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INTRODUCTION 

Andrea Caesalpino (1583), proposed the first methodical arrangement of plants into 15 ‘higher genera’ on the basis of the structure of trunk and fructification. In the mid 18th century, Linnaeus published ‘Species Plantarum’ with a complete list of 7000 species of flowering plants known at that time which were classified under 1000 genera and 23 classes. Contributions of Linnaeus and his immediate successors have formed a strong base for the current day classification. Linnaeus and other botanists till the end of 20th century (e.g. Bentham & Hooker, 1862-83) classified flowering plants for ease of the identification. Systematic research in the past 150 years and particularly during the last four decades have greatly influenced our views on the classification of plants especially angiosperms. Cladistic information strongly points to the fact that simplistic division of angiosperms into monocots and dicots do not reflect phylogenetic history. During 1990s, reconstruction of flowering plant phylogeny took a great step forward. Rapidly accumulating DNA sequences, particularly from the plastid gene rbcL provided new and informative sets of data. Cladistic analysis of these was also much improved through the development of phylogenetic theory and application to analyse the large data sets.  

To establish a consensus view of the classification of flowering plants, an international group of flowering plant systematists christened as the Angiosperm Phylogeny Group (APG), came together to propose a classification based on sound phylogenetic data sets in 1998. Till 2010[update], three versions of classifications have been proposed by this group that was published in 1998, 2003 and 2009, each superseding the previous systems. Peter F. Stevens, one of the authors of all three of the APG classifications maintains a web site, APweb, hosted by the Missouri Botanical Garden, which regularly update the information regularly since 2001 (Stevens, 2001 onwards). This web site is a prime source of information for the latest research in angiosperm phylogeny.  
Principles of the APG system
The principles of the APG's approach to classification were set out in the first paper of 1998, and have remained unchanged in subsequent revisions. Briefly, these are

1. The Linnean system of orders and families should be retained. "The family is central in flowering plant systematics." An ordinal classification of families is proposed as a "reference tool of broad utility". Orders are considered to be of particular value in teaching and in studying family relationship

2. Groups should be monophyletic (i.e. consist of all descendants of a common ancestor). The main reason why existing systems are rejected is because they do not have this property, they are not phylogenetic.

3. A broad approach is taken to defining the limits of groups such as orders and families. Thus of orders, it is said that a limited number of larger orders will be more useful. Families containing only a single genus and orders containing only a single family are avoided where this is possible without violating the over-riding requirement for monophyly.

4. Above or parallel to the level of orders and families, the term clades is used more freely. (Some clades have later been given formal names in a paper associated with the 2009 revision of the APG system). The authors say that it is "not possible, nor is it desirable" to name all clades in a phylogenetic tree; however, systematists need to agree on names for some clades, particularly orders and families, to facilitate communication and discussion.
APG CLASSIFICATION (APG, 1998)

With the efforts of 29 botanical systematists around the world, a new system of classification has been proposed under the umbrella of Angiosperm Phylogeny Group succinctly known as APG 1998. This system is based on sound phylogenetic principle of arranging taxa on the basis of established monophyly. It relied on the synthesis of information from the disciplines of morphology, anatomy, embryology, phytochemistry and more strongly on molecular studies with reference to DNA sequences of two chloroplast genes (cpDNA; atpB and rbcL) and one gene coding for ribosomes (nuclear ribosomal 18s DNA). 

APG 1998 recognized 462 families, which were grouped into 40 monophyletic orders classified under few informal monophyletic higher groups: monocots, commelinoids, eudicots, core eudicots, rosids including eurosids I and eurosids II, asterids including eausterids I and euasterids II.  The focus was on orders and less on families. Many families were not classified to order because their positions were either uncertain or unknown. In this classification, there are 81 unplaced families, 11 placed towards the beginning, 25 towards the end and 45 in the informal groups. Alternative options are provided for some groups, in which a number of families can either be regarded as separate taxa or can be merged into a single larger family. 


APG 1998 addressed the deficiencies of earlier classifications with respect to phylogenetic tree of flowering plants and establishment of major groups or clades within. The authors chose to adopt a broad approach in defining the limits of orders, resulting in the recognition of 40 orders, compared to, for example, 232 in Takhtajan's classification (Takhtajan 1997). In APG 1998 classification, the monocots are recognized as a monophyletic clade, but the dicots are placed in separate groups, some are basal to monocots and the remaining is considered as eudicots or 'true dicots'.  Various monocot taxa are placed in between primitive angiosperms and eudicots, thus overcoming the problem of paraphyly.  
APG II (2003)

 After five years since the publication of APG classification, considering further advances in flowering plant phylogenetic research, an updated version of the APG classification (APG II) was proposed in 2003. The APG II classification recognized 457 families (5 less than APG 1998) and 45 orders (5 more than APG 1998).  Within 457 families, there are 55 optional segregates (presented in square brackets), thereby considering minimum number of families as 402. Of the 45 orders, 44 are placed in 11 informal groups which were considered more or less monophyletic. Contrary to APG 1998 which has 81 unplaced families, in APG II, this number has been reduced to 40. The list of unplaced families in the beginning has been reduced to 4 and uncertain families towards the end to 9. 

