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ABSTRACT 

Cutler, D.F. and Gregory, Mary (Jodrel/ Laboratory, Royal Botanic Gardens, Kew, Richmond, 
Surrey, England) 1983. Current anatomical research in Liliaceae, Amaryllidaceae and Iridaceae. 
Telopea 2(4): 425-452, Fig.1-An annotated bibliography is presented covering literature over 
the period 1968 to date. Recent research is described and areas of future work are discussed. 

INTRODUCTION 

425 

In this article, the literature for the past twelve or so years is recorded on the 
anatomy of Liliaceae, AmarylIidaceae and Iridaceae and the smaller, related families, 
Alliaceae, Haemodoraceae, Hypoxidaceae, Ruscaceae, Smilacaceae and Trilliaceae. 
Subjects covered range from embryology, vegetative and floral anatomy to seed 
anatomy. 

A format is used in which references are arranged alphabetically, numbered and 
annotated, so that the reader can rapidly obtain an idea of the range and contents 
of papers on subjects of particular interest to him. The main research trends have 
been identified, classified, and check lists compiled for the major headings. 

Current systematic anatomy on the 'Anatomy of the Monocotyledons' series is 
reported. Comment is made on areas of research which might prove to be of future 
significance. 

CURRENT RESEARCH 

Work on the taxonomy of Liliaceae and their close relatives is entering an interesting 
period. Now that it is well recognised that a synthetic approach to classification is 
necessary (e.g. Huber 1977; Thorne 1976, 1977; Cronquist 1968; Traub 1975; Clifford 
1977; Dahlgren 1975, 1977, 1980) there are signs of progress. 

Of course, the specialists in disciplines like anatomy, palynology and phytochemistry 
will be hard to satisfy. They will probably feel that undue emphasis is still given to 
subjects other than their own. Having said this, it is perfectly clear to the plant 
anatomist that those attempting synthesis of data are hampered by incomplete or 
unconfirmed observations in the anatomical realm. It is evident that there is still scope 
for careful, accurate recording of anatomical data for systematic purposes. Attempts 
tp construct schemes purported to show affinities between genera in Liliaceae, 
Amaryllidaceae, Iridaceae and related small families will inevitably be only partly 
successful until the anatomical data are presented in a comprehensive way. There 
are numerous papers which deal with the anatomy of one or two genera, or even 
several species within a genus, but few that make a wide survey. Some of these 
specialized articles are very helpful, e.g. Niehaus (1980) on the Brodiaea complex, 
De Vos (1970-9) on Romulea and other Iridaceae and Artyushenko's series of papers 

* Paper presented at XIII International Botanical Congress, Sydney. 1981. 
Symposium: Systematics and Evolution of the Liliiflorae. 
Convenors: H. Huber and Hj. Eichler. 
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on Galanthus and Zephyranthes (Artyushenko 1969, 1974, 1980; Artyushenko & 
Dzidziguri, 1979). But there are few recent comprehensive anatomical reviews 
available. Of these Artyushenko (1970) has surveyed the morphology and anatomy 
of several genera of Amaryllidaceae, and Ambrose (1980) has written on the 
Melanthioideae using numerical analyses of morphological and anatomical data. 

During the past twelve years progress has been made towards a volume in the series 
'Anatomy of the Monocotyledons' (ed. C.R. Metcalfe) which will include Liliaceae, 
Amaryllidaceae, Iridaceae and smaller related families. The volume will be an example 
of international co-operation. Direct contributions to the descriptions on 
Amaryllidaceae will come from Dr N.L. de Menezes (Brazil) and Dr S. Arroyo 
(Argentina). Dr de Menezes (1980) has made observations on the relationships between 
Velloziaceae and Amaryllidaceae. Dr Arroyo has concentrated on affinities between 
members of the family from S. America and S. Africa (1981). 

For the Liliaceae, Ambrose's (1980) paper will provide the basis for the 
Melanthioideae, and Cutler has been concentrating on other groups. Much of Cutler's 
published work has been on the Aloineae, in particular on leaf surface studies (Cutler 
1972, 1978, 1979, Cutler & Brandham 1977, Cutler et al. 1980). There are also 
contributions by Dr Baijnath (S. Africa) on Bulbine and its relatives and KniphoJia 
(Baijnath 1977, 1980). 

The Iridaceae are currently being examined anatomically by Dr P. Rudall (Kew) 
and Iris by Mr Wu Gi-gen (China). In this family, leaf transverse sectional outlines 
and sclerenchyma distribution are of particular interest. Also, the range of vascular 
bundle types may provide data of taxonomic significance. 

