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AIlS·I""'l. Pollcn morphology <lnu floral microcharaclcrisllcs as achcnc surfacc. fila· 

ment collar and style form were inveqigalcd in..t.l South American /-Irpocl/Ocris species 
by LM and. in cenain ca,es. by SEM. 

The sluuieu species are divided inlo Ihree well defined groups. II is proposed 

that Olle group. ~'iz, II. 5e5siliflorn be separated [rom flypoclweris as a distillct genus 
Orco!!"il" D. Don. Tvpified by D. scssili/lom (Kunlh) D. Don. 

Hypochoeris has a characteristic geographic distribution compared with other gen
era in Lactuceae. it has different major centers of distribution, Mediterranean 
Basin, western Eurasia, eastern Asia and south America (Stebbins et al. 1953). 
Besides, it displays great morphological variations. Some species are scapose, 
others have cauline leaves and some have one row of pappus hairs, others two 
(Sell 1975). Bentham (1873) divided Hypochoeris into 10 sections, some of which 
had been described earlier as separate genera. Hoffmann (1894) reduced the sec
tions to five, and included in sect. Achyrophoms (Scop.) Benth. S. American 
species, plus H. grandiflora, H. mantlata, and H. uniflora. El-Ghazaly (1980) 
divided the genus into three groups, based on pollen characteristics and such other 
microcharacteristics as achene morphology, anther tissue, filament collar, basal 
anther appendages, style form and corolla pubescence. The present study is con
cerned with the South American Hypochoeris species. Some of the above men
tioned characteristics were reinvestigated in other collections of the previously 
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studied species and in South American species which were examined for th e first 
time. The aim of thi s study is to consider the importance of pollen morphol ogy 
a nd certain micromorphological fea tures in the re-evaluation of the South Ameri 
can Hypochoeris . 

Material and Methods 

Poll en samples were taken from specimens in the he rbaria of the Swedish 
Mu se um of Natural Histo ry, Stockholm (S) and th e University of Cali fornia 
Be rkele y (UC) . 

Tile po llen samples were acetolyzed (Erd tman 1960) and mounted in glycerol 
je ll y for light mi croscop y observations. On the basis of the light mic roscopy study, 
some species representing different po llen types were prepared for scanning elec
tron microscopy (SEM) study. The ace tolyzecl poll en grains were deh ydrated in 
acetone ser ies and mounted on the surface of a metal holder in a few drops of 
100% acetone . T he spec im ens were then coated with gold /palladium , using the 
evaporation tec hni que. The specimens we re examined and ph otographed with a 
Jeol J5M 35. 

For the micromorph ological observations, flo rets from herbarium material 
we re soften ed in bo iling wa ter , di ssected under a stereomicroscope , moun ted in 
Hoye r's Solut ion (Ande rso n 1954), examined, an d photographed with light micros
copy (LM). 

Dry achenes were mounted on an adh es ive surface on the metal holder and 
prepared fo r SEM study. 

Results and D iscussion 

The floral mi cromorphol ogic11 and palynological findin gs in the prese nt st ud y 
on th e South Ame ri can species of Hypochoeris , suggest the poss ibility of division 
of the ge nus in to three groups: i. e., the H. gardneri, H. andin a, and H. sessilijlora 
groups, respectively. 

I. 	 Th e H. gardn eri group 

This group includes H. alba ", H. apargioides , H. atrocepha/a, H. brasiliensis, 
H. chondrilloides', H. chrysanlha ' , H. gardneri, H. lessingii , H. /ulea ~ , H. rosen
gurllii " and H. variegara *, (" = ex amined for the first time ). 

This grou p is characteri zed by having subechino lophate pollen grains with 
devel oped ridges and depressions (Fig. IB, 28) , simil ar to the echin oloph ate pollen 
grains of the European-Mediterranean species , e. g. H. maculata and H. lae vigate 
(Fig. lA, 2A ) , but differ in having large r po lar areas (d. Fig. lA , B) and el on
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gated, irregular depressions (ef. Fig . 2A, B). These features indicate that the 
lophate pattern of the H . gardneri group is not as well developed as in the Euro
pean-Mediterranean species. The filament collar is the uppermost part of the fila
ment. In the taxa investigated , the collar is a more or less cylindrical structure that 
varies in length and width. In H. gardneri group, the filament collar is longer than 
in the H. andina and H. sessiliflora groups (Fig. 3A). The style is thin and bears 
long hairs (Fig. 3D), and its branches are generally shorter than in the other 
groups. The achene is covered with ribs of fimbriated, superposed scales that vary 

