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INTRODUCTION Flora of Iran. Our selected reproductive characters
Nonea Medik. is one of the major genera of consist of stigma form, position of stigma toward the
Boraginaceaetribe Boragineaewith approximately 35 ~anthers, form of scales, color, form and symmetry of
species distributed from central-western Asia to theflowers and characters of nutlets.

Atlantic area of southern Europe and northern Africa. ~ This genus is taxonomically critical, mainly due to
Its main center of diversity stretches over the Pontic_the dlﬁlCUlty in the identification and observation of
Caucasian mountain Systems and |ran0_TuranianIhe morphological characters with diagnostic value.
Anatolian highlands, while fewer species occur in Vegetative characters which is used to delimitation the
Europe and in the Mediterranean, especially in theSpecies of this genus are not sharp enough, so we have
semiarid parts of the Maghreb region from Libya to tried to choose some substituting characters to
Morocco (Selvi et al. 2006). distinguish between taxa more easily.

The genudloneaMedicus was originally based on ~ Our purpose of this revisionary study of this genus
the accrescent fruiting calyx and the hairy forniceswas improving the classification, characterizing the
inserted at the throat of the corolla; by these character&xa more comprehensively and delimiting the correct
it has become broadly accept¢Belvi et al. 2006). name(s) of the taxa named.

However, a broad range of inter-specific variation

occurs in general habit, life-form, morphology of MATERIALSAND METHODS

flowers and fruits, as well as in the structure of pollenThis survey is mostly based on material that we have
grains and stigma (Bigazzi & Selvi 1998, 2000). Suchcollected from wild populations with our friends help.
variation is not reflected in the traditional taxonomy of (table 1) A few herbarium specimens were examined to
Nonea which still relies on De Candolle’'s (1846) ‘complete a comprehensive coverage of the taxonomic
treatment in three sections based on the form' ofange ofNoneain Iran. Specimens have been studied
mericarpids and on the position of the anthers in thewithout fixation or preparation except boiling when it
corolla tube. De Candolle proposed three sections fowas necessary. For light microscopy, stigmas were
Nonea Sect.OrthocaryumA. DC. includes the species observed by an Olympus BX51 light microscope with a
with erect nutlets, sectCytrocaryum A. /DC..is. video camera Olympus DP12 model. Samples were
characterized by curved, reniform nutlets, and sectscanned with a Dino-Lite digital microscope AM413T
Nonea (= Cryptanthera A. DC.) circumscribes=all model. To describe characters, terminology was
species with anthers hidden in the corolla tube, whichollowed Selvi & al. (2001, 2002 & 2006), Flora of
include the great majority. Turkey and Flora of the USSR.

This infrageneric classification, however, does not
reflect the remarkable morphological and chromosomaRESUL TS
diversity which is emerging from recent studies. For £l ower
example, a palynological survey &oragineae has
shown thatNoneacontains the greatest diversity in the
tribe, with five pollentypes none of which fits into De
Candolle’s sections (Bigazzi & Selvi 1998). Another
survey of stigma forms in the tribe has confirmed
Nonea as the most. variable genus, with six types
largely corresponding to the pollen types (Bigazzi &
Selvi 2000).

Flora Iranica. (Riedl 1967), Flora of Iran |
(Khatamsaz, 2002) and other Floras attend to th(glm et . .
vegetative characters such as form and size of plant ,he straight nutlets belong to 3 tatd, lutea (figure
leaf and bracts, whereas based on our study thest: 2¢),N. Iuteavqr. flgvescens(flgure 1b, 2b)& N
characters showed a high degree of variation and the sea. N. anchusmdéﬁgure_ 1h, Ze) &N. turcomanica
are not suitable for the species delimitation. In this f!gure 1d, 2d) have semi- curved nutieté. diffusa
study we focused on reproductive characters, which aréflgure l.g, 2h) has the '?‘rgeSt nuFIets and

turcomanica& N. stenosoler(figure 1l, 2i) have the

not generally affected by environment. It's notable that )
in our field-based revision we observed manysmallest nutlets. Nutlets’ characters can only be used

variations in vegetative and reproductive characters that?" 'dentification when they are ripe. Most nutlets more

haven't been characterized correctly in Flora Iranica &°F less are hairy. Bgsal ringsh p‘%”_a(ﬁgur? 1'.(' 2D),
y N. stenosolen, N. diffusa, N. persidgure 1i, 2j) and