Miss M. Gregory is working on the Alliaceae, where the arrangement ofthe vascular 
bundles and position of laticifers in the leaf are of use taxonomically. 

Mesophyll in many of the genera of all three major families may provide characters 
of some importance. It is known that mesophyll, in particular the number of palisade 
layers, can be influenced markedly by leaf environment. This has tended to make 
anatomists cautious about using mesophyll features as potential taxonomic characters, 
and may explain why this tissue is relatively neglected in the literature on Liliales. 
Cutler's studies of a wide range of genera indicate that, when observed in L.S., 
otherwise undistinguished 'rounded' mesophyll cells may have a characteristic 
appearance. Further, additional and often quite striking features may be seen if the 
mesophyll is viewed paradermally-preferably through the epidermis, since attempts 
to cut paradermal sections may disarrange the cells (Fig. 1). 

In addition to 'classical' systematic studies, there are other areas of work which 
will all contribute to a greater understanding of interrelationships between these 
families. Cheadle and colleagues have been making a long series of studies on vessel 
elements (1968-71). The types and their distribution, whether in root only, or root 
and stem, or all vegetative parts are of considerable interest, and may enable us to 
deduce the 'direction' of evolution for some groups. Huber has made extensive studies 
of seeds (1969) and those results and other observations have enabled him to formulate 
ideas on relationships within his Liliales (1977). The phylogenetic significance of the 
structure of the floral nectary in monocotyledons has been discussed by Daumann 
(1970), and that of embryos by Khokhryakov (1971, 1975). Behnke's (1972) work 
on sieve-tube plastids has drawn evidence of inter-relationships from a new source 
which has proved of considerable interest. 

Kaplan has made extensive developmental studies both on the nature of the 
monocotyledonous leaf (1973) and of unifacial leaves in monocotyledons (1975). 
Guedes (1972, 1980) and Bugnon & Mbaya (1976) are also involved in this area of 
research. This work is most important, since it aids an understanding of the nature 
of the organs we are dealing with, and complements studies on comparative anatomy. 
Other developmental studies have concentrated on branching, vascular systems and 
intercalary meristems (e.g. Fisher & French 1976, 1978). 

Examples of the interest in bulb and inflorescence morphology and anatomy can 
be found in the works of Ekberg (1972), Miiller-Doblies (1971,1977, Miiller-Doblies, 
D. & U. 1978) and Baranova (1976). Sterling, from 1972 onwards, has produced a 
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series of papers concerned with the anatomy of carpels in the Liliacae, and the floral 
vascular system of a number of members of this family has been studied by Utech 
(1978-9, Utech & Kawano 1975-1980). 

Phytochemical papers are, on the whole, outside the range of this review, but 
mention should be made of works on crystal types and their distribution, e.g. Samara 
& Terpa (1980) and Amico et al. (1977, 1979). 

Few recent accounts exist about the importance of stomatal types within the 
monocotyledons. Tomlinson (1974) wrote on this topic in general, but most workers 
deal with rather well-defined, small groups, e.g. Bresky (1975), who reported on 
stomatal types in some South American members of AmaryIIidaceae, 
Alstroemeriaceae, Iridaceae and Liliaceae, Pande (1980), who worked on Iridaceae, 
Qualo (1976), who examined the stomata of 27 spp. of Haworthia, and Shah & Gopal 
(1970), who studied various species of AmaryIIidaceae. 

Embryological studies are very time-consuming, and have tended to be fewer in 
number than those for most other anatomical aspects during the past twelve years. 
Examples include those of Bjornstad (1970), Cave (1974, 1975), Lakshmanan & Philip 
(1971), and Sokolowska-KuIczycka (1973-80), but all seen by the present authors are 
listed in the annotated bibliography, together with papers on all the other aspects 
mentioned above, as well as some of which space would not permit discussion. 

FUTURE RESEARCH 

Although classical studies can be rather drawn out and the routine discipline of 
making careful observations and records somewhat daunting, undoubtedly they will 
be of increasing importance in the next few years, as data are gathered together, gaps 
in knowledge found and filled. The scattered nature of current information-and 
the surprising lack of it on certain groups-make this task essential. 

H. Rasmussen (in preparation) has demonstrated how essential it is to study stomatal 
development in each species before data are incorporated into systematic and 
phylogenetic studies. Purely descriptive studies on mature stomata have value at the 
diagnostic level, and will continue to be published, but the additional information 
to be obtained for the little extra work on development is well worthwhile. Since most 
monocot leaves have a basal meristem, this is relatively easy to do from live material. 