Fig.1. 	 SEM micrographs. Different types of Hypochoeris pollen in polar view. A. H. mandata. The 
polar area is large and the interlacunar gap is narrow (arrow head). B. H. gardneri. The polar 
area is larger than in the previous one and the interlacunar gap rather broad. C. H. chillensis . 
The polar area is the largest among the previous types. Note echinae are long with swollen 
bases, and perforations are comparatively wide. D. H. lanata. The polar area is similar to the 
preceding one and the interlacunar gap is very broad (arrow head). Scale line equals 10 ,um. 
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Fig. 2. 	 SEM micrographs. Different types of Hypochoeris pollen in equatorial view. A. H. mawlaw. 
Note well defined pentagonal depressions (D) and very narrow interlacunar gaps (arrow). B. 
H. alrocephala. Note the depressions (D) are elongated and are not as well defined as in the 
preceding type. C. H. meyeniana . The depressions (D) are comparatively narrow with echinae 
(arrow) at their bottoms. D. H. odorala. It belongs to the preceding pollen type. They have 
similar undeve loped subechinolophate pollen. The H. odorala differs by presence of long 
echinae with narrow bases. E. H. coronopifolia. The equatorial ridges (arrows) and the depre
ssions (D) are poorly defined. The interlacunar gaps are very broad (arrow heads) . F. H. 
lanala . Note the equatorial ridges and the depressions are absent. Scale line equals 10 /lm . 
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Fig. 3. 	 LM photographs. A-C. Different types of Hypochoeris filament coll a r . A. H. gardneri . Note 
the filament colla r is longer th an in the othe r types. B. H. andina . Note the filame nt collar is 
shorte r a nd thinner tha n the preceding one. C. H. [anala . It is the sho rtest filame nt collar 
among the previously mentioned types. D-F: different types o f Hypochoeris style forms. D. 
H. gardneri . The stigmas are comparatively thin and bear long hairs. E. H. meyeniana . The 
stigmas a re s ligh tl y thicker than the preceding o ne . F. H. [anala belongs to H. sessiliflora 
group. It is strikingly diffe rs from the o the rs. No te thick stigma that bears long papillae . Sca le 
line equals 100 ,urn . 
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from short with slightly dissected margines, to elongate with deeply dissected mar
gines (Figs 4 A-C). 

II. The H. andina group 

This group includes H. andina, H. ehillensis*, H. elala", H. foliosa', H. 
graminea "', H. grandidenlata 8 

, H. hookeri, H. humilis, H. megapolamiea, H. 
meyeniana, H. microeephala, H. odorala, H. parodii*, H. peliolaris*, H. scor
zonerae* , H . spalhulala" and H. slenocephala". 

This group is characterized by having subechinolophate pollen grains with 
large polar areas and long echinae (Fig. lC). The aperture is distinguished by large 
and meridionally oriented oral lacuna (Fig. 2C, D). The interlacunar gaps are 
comparatively broader than in the previous group (Fig. 2C). The depressions are 
comparatively narrowe r and irregular in shape with echinae at their centres (Fig. 
2C, D). The pollen grains of this type appear to be intermediate in development 
between the primitive echinolacunate pollen of the H. sessiliflora group and the 
derived one of the H. gardneri group and the European-Mediterranean species of 
Hypochoeris. The filament collar is generally shorter and thinner than the previous 
type (ef Fig. 3A & 8). The style is thicker than in the H. gardneri type, its 
branches are long and the style is covered with hairs that vary from long with 
narrow base and sharp tip to short with swollen base and rounded tip (Fig. 3E). 
Th e achene is covered with broad ribs of superposed scales that have dissected 
margins (Fig. 40-F). 

1/l. The H. sessiliflora group 

This group includes H. aeaulis, H. barbala*, H. clarionoides *, H. 
coronopifolia * , H. eriolaena", H. ineana", H. lanala *, H. pampasica', H. sessilif
lora", H. selOsa', H. sonehoides*, H. laraxaeoides*, lenuifolia " . 

This group differs from the other two in having echinolacunate pollen grains 
rather than su bechinolophate or echinolophate grains. The echinolacunate pollen 
grains of this group are di stinguished by large polar areas and long echinae (Fig. 
1D). The equatorial ridges and the depressions are poorly developed (Fig. 2E) or 
absent (Fig. 2F). The aperture is characterized by larger oral lacuna (Fig. 2E) and 
broader interlacunar gaps (Fig. 2E) than in the previous types. The filament collar 
is usuaJly shorter than the previous types (Fig. 3C). The style branches are com
paratively thick and covered by long papillae (Fig. 3F). The achene is covered by 
broad glabrous ribs (Fig. 4G-I). In few cases, the ribs are covered by rudimentary 
scales, as in H. eriolaena and H. selosa. 