In this study, symmetry and color of throat and limb of
flowers are used for the determination (table 2). The
yellow color of throat inN. cspica, N. persicand N.
persica var. suchtelenioidesare distinctly different
from the limb. The flower inN. diffusa, N. pulla, N.
rosea, N. persicandN. persicavar. suchtelenioidess
curved (table 2).
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N. persica var. suchtelenioides(figure 1j, 2k) are  Stigma, papillae and faucal scale
distinctly dentate. Basal rings iMN. melanocarpa |n the specimens three types of stigma were observed.
(figure 1f, 2g)and N. stenosolerare not thick.N.  First, Pulmunaria-AnchusaBigazzi & Selvi 2000).

stenosolemutlets are f|ne|y whitish tuberculate (table The papi"ae show the typ|ca| |agenif0rm structure,
3),

Table 1. List of the investigatédoneataxa including origin of voucher specimens.

Taxe Locality Collector &Herb.No.
N. anchusoideBoiss. & Buhs Azerbajan, Sahand mount. 25-300C m | Mozaffarian 6985-TARI,
dupl. in TUH.
N. caspici (Willd.) Don. Esfehan, 3( km after Ardestan t| Pakravan 290-Alzahra
Kashan, 113 m, E 520, N 33 33 University herbarium (Aluh.)

Tehran, to Saveh, 10 km befc| Falatoury 290-Aluh.
Nasimshahr, 1200m
Markazi, Zarandieh, Mamonieh, 130 Falatoury 290-Aluh.
Tehran, Mahdashtto Eshtehard, z km | Falatoury 22C-Aluh.
to Eshtehard, 1090 m
Tehran, Karadj to Ghazvin, 109 km af| Falatoury 221-Aluh.
Tehran, 1220 m

N. diffusaBoiss. ¢ Buhs¢ Markazi, Tehran to Saveh, km/to | Falatoury 290-Aluh.
Saveh, 104 m
Tehrar, 15 km after Ziaran to Taleghe| Falatoury 290-Aluh.
210Cm
Tehran, Lavaszat, Saheli Ave., 1700 Falatoury 225-Aluh.
N. lute¢ (Desr.) DC var | Gilan, Bandar Anzali- 28 Ir Mohamadjany 29C-Aluh.
flavescen (C. A. Mey.)Lipsky MazandaranRamsa Gholizadeh 29C-Aluh.
N. lutee (Desl.) DC. var. lutee Gilan, Rasht to Asalem, Laks-28 Falatoury 290-Aluh.
Mazandaran, Minodasl 5 km after| Nattaj 290-Aluh.
Jangalde
Mazandaran, Chaloos, Shariata Nattaj 2<27-Aluh.
Gorgan, Jang-é Ghorog Nattaj 2228-Aluh.
N. macranthg(Ridle) Baytop Azerbajan, Moghan, kuhe Sahal Sharif, 650-IRAN or 262:
N. melanocarpBoiss Tehran, Saveh highway, Falatoury 290-Aluh.
Firouzbahram, 10¢ m
Tehran, Lavasa Naran 126(m Falatoury 291-Aluh.

Tehran, Lavasg, Saheli Ave., 1700 Falatoury 222-Aluh.
Tehran, Kan, Pa-é Kohsar, 2116 m, | Keshavarzi 292-Aluh.
50° 57 03" N 35° 56 09"

N. persicaBoiss. Tehran, Lar (preserve), 24m Falatoury 291-Aluh.
Esfahan, Kashan, Gham: Pakravan 291-Aluh.
Markazi, Arak, Meighan, 111m, E 4! | Malek Mohammadi 291-
44 90N 3479 Aluh.

N. persica Boiss. var. | Tehran, Lavasal, Naran, 170 m Falatoury 291-Aluh.

suchtelenioides(Riedl) Falatoury] Kerman,mt.Hazarai Famouri 533-IRAN

& Pakravan Tehran, Ziaran to Taleghan, 15 lafter | Falatoury 223-Aluh.
Ziaran, 2100 r

N. pulla(L.) DC. Azerbajan, Meshkinshahr to Ahar, | Pakravan 291-Aluh.
km to Ahar, 1200 m
Hamedan, Ganjnar Rastipisheh 29}-Aluh.