Other developmental studies are normally very time-consuming. This limits their 
application in systematics, but not their importance. In particular, studies on branching 
systems and entire vascular systems show considerable promise. 

Recent discussion on the value of studies on flower development (see Kaplan 1971) 
have aroused interest in this field. Carpel and inflorescence vasculature have yielded 
very valuable data in the past, and, with due care over interpretation, should continue 
to do so. 

The potential of comparative, developmental embryological studies in the Liliales 
has by no means been exhausted. Seed and seedling anatomy have also more to yield 
to the research worker. 

In dicotyledons, venation patterns (Hickey 1980) have extensive taxonomic and 
phylogenetic implications. There is an undoubted potential for comparable work in 
the monocotyledons. 

Recent studies on leaf surfaces with the SEM (Cutler et al. 1980) have demonstrated 
the wealth of new characters to be found which are of taxonomic interest. It is not 
clear yet whether these will have taxonomic significance beyond the generic level, 
or whether they will prove to be of more interest to the student of ecological anatomy. 
Consequently more surveys and experimental studies could yield important results. 
Similarly, petal surface features are very well demonstrated by the SEM (Stirton 1981), 
and here is an almost virgin field of study, since Barthlott & Ehler have looked at 
only a few monocot petals in their 1977 paper. Huber's (1969) survey of seed anatomy 
could be extended by use of the SEM. Vessel elements also show up very clearly in 
the SEM. 
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ANNOTATED BIBLIOGRAPHY 

All of the references have been seen in the original, except where abstracting sources 
are cited in square brackets. 

The following abbreviations are used: 
Alliaceae All. 
AmaryIIidaceae Amar. 
Haemodoraceae Haem. 
Hypoxidaceae Hypox. 
Iridaceae Irid. 
Liliaceae Lili. 
Ruscaceae Rusc. 
Smilacaceae Smil. 
Trilliaceae Trill. 
LM light microscopy 
SEM scanning electron microscopy 
TEM transmission electron microscopy 

For subject index see p.451. 

1. Abbasova, V.S. & Ibadov, O.V. (1974) [Anatomy of some wild, decorative species 
of Liliaceae.] Izv. Akad. Nauk Azerb. SSR, Bioi. Nauk (5-6): 15-21. 
[Russian] Mainly Tulipa, also Fritillaria, Muscari, Ornithogalum. Leaf. 

2. Altamura, L. & Ricci, I. (1978-9) [1979] Cariologia e sistematica di Hermodactylus 
tuberosus Mill. Annali Bot. 37, 1-13. Irid. Leaf anatomy, p.6. 

3. Ambrose, J.D. (1980) A re-evaluation of the Melanthioideae (Liliaceae) using 
numerical analyses. pp.65-81 in: Petaloid monocotyledons (eds. Brickell, 
C.D., Cutler, D.F. & Gregory, M.) Academic Press: London. Aletris, 
Amianthium, Harperocallis, Lophiola, Melanthium, Metanarthecium, 
Narthecium, Nietneria, Pleea, Stenanthium, Tofieldia, Uvularia, 
Veratrum, Xerophyllum, Zigadenus. Includes characters of leaf and root 
anatomy. 

4. Amico, A. & Stefanizzi, L. (1980) Struttura, embriologia, localizzazione 
citochimica degli alcaloidi di Nerine undulata Herb. Fitoterapia 51,211-22. 
Amar. Anatomy of all parts; embryology. 

5. Amico, A., Stefanizzi, L. & Bruno, S. (1979) Osservazioni morfologiche, 
estrazione e localizzazione di alcaloidi in Clivia miniata Regel. Fitoterapia 
50, 157-65. Amar. Notes on embryology and vegetative anatomy. 

6. Amico, A., Stefanizzi, L., Bruno, S. & Bonvino, V. (1977) Localizzazione 
citochimica della licorina in bulbi di Amaryllis belladonna L. Fitoterapia 
48, 60-7. Amar. Bulb anatomy. 

7. Andreata, R.H.P. (1979) Smilax spicata Vellozo (Smilacaceae)-considera\!oes 
taxonomicas. Rodriguesia 31 (50) 105-15. Leaf epidermis and venation. 