The echinolacunate pollen grains are usually accompanied by characters such 
as long echinae and large size, which are considered primitive by Wagenitz (1976) 
and Tomb (1975). The apertural lacunae of these pollen grains are not well deli
mited. It seems possible that the echinolacunate pollen grains could be derived 
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from an echinate pollen simila r to the Glyptopleura type described by Tomb et al. 
(1974). This type has colpal regions undivided into lacunae and is ge nerally consid
ered primitive. On the other hand , the derived echinolophate pollen grains are 
usually smaller and have shorter echinae than in the echino lacu nate pollen grains. 
Beside th e apertural lacunae are well delimited in the echinolophate pollen. From 

Fig. 4. 	 SEM mi crographs. Diffe re nt types o f Hypochoeris achene morpho logy. A-C : H. gardneri 
gro up. A. H. brasiliensis. B. H. arrocephala . No te th e ache ne is covered with narrow ribs of 
fimbri a ted . supe rposed scales . D-F: H. andil/a group . D . H. slenocep/wla . E-F. H. spalhulata. 
Note the ache ne is cove red with broad ribs of supe rposed sca les that ha ve dissected margins. 
G-I: H. sessilif/o ra group . G. H eriolaena. H , I. H. IUI/Gla . No te the ache ne is not covered 
with supe rposed scales cf Fig . C. F . Fig. C. F. I Scale line equ a ls 100 pm . and in the ot hers 
scale line equa ls 0. 5 ,urn . 
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these considerations, it seems likely that the South American species of the 
Hypoehoeris sessiliflora group are primitive. Studies on the external morphology 
and cytology of some of the concerned species have shown a similar trend (Stebbins 
et al. 1953). It seems probably that the European-Mediterranean species are de
rived from the South American species (EI-Ghazaly 1980). The pollen grains of 
the H. sessiliflora group are similar to some of those of the Stephanomeriinae 
studied by Tomb el al. (1974) and Tomb (1975). Another similarity has been found 
with Apargidium boreale and Pierosia longifolia of the primarily North American 
Microseridinae , which were described by Feuer and Tomb (1977) as having echi
nate pollen grains. The pollen grains of other groups of Hypoehoeris are sub
echinolophate and echinophate and show some similarities to those of the genera 
Leontodon and Pieris (El-Ghazaly 1980) . 

The palynological and micromorphological investigations in the present study 
as well as those of Stebbins el al. (1953) on morphology and cytology indicate that 
the composition of the genus Hypoehoeris is polymorphic and heterogenous. The 
species of the H. sessiltflora group show striking differences from those of the other 
groups mentioned, and they can better be separated in a genus by themselves. 

The genus Oreophila D. Don, typified by O. sessilLflora (Kunth) D . Don , 
holds priority and is retained here and proposed to include the species of the 
Hypoehoeris sessiliflora group mentioned in this study. 
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APPENDIX. Specimens of South American 
Hypochoeris 

Examined in this study 

H. 	acaulis (Remy) Britton 

C hil e, Nuble, Mar 1927 , W erdermann 1284 (UC 323184) . 

Chile, T a lca, 27 Jan 1975, Aravena 1045 (UC 1414365). 


H. 	alba Cabrera 
Arge ntin a . Corrientes , 29 Feb 1977, Pedersen 12.007 (UC 1442279) . 

H. 	andina (DC.) Griseb. 
Arge ntin a . Santa Cruz, 12 Jan 1939 , Eyerdam ef al. 24.308 (UC 623846). 
Chile, Ll anquihue , Mar 1925 , Werdermann 664 (UC 278657). 

H. apargioides Hook. & Am. 

Peru . And ahu alylas , 1914 Webe rbauer (S) . 


H. atrocephala 	(A. Gray) Kuntze 

Pe ru. Small Canyon , 1925 White (S). 


H. 	barbata (Sch. Bip.) Reiche 

Pe ru . Cuzco, 6 May 1939 , Balls 6725 (UC 683090). 

Peru . Cuzco, 27 Fe b 1939, Vargas ll .003 (U C 672678). 


H. 	brasiliensis (Less.) Griseb. 
Arge ntina. Buenos Aires, 24 Nov 1945, Krapo vickas 2686 (U C 716870) . 
Brazil. Rio Grande do Sui , Sacco 408 (UC 167833) . 

H. chillensis 	(kunth in HBK) Hieron. 
A rgentin a. Entre Rios, 21 Nov 1964, Pedersen 7246 (UC 14423 18). 

H. chondrilloides (A. Gray) Cabrera 

Argentin a. Jujuy, 23 Feb 1929, Ven/uri 8321 (UC 397885) . 


H. chrysantha 	Poepp. ex DC. 
Chile. Santi ago , 17 Nov 1973, Stebbins & Z eiger 8897 (UC 1423596) . 
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H. c1arionoides (Remy) Reiche 
Chile. A concagua , 11 Feb 1939, Morrison 17.279 (UC 63(200) . 

H. coronopifolia (Commers.) Franch. /= H. incana?J 
Arge ntin a. Sa nta Cruz. 10 Jan 1939 , Eyerdam et al. 24.263 (UC 623880). 