N. rosea(Bieb.) Link Azarbaiejan, Arasbaran, Kaleibar | Pakravan 291-Aluh.
Makeidi, 1200 m

N. stenosoleBoiss. & Balans Turkey, Seyithar, \azilikaye Pakravan 291-Aluh.

N. turcomaniceM. Poy. Tehran, Mahdasht to Karadj, 119 Falatoury 291-Aluh.
Tehran, Khali-e Fars highwa Falatoury 224-Aluh.

Gorgan, Gonbe-e Kavts, Khashkala Sharif 526Iran
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Table 2. Characters of floweirs Noneaspeceies.

haracter Color of limk Color of throa | Shape of flowe Symmetry of
taxa flowers
N. anchusoides bluish-violet to dull| same to limb infundibular actinomorphic
pink
N. caspica orange-red yellow narrowly infundibular + zygomorphic
N. diffusa blue-violet, blue-| yellow or | curved, infundibular + zygomorphic
white, white-pink, | different from
dark red limb
N. lutee var. | yellow pale yellow infundibuler actinomorphi
flavescens
N. luteavar.lutea yellow pale yellow infundibular actinomorphic
N. macrantha dark purple pale purple infundibular actinomorphic
N. melanocarpa purple-violet +same to limb narrowly infundibular + zygomorphic
N. persica purple-brown yellow distinctly curved andasymmetrical andg
irregularly infundibular | inclined
N. persica var. | purple-brown yellow distinctly curved andasymmetrical and
suchtelenioides irregularly infundibular | inclined
N. pulla purple-browr +same to liml distinctly curved anc| asymmetrical anc
irregularly infundibular | inclined
N. rosea purple-pink yellow infundibulal actinomorphi
N. stenosolel purplist- rec +same to liml narrowly infundibula actinomorphi
N. turcomanice pale yellow- white yellow narrowly infundibulai actinomorphi

characterized by an apical plate like cap. The length ofvesicariatype in apical notching. InfNonea vesicaria
these lobes is different and M luteaare longer than type (fig. 3b) (Bigazzi & Selvi 2000).

the others.Pulmunaria-Anchusatype occurs inN. In five taxa,N. lutea, N. luteavar. flavescens, N.
caspica, N. diffusa, N. melanocarpa, N. lutea, N. luteaturcomanica, N. roseand N. macrantha anthers are
var. flavescens, N. turcomani@nd N. rosea.Second, overlapping the scales and M. persicastyles not
Nonea pullatype (Bigazzi & Selvi 2000). The papillae reaching the anthers.

which maintain the typical lageniform structure, are  In N. persicaand N. persicavar. suchtelenioides
large in size and densely packed, and show an averadég. 4d and fig. 5b) faucal scales consist of short stiff
number of cap lobes (fig.»3). This group consists of ahairs. Faucal scales df. roseaare hairy and papillose
small number of Nonea taxa, but is somewhat (fig. 4c & fig. 5d). Faucal scales M. anchusoides, N.
heterogeneous and can be subdivided into thregulla (fig. 5a), N. macrantha(fig. 4b & fig. 5a)& N.
subtypes (Bigazzi & Selvi 2000). The first consists stenosolerffig. 5a)are densely long hairy (table 4).
only of N. anchusoidesan Irano-Turanianspecies

characterized by a subcylindrical stigma with lateral D] SCUSSION

papillae (Bigazzi & Selvi 2000). The second consistsReproductive characters seemed very useful in the
of N. macrantha& N. stenosolerand is characterized delimitation of the species dfioneaand therefore, a
by a deep narrow cleft reaching the style. The thirdkey to the species mainly based on reproductive
consists ofN. pulla N. persicaand N. persicavar. characters was prepared.

suchtelenioides which are characterized by a large

stigma and lobes that are widely separated and more drlower

less strongly spreading. IfN. caspica and N. Color of limb and throat of flowers are distinguishable
turcomanicadistinctly there are two types of papillae, characters among some takh.caspicahas orange-red
Pulmunaria-Anchusatype in general andNonea limb and yellow throat, this character distinguish it
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from N. melanocarpawith purple flower and from\. Form of stigma and faucal scales are useful characters
diffusawith white-pink or blue-violet flower, but these especially in distinguishingl. persicaandN. pullaas
characters are only usable in fresh materials as they at@ey are very similar in habit, but faucal scaleNn
changed in drying. persica consists of short stiff hairs and iN. pulla
consists of long hairs. It is noticeable that according to
our studyN. pullais restricted to west of IramN. pulla

Stigma, papillae and faucal scale

Table 3. Characters of nutletsNloneaspecies.