8. Andreata, R.B.P. (1980) Smilax Linnaeus (Smilacaceae). Ensaio para uma revisao 
das especies brasileiras. Arq. Jard. bot. Rio de Janeiro 24, 179-301. 
[English summary 219.] 12 spp. Leaf epidermis and venation. 

9. Andreeva, 1.1. (1979) [Morphogenesis of some bulbous South African 
representatives of the family Iridaceae.] Byull. Glavn. Bot. Sada, No.lll, 
31-9 [Russian] Lepeyrousia, Tritonia. 

10. Arroyo, S.C. (1981) Systematic anatomical studies on Amaryllidaceae including 
morphological, cytological and phytogeographical considerations. Ph.D. 
thesis: Univ. Reading. 238 pp. Anatomy of 25 genera. Mainly leaf, also 
peduncle, bulb, rhizome, root. Includes SEM studies. 

11. Artyushenko, Z.T. (1969) Critical review of the genus Galanthus L. Plant Life 
25, 137-52. Amar. Leaf anatomy, 2 groups. 

12. Artyushenko, Z.T. (1970) The genus Ungernia Bge. Plant Life (Amaryllis Year 
Book) 26, 173-88. Amar. 6 spp. Bulb scale anatomy. 
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13. Artyushenko, Z.T.(1970) Amarillisovie (Amaryllidaceae Jaume St.-Hilaire). 
SSSR. Morfologiya, sistematika i ispolzovanie. Izdat. Nauka: Leningrad. 
178 pp. [Russian]. Leaf and stem anatomy, bulb morphology. Galanthus, 
Ixiolirion, Leucojum, Narcissus, Pancratium, Sternbergia, Ungernia. 

14. Artyushenko, Z.T. (1974) Galanthus L. (AmaryUidaceae) in Greece. Ann. Mus. 
Goulandris 2, 9-21. [Eng.] Taxonomy; leaf epidermis. 

15. Artyushenko, Z.T. (1980) Some studies on the vegetative anatomy of Galanthus 
and Zephyranthes (Amaryllidaceae) and their taxonomic significance. 
pp.83-8 in: Petaloid monocotyledons (eds. Brickell, C.D., Cutler, D.F. 
& Gregory, M.) Academic Press: London. Leaf anatomy. Also mentioned: 
Crinum, Haeman th us, Ixiolirion, Narcissus, Sternbergia, Ungernia, 
Val/ota. Zephyranthes candida transferred to Argyropsis. 

16. Artyushenko, Z.T. & Dzidziguri, L.K. (1979) [The significance of anatomical 
structure of vegetative organs in the genus Zephyranthes Herb. 
(Amaryllidaceae Jaume) for their taxonomy.] Bot. Zh. SSSR 64, 405-9. 
[Russian]. Also Habranthus, Pyrolirion. Z. candida = Argyropsis. Leaf 
and bulb scale anatomy. 

17. Azizbekova, N.Sh. & Milyaeva, E.L. (1978) [Ontogenesis of Crocus sativus and 
changes in the stem apices.] Ontogenez 9, 309-14. [Russian; English 
summary] Irid. Transition from vegetative to reproductive apex. 

18. Bahadur, B. (1976) On the occurrence of stomata on the inner ovary wall of 
Belamcanda chinensis DC. Curro Sci. 45, 65-7. [Bull. Signal., CNRS 370, 
37 (1976) No.7036.] Irid. 

19. Baijnath, H. (1977) Taxonomic studies in the genus Bulbine Wolf, sensu lat. 
Thesis: Univ. Reading. T.S. 444 pp. Lili. Includes leaf anatomy, LM and 
SEM. Also lodrellia. 

20. Baijnath, H. (1978) A new species of Bulbine (Liliaceae) from Australia. Brunonia 
1, 117-20. SEM seeds of 3 spp. 

21. Baijnath, H. (1980) A contribution to the study of leaf anatomy of the genus 
Kniphofia Moench (Liliaceae). pp. 89-103 in: Petaloid monocotyledons 
(eds. Brickell, C.D., Cutler, D.F. & Gregory, M.) Academic Press: 
London. 18 spp. and hybrids. Also Notosceptrum. LM & SEM. 

22. Baijnath, H. & Perry, P. (1980) Preliminary observations of leaf surface structures 
in Eriospermum Jacq. Proc. Electron Microsc. Soc. S. Afr. 10, 39-40. 
Lili. SEM. 

23. Bal, A.K. (1973) Studies in the quiescent root meristem of the bulb of Allium 
cepa L.: fine structure and DNA synthesis. Dev. Growth Differ. 15, 225-39. 
[Bioi. Abstr. 58 (1974) No.33897.] All. TEM. 