H. elala (Wedd.) Griseb. 
Bo livia. Cochabamba , 9 Ma r 1939 , Eyerdam 24. 728 (UC 67 1191) . 

H. eriolaena (Sch. Bip.) Reiche 
Peru . La Libertad , 10 Aug 1964, H utchison et al. 6267 (UC 1337451). 

H. fo liosa (Phil.) Reiche 
C hile . Antofagas ta, 12 Oct 1938, W orth & Morrison 15.778 (UC 63(248). 

H. gardneri Baker 
Braz il. Serrinha , 1908 D use n (S). 

H. graminea Hieron. 
Peru . Cajama rca, 16 May 1964 , Hutchison & Wright 51/ / ( C 1335(86). 

H. grmldidenlala (Ph il.) Reiche 
C hil e. Coq uimbo, 14 Oct 1940, Wagenknecht 18,584 (U e 7(1001). 

H. hookeri Phil. 
Arge ntin a. ChubuL 24 D ec 1938 , Eyerrlam (' t al. 23 .801 (Ue 6239Hi). 
Arge nt ina. Santa Cruz, 10 Jan 1939 , Eyerdam et al. 24.276 (UC 623869). 

H. /lUmiJi.5 Phil. 
Chile. Va ld ivia , 12 Jan 1939, Hollermeyer 795 (UC 657916). 

H. incana (Hook. & Arn.) Mad . 
Arge ntin a . Tier ra del Fuego, 18 Dec 1966, Goodall 400 (U C 1356110). 

H . Lanala Dusen 
Chile. T err ito rio de Mage l/ anes , 1921 Valent in (S). 

H. lessingii (Sch. Rip.) Reiche 
Chile . T alca , 2 Nov 1973, Slebbins 88/ 6 (UC 1423555). 

H. lutea (Velloso) Britton 
Brazi l. Parana, Nov 1970, Hatschbach 23.002 (UC 1426 123) . 

H. megapotamica Cabrera 
Argentin a. Corrientes, 6 Nov 1976 , Pedersen 11 .377 (UC 1442277). 

H. meyeniana (Walp.) Griseb. 
Argentina. Catamarca, 29 Jan 1952, Sleumer & Vervoorst 2589 (UC 1049076). 

H. microcephala (Sch. Bip.) Cabrera 
Argen tin a. Corrien tes , 31 Oct 1970. Krapovickas & Crist6bal 16.427 (UC 
1380785). 
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H. 	odorata (Walp.) Benth. & Hook. /= H. tenllifolia?] 
Chile. Ca utin, Feb 1927, Werdermann 1235 CUC 323140). 

H. 	pampasica Cabrera 
Argentina. La Pampa, 5 Nov 1944, Fortuna s. n. CUC 1237763). 

H. 	parodii Cabrera 
Argentina. Tucuman, 8 Jan 1945 , Olea 191 CUC 1237760) . 

H. 	petioiaris (Hook. & Am.) Griseb. 
Argentina . Buenos Aires , 13 Dec 1938, Eyerdam et al. 23.734 CUC 623592). 

H. 	rosengllrllii Cabrera 
Argentina . Buenos Aires, 4 Nov 1939, Cabrera 5512 CUC 92640 1). 

H. 	scorzonerae Muell. 
Chile. Coq uimbo, 20 Nov 1938, Worlh & Morrison 16.611 CUC 633171). 

H. 	sessiliflora Kunth in HBK 
Colombia. Cundin amarca, 15 Dec 1938 , Balls 5695 CUC 682883). 
Peru . Amazonas, 23 Mar 1964, Hutchison & Wright 4500 CUC 1200022). 

H. 	setosa (Wedd.) Rusby 
Ecuador. Imbabura, 30 Nov 1961, Cazalel & Pennington 5424 CUC 218316). 

H. 	sonchoides Kunth in HBK 
Ecuador. Pichincha , 30 Jan 1955 , Asplun d 17.502 CUC 1450090) . 

H. 	spathlliata (Remy) Reiche 
Argentina . Ch ubut , 20 Jan 1901, JIlin 153 CUC 50372). 

H. 	stenocephaia (A. Gray) Kuntze /= H. taraxacoides?} 
Peru . Ayacucho , 28 Oct 1935, West 3663 CUC 561097). 

H. 	 taraxacoides Walp. 
Peru . Junin , 14 Jul 1964 , Hutchison et al. 5892 CUC 120001 q) . 

H. 	tenllifolia (Hook. & Am.) Griseb. 
Argentina . Neuquen, 17 Feb 1940, Cabrera 6162 CUC 898076, UC 926402) . 

H. 	variegata (Lam.) Baker 
Argentina. Buenos Aires, 7 Nov 1940, Cabrera 6721 CUC 926424) . 
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