Character | Nutlet's shap Basal rin¢ Indumentun
Taxe
N. anchusoide semi-curved, with lateral be: thick, with short teet puberuler
N. caspici horizontal, transversly ovoid, with | £ thick, with 1(-20 small| glabrous ol
lateral beak teeth puberulent at base
N. lutee var | straight, oblong, densely rugose, w| thick slightly or
flavescen short obtuse ap: markedly down
N. lutee var. | straight, oblongc-cylindrical, | thick puberuler
lutea longitudinally rugose, with short obtuse
ape’
N. macantha horizontal, subreniforn scarcely_thickened, wit| glabrou:
short teet
N. melanocarp: | horizontal, transversly oblong, with| notthickered, with up to| downy with hairs
lateral beak 20 smallwrinkles longer on ring
N. persica horizontal, transwvisaly ovoid, " with | + thick, dentat puberuler
lateral beak, rugose, * crist
N. persica var. | horizontal, transveally ovoid, ~with | £ thick, dentat puberuler
suchtelenioide lateral beak, very rogu
N. pulla subglobular, with lateral beak, net-/| + thick, dentat downy
rugost
N. rosea straight, oblong, obtu: thick + downy
N. stenosolel transversdy ovoid, with small latera| with 11- 14 teetl puberuler
beak, reticulate- rugose; finely whitish
tuberculat
N. turcomanice markedly curved; alrrst horizontal, witr| thick + downy
apex pressed to the side, s-ovate
Table 4. Characters of flowersNoneaspecies.
aracter Stigma forn Papillae forn Faucal scale| Position of stigm
Taxe indumentur
N. anchusoide Nonea  pulla| Pulmunarie- densely lon- | style reaching the anthe
type-1 Anchusaype hairy
N. caspici Pulmunarie- Pulmunariz- hairy style reaching the anthe
Anchusaype | Anchusa type &
Nonea vesicari type
N. lutee (var. | Pulmunarie Pulmunarie- hairy style reaching the anthe
flavescen Anchusitype | Anchua type or slightly pass the
N. lutee var. lutee Pulmunarie- | Pulmunarie- hairy style reaching the anthe
Anchusitype | Anchusitype or slightly pass the
N. macranthe Nonea pulli | Pulmunarie- densely log | style slightly exerted fron
type-2 Anchusi type hairy the throa
N. melanocarp: Pulmunarie- Pulmunariz- hairy style reaching the anthe
Anchusitype | Anchusitype
N. persica Nonea pulla| Pulmunarie- short, stiff hairt | style not reaching th
type-3 Anchusatype anthers
N. rersica  var. | Nonea pulla] Pulmunariz- short, stiff hair: | style not reaching th
suchtelenioide type-3 Anchusi type anther
N. pulla Nonea pulla| Pulmunariz- densely lon | style reaching the anthe
type-3 Anchusi type hairy
N. rosea Pulmunarie- | Pulmunarie- lonc- hairy & | style slightly exerted fron
Anchusaype | Anchusaype papillose the throat
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N. stenosolel Nonea pulla| Pulmunarie- densely lon- | style reaching the anthe
type-2 Anchusatype hairy
N. turcomanice Pulmunarie- | Pulmunarie- hairy style reaching the anthe
Anchusaype | Anchusa type & or slightly pass them
Nonea vesicarigype

I 0.5 mm

Fig. 1. Nutlet. (aNonea lutea(b) N. luteavar. flavescens. (c) N. rosea. (d) N. turcomanica. (e) N. caspica. (f) N.
melanocarpa(g) N.-diffusa (h) N. anchusoideqi) N. persica (j) N. persicavar.suchtelenioidesk) N. pulla (I) N.
stenosolen

and N. macranthahave the same faucal scales butin two taxa,N. turcomanicaand N. anchusoides. N.
different subtypes of stigma. turcomanicais annualwith yellow to white flowers and