24. Bal, A.K. & Payne, J.F. (1971) Endoplasmic reticulum activity and cell wall 
breakdown in quiescent root meristems of Allium cepa L. Z. 
Pf/anzenphysiol. 66, 265-72. All. TEM. 

25. Baranova, M.V. (1971) [The morphogenesis of the bulbs of lilies.] Bot. Zh. SSSR 
56, 1593-1604. [Russian; English summary] Lili. Lilium. 

26. Baranova, M.V. (1973) [On the formation of flowers in stem bulblets of Ulium.] 
Bot. Zh. SSSR 58, 890-3. [Russian] Lili. Morphology only. 

27. Baranova, M.V. (1974) [The types of seed germination and development of 
seedlings in Lilium L. species.] Bot. Zh. SSSR 59, 1045-55. [Russian] Lili. 
Morphology only. 

28. Baranova, M.V. (1976) [Peculiarities of bulb morphology and bulb formation 
in some African Liliaceae.] Bot. Zh. SSSR 61, 1696-1708. [Russian; English 
summary] Bowiea, Dipcadi, Drimiopsis, Eucomis, Galtonia, Lachenalia, 
Ledebouria, Neobakeria, Ornithogalum, Veltheimia. 

29. Barradas, M.M. & Figueiredo, R. de C.L. (1974) Contribuic;ao ao estudo da 
nervac;ao foliar de plantas dos Cerrados-Liliaceae, subfamilia 
Smilacoideae. Hoehnea 4, 1-11. Smil. Smilax 6 spp. 

30. Barthlott, W. & Ehler, N. (1977) Raster-Elektronenmikroskopie der Epidermis­
Oberflachen von Spermatophyten. Trop. Subtrop. Pflwelt 19, 367-467. 
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General survey. Includes Amar., Hypox., Lili. (fig. 27, Scilla petal). SEM 
cuticle of shoots, leaves, perianths, seeds. 

31. Behnke, H.-D. (1972) Sieve-tube plastids in relation to angiosperm systematics-an 
attempt towards a classification by ultrastructural analysis. Bot. Rev. 38, 
155-97. Review of literature. Includes Amar., Lili., Rusc. 

32. Bell, W.D. & Stiles, H.D. (1974). Stomatal size as an indication of Amaryllis 
polyploidy. Plant Life 30, 89-90. Amar. 

33. Belyanina, N.B. & Krylova, I.L. (1971) [Structure of epidermis in some species 
of Ornithogalum L.] Byull. Mosk. Obshch. [spyt. Prir., Otd. bioi. 76 (6), 
93-9 [Russian; English summary.] Lili. Bulb scales. 13 spp. 

34. Belyanina, N.B. & Krylova, I.L. (1976) [Anatomical and morphological characters 
of the vegetative organs of Ornithogalum species.] Byul/. Mosk. Obshch. 
[spy!. Prir., Otd. bioI. 81 (5), 69-83. [Russian; English summary.] Lili. 
Bulb, leaf 21 spp. Key. 

35. Belyanina, N.B. & Proskuryakova, G.M. (1978) [Systematics of the hyacinths 
of Turkmenia.] Nauch. Dokl. vyssh. Shk., bioi. Nauki (1), 98-107. 
[Russian] [Bioi. Abstr. 67 (1979) No. 20277.] Lili. Hyacinthel/a, 
Hyacin th us. 

36. Berg, R.Y. (1978) Development of ovule, embryo sac, and endosperm in Brodiaea 
(Liliales). Norw. J. Bot. 25, 1-7. All. 

37. Bjornstad, I.N. (1970) Comparative embryology of Asparagoideae-Polygonateae, 
Liliaceae. NyU Mag. Bot. 17, 169-207. Clintonia, Con val/aria, Disporum, 
Maianthemum, Polygonatum, Smilacina. 

38. Boer-de-Jeu, M.J. de (1978) Ultrastructural aspects of megasporogenesis and 
initiation of megagametogenesis in Lilium. Bull. Soc. Bot. Fr. 125, Act. 
Bot. 112, 175-81. Lili. TEM. 

39. Bonfante Fasolo, P., Scannerini, S. & Arborino, M. (1976) "Transfer cells" nelle 
radici di Ornithogalum umbellatum L. Allionia 21, 45-52. [Bull. signal., 
CNRS 370, 39 (1978) No. 2751] Lili. TEM. 

