنفين كأحد أنواع الجنس Caradaria. 

كما أوردت الدراسة تسجيلا جديدًا (new reord) لنوع L. bonariense في المملكة والذي وصف لأول مرة في البرازيل سنة 1753م. كما أشتملت الدراسة على وصفًا تصنيفيًا لكل نوع ومفتاحًا تحليليًا لأنواع الجنس Lepidium في المملكة.
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