Papillae are generally the same in these taxa bud. anchusoidess perennial with bluish violet flowers.
different inN. caspicawhich has two types of papillae Size and number of teeth in basal ring of nutlets are
followed by the other variation in characters such asother characters to separate taxa. They are finely
having narrower leaves and taller stem. dentate inN. diffusa,wrinkled in N. melanocarpaand

with 10-20 small teeth iN. caspica Most nutlets are

more or less hairy, therefore the absence or presence of
airs on nutlets is not useful as it has been used in some
loras. Nutlet characters can be used for identification

Nutlet
Straight, curved or semi-curved nutlets may be used t(E
distinguish some taxa. Semi curved nutlets occur only



135 Nonea morphology IRAN. JOURN. BOT. 15 (1), 2009

only when they are ripe, also, not sufficient alone, butTypus: [Iran] Bakhtiari: Kuh Rang, Wendelbo 942,

they should be used with other characters. (BG.).
Specimen seen: Kerman: Kuh-e Hazaran, Famouri
New combination 5339-E.

Nonea persica Boiss. var.suchtelenioides (Riedl)
Falatoury & Pakravarcomb. nov.

Syn.: N. suchtelenioide$l. Riedl in Wendelbo, Acta
Univ. Bergensis Ser. Math. Nat. 1962, 1: 37.

™

I 0.2 rmm

I 0.25 I 0.3 mm

Fig. 2. Nutlet. (aN. lutea (b) N. luteavar. flavescens(c) N. rosea.(d) N. turcomanica(e) N. anchusoidedf) N.
caspica (g) N. melanocarpa(h) N. diffusa (i) N. stenosolen(j) N. persica. (k) N. persicavar. suchtelenioide(l)
N. pulla



e

Fig. 3. Papillae. (aPulmunaria-Anchusaype. (b)Nonea vesicaridype (Bigazzi & Selvi 2000). (d). lutea.(d &
e) N. melanocarpa(f & g) N. diffusa.d & g) form of caps.
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Fig. 4. Faucal scales. (Bpnea melanocarpdb) N. macrantha(c) N. rosea (d) N. persica

In this study it has been considered that differences ofypus: [Caucasia] in campis praesertim argilloso-salsis
N. suchtelenioideRiedl andN. persicaBoiss is not  prope Sallian et lenkoran, 29 1830, C. A. Meyer.
enough to separate them as two distinct species. Thi. luteaandN. flavescengormerly known as distinct
foregoing characters to separdie suchtelenioides species (Khatamsaz 2002; Riedl 1967) do not have
from N. persicain Flora Iranica (Riedl I. c.) are not enough different characters to be distinguish as two
useful. The dwo.taxa differ in shape and density ofdistinct speciesN. flavescenssaid to differ fromN.
fruting calyx and habit.of stem. Fruiting calyx is larger lutea only in rarely branching stems and spathulate
and more sparse and stems are ascending-prostrate leaves As these characters are not constant and there
N. persicavar. suchtelenioideswhereas irN. persica  are minor differences on reproductive characters, they
var. persicafruiting calyx is smaller and less sparse andare treated as varieties of the same species here (see
the stems are erect or erect-ascending. tables).

Nonea macrantha (H. Riedl) A. Baytop Notes Roy.

Changing ranks comparing to recent  Bot Gard. Edinburgh 35 (3): 299 (1977).
Floras Syn.:Nonea pullalL.) DC. subspmacranthaH. Riedl,

Nonea lutea (Desr.) DC. varflavescens (C. A. Mey.) _IC_)St' B_Ot' IZeitsc'f’llr. 110: 531 (196:2'. t Huet Jf
Lipsky. FI. Kavk. (1899) 395. ypus: [lrag] 'Nonnea armenaBoiss. e ue

: Kurdistan (Assyria orient), in montis Helgurd (ditionis
Syn. N. flavescengC. A. Mey.) Fisch. & C. A. Mey., : 4 ) "
Ind. Sem. Hort. Petrop. 17 (1835). leanquz), regione superior, 3000 m, 26 A893",J.
bornmiller1629.
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C d

Fig. 5. Hairs of faucal scales. (a) long hairjNinanchusoides, N. macrantha, N. pudladN. stenosolen(b) short,

stiff hairs inN. persicaand N.-persicavar. suchtelenioidegc) hairy in other taxa; (d) Long— hairy & papilloseNn

rosea.