40. Bonnet, B. (1976) Etude de la croissance de la feuille du poireau (Allium porrum 
L., cuItivars Blue de Solaise et Long de Mezieres). Modifications 
experimentales. These: Besancon. 110 pp. [Bull. signal., CNRS 370, 38 
(1977) No. 5565.] All. LM, SEM. Leaf anatomy and relations with 
parasite. 

41. Bonnet, B. & Boscher, J. (1978) Importance ecologique des structures superficielles 
de la feuille du poireau (Allium porrum L.) pour l'un de ses 
consommateurs, la teigne (Acrolepiopsis assectella Zell.). C.r. Acad. Sci., 
Paris, D, 287, 479-82. All. SEM cuticle. 

42. Bothmer, R. von (1974) Studies in the Aegean flora. XXI Biosystematic studies 
in the Allium ampeloprasum complex. Opera Bot., Lund, No. 34, 1-104. 
All. Morphology. SEM tepals and seeds. 

43. Bouman, F. (1974) Developmental studies of the ovule, integuments and seed 
in some angiosperms. Theses: Univ. Amsterdam. 180 pp. Los: Naarden. 
Includes Lili. Lilium. 

44. Brandham, P.E. & Cutler, D.F. (1978) Influence of chromosome variation on 
the organisation of the leaf epidermis in a hybrid Aloe (Liliaceae). Bot. 
J. Linn. Soc. 77, 1-16. SEM cuticle. 

45. Bresky, G. de N. (1975) A1cance taxonomico del estudio de los estomas en 
Corolliferae chilenas. Anal. Mus. Hist. nat. Valparaiso 8, 100-7. Includes 
All. Allium, Leucocoryne, Miersia, Nothoscordum. Irid. Libertia, 
Sisyrinchium. 

46. Brunaud, A. & Turlier, M.-F. (1971) [1972]. Structures monopodiale et 
sympodiale: etude de quelques exemples d'interpretation controversee. 
Bull. Soc. Bot. Fr. 118, 543-60. Includes Amar. Galanthus shoot apex. 

47. Brunkener, L. (1975) Beitrage rur Kenntnis der fruhen Mikrosporangienentwick­
lung der Angiospermen. Svensk bot. Tidskr. 69, 1-27. Includes Lili. Hosta, 
Ornithogalum. 
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48. Bugnon, F. & Mbaya, N. (1976) La feuille "unifaciale" des monocotyledones 
et son interpretation. Cas de l'Iris germanica L. C. r. A cad. Sci., Paris. 
D, 283, 33-6. Irid. Development. 

49. Bugnon, F. & Mbaya, N. (1976) La feuille "unifaciale" des monocotyledones 
et son interpretation. Cas de l'AlIium cepa L. C.r. Acad. Sci., Paris, D, 
282, 711-14. All. development. 

50. Bugnon, F. & Mbaya, N. (1976) La feuille "unifaciale" des Monocotyledones 
et son interpretation. Cas de l'AlIium porrum. C. r. A cad. Sci., Paris, 
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161. Kapinos, G.E. (1972) [Embryological survey of Galanthus caspius (Rupr.) A. 
Qrossh.] pp. 121-30 in: Tsitoembriologicheskie Issledovaniya Rastenii 
Flory Azerbaidzhana. [Russian] [Bibl. Agric. 37(1973) No. 086775.] Amar. 
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177. Komar, G.A. (1978) [Arills and arill-like formations in some Liliales.] Bot. Zh. 
SSSR 63, 937-55. [Russian; English summary.] Includes All. Allium. 
Amar. Galanthus, Leucojum. Irid. Iris. Lili. Aloe, Asphodeline, 
Asphodelus, Colchicum, Erythronium, Gagea, Iphigenia, Lloydia. Trill. 
Scoliopus, Trillium. 
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194. Lazarte, J.E. & Palser, B.P. (1979) Morphology, vascular anatomy and 
embryology of pistillate and staminate flowers of Asparagus officinatis. 
Amer. J. Bot. 66, 753-64. Lili. 

195. Lemattre, P. (1974) Morphologie, anatomie et particularites de la croissance 
du rhizome du Gloriosa rotschildiana O'Brien. C.R. A cad. Sci., Paris, 
D, 278, 277-80. [Bull. Signal., CNRS 370, 35 (1974) No. 6240.] Lili. 
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Bot. 10, 641-72. Anatomy of stem, leaf, root briefly described. 
Embryology, seed germination and seedling growth, etc. 
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