N. macranthawvas formerly treated as a synonymNof  diffusa In fact N. caspicais highly variable, already

pulla (Khatamsaz 2002) or as'a subspeciebBl.opulla  divided by Riedl (1967) to three subspecies. Obviously,

(Riedl 1967) but our results showed that they bearfurther studies based on field observations of the

enough differences on . reproductive characters tdistribution of whole complex, studies of type

distinguish them as distinct species (see tables). specimens and other data are needed to clarify
taxonomic status dfl. caspicacomplex.

Nonea diffusa Boiss. & Buhse, Mem. Soc. Nat. Mosc.

1860: 152 (1860). . . .

Various herbarium specimens have been determined a3 MPlified key to Nonea species

N. caspicaeither in herbaria or in the literature which 1- Nutlets erect _ 2

show a very wide range of characters in size and shape Nutlets curved or semi-curved 4

of stems, leaves, flowers and nutlets. The examinatior¢- Flower yellow or white 3

of many herbarium specimens as well as fresh material§- Flower red or violet N. roseavar. lutea

in the field showed that they belong to two spedies, 3- Plant small; leaf distinctly spathulate

caspicawith narrow root, orange-red flower, yellow N. luteavar. flavescens

throat of corolla and 10-20 small toothed nutlets, and3- Plant large; leaf not spathulate N. lutea
thosewith fleshy root, big white-pink or blue-violet 4- Nutlets semi-curved 5
4. Nutlets curved 6

flower and finely dentate nutlets may be referablil.to
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5. Annual; flowers yellow or white; scales hairy REFERENCES

N. turcomanica Baytop, A. 1979: Nonea in Davis, P. H. (ed.), Flora of
5. Perennial; flowers bluish-violet ~ N. anchusoides Turkey and the East Aegean Islands, vol. 6: 404-
6. Annual 7 414. -Edinburgh University Press.
6. Perennial 9 Bigazzi M & Selvi F. 1998: Pollen morphology in the

7. Lea_ves oblong-lanceolate;_ flower purple, _throat not Boragineae Bercht & J Presl (Boraginaceae) in
yellowish; one type of papillae; nutlets with many  relation to the taxonomy of the tribe. —Pl. Sys. Evol.

wrinkles N. melanocarpa 213: 121-151.

7. Leaves lanceolate-linear; flower orange-red, pink-Bigazzi M & Selvi F. 2000: Stigma form and surface in
white, blue-violet, throat yellowish or different from the tribe Boragineae (Boraginaceae):
the limb; + 2 types of papillae; nutlets dentate. 8  micromorphological diversity, relationships with
8. Plant densly branched; flower orange-red (in dried pollen and systematic relevance. —Canadian Journal
spesimen purple); nutlets medium size  N. caspica of Botany 78: 388—408.

8. Plant poorly branched; flower not orange-red; Khatamsaz, M. 2002. Nonea in Assadi, M. & al. (ed.),
flowers and nutlets distinctly large; nutlets largly  Flora of Iran, no. 39:191-214. -Research Institute

dentate N. diffusa of Forests:and Rangelands, Tehran.

9. Scales with stiff hairs 10 popov; MG. 1953: Nonea in Komarov, V. L. (ed.)
9. Scales densely long-hairy 11 Flora SSSR, vol. 19: 237-257. -Moskva &
10. Stem erect to erect- ascending; Inflorescence dense; | eningrad, translated from Russian (1986), Bishen
fruting calyx not expanding Singh Mahendra Pal Singh, India.

. N. persicavar. persica | Riedl, H. 1967: Boraginaceae in Rechinger K. H. (ed.)
10. Stem ascending-prostrate; inflorescence not very . Flora Iranica no. 48. —Akademische Druck-u.

dense; fruting calyx expanding Verlagsanstalt, Graz.

N. persicavar.suchtelenioides  selyi, F. & Bigazzi, M. 2001: The Nonea pulla group
11. Bracts very small and narrow N. stenosolen (Boraginaceae) in Turkry. -Pl. Syst. Evol. 227: 1-
11. Bracts larger than calyx 12 26.
12. Branched from base and above the middle; caulingelvi, F., Papini A. & Bigazzi, M. 2002: Systematics of
leaves loose N. pulla Nonea (Boraginaceae-Boragineae): new insights
12. Branched above the middle; cauline leaves dense  from phenetic and cladistic analyses. -Taxon 51:

N. macrantha 719-730.
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