APG III (2009)

To fill further gaps in APG II and to develop a much more stabilized classification, with recommendations of different scientist groups around the world, a revised and updated version of APG was published in October, 2009 by a team of 8 scientists in the name of APG III. This classification followed Backlund & Bremer (1998) principles of rank-based phylogenetic classification that is applicable at all levels. 

APG III recognizes 413 families. Except ten families, viz., Dasypogonaceae, Ceratophyllaceae, Sabiaceae, Dilleniaceae, Boraginaceae, Vahliaceae, Icacinaceae, Metteniusaceae, Oncothecaceae, Cynomoriaceae and Apodanthaceae, rest of the 403 families are assigned to 59 orders. Of these 59 orders, Amborellales, Nymphaeales, Austrobaileyales and Chloranthales (covering 8 families) are unplaced, i.e. not included under any clade, and kept in the begining. The remaining 55 orders are assigned to 11 clades or groups: magnoliids, monocots, commelinids, eudicots, core eudicots, rosids, fabids, malvids, asterids, lamiids and campanulids. Order Ceratophyllales is considered as probable sister of eudicots. Cynomoriaceae, Apodanthaceae and the genera Gumillea Ruiz & Pav., Petenaea Lundell and Nicobariodendron Vasudeva and Chakrab. were considered as taxa of uncertain position. An abstract of APG III classification with respect to groups, orders and families is presented in Table 1 and the complete list of 413 families as per LAPG III sequence and along with number of genera and species for each family, world distribution and representative genera (including type genus) can be consulted through Rao and Prasanna (2010).  


New orders viz., Amborellales, Berberidopsidales, Bruniales, Buxales, Chloranthales, Escalloniales, Huerteales, Nymphaeales, Paracryphiales, Petrosaviales, Picramniales, Trochodendrales, Vitales and Zygophyllales are recognized in APG III. Many genera and families which were unplaced in APG and APG II classifications are now included in respective orders; this includes Hydatellaceae (Nymphaeales), Huaceae (Oxalidales), Rafflesiaceae (Malpighiales), Aphloiaceae, Geissolomataceae and Strasburgeriaceae (all Crossosomatales), Picramniaceae (Picramniales), Cytinaceae (Malvales), Balanophoraceae (Santalales), and Mitrastemonaceae (Ericales).   


Newly segregated families of APG III for genera previously treated under other APG-recognized families includes Calophyllaceae (Malpighiales), Capparaceae and Cleomaceae (both Brassicales), Linderniaceae and Thomandersiaceae (both Lamiales). Many families that were in square brackets in APG II are now treated clearly: Brassicaceae s.l. have been split into 3 families viz., Brassicaceae s.s., Capparaceae and Cleomaceae. However, in some cases, the broader circumscriptions are retained, e.g., Amaryllidaceae, Asparagaceace and Passifloraceae. The positions of Ceratophyllaceae, Chloranthaceae and Picramniaceae have been clarified, for which additional orders have been proposed that were not previously recognized.

Of the 413 families of APG III, 121 are monotypic, represented by a single genus and 28 of them are represented by single species. As per the current update information given in the APG website (Stevens, 2001 onwards), the largest family is Orchidaceae (27,800 species/880 genera). Other dominant families are: Asteraceae (23,600 species / 1620 genera), Fabaceae (19,560/745), Rubiaceae (13,150 /611) and Poaceae (11,337/ 707).  

Perusal of the literature has revealed that of the 413 families, 259 are represented in India. The distribution pattern of the families indicate that 5 families are endemic to Madagascar, 4 to Cape Province of South Africa and Chile each, 3 to New Caledonia, one family each for Somalia, Tasmania, China, Fiji islands and Mexico. It is interesting to note that 24 families are endemic to Australian continent and surrounding islands. African continent with Madagascar is an exclusive home for 17 families. 

 A formal classification of the land plants that is compatible with the APG III classification was proposed by Chase & Reveal (2009). For detailed information on orders and family delimitations, readers are advised to consult APWeb (Stevens, 2001 onwards) and for molecular and allied datasets used for separation of different clades, orders and families in APG, consult APG II (APG II, 2003).
APG IV system 
The APG IV system of flowering plant classification is the fourth version of a modern, mostly molecular-based, system of plant taxonomy for flowering plants (angiosperms) being developed by the Angiosperm Phylogeny Group (APG). It was published in 2016, seven years after its predecessor the APG III system was published in 2009, and 18 years after the first APG system was published in 1998.[1] In 2009, a linear arrangement of the system was published separately;[2] the APG IV paper includes such an arrangement, cross-referenced to the 2009 one.[1]

Compared to the APG III system, the APG IV system recognizes five new orders (Boraginales, Dilleniales, Icacinales, Metteniusales and Vahliales), along with some new families, making a total of 64 angiosperm orders and 416 families.[1] In general, the authors describe their philosophy as "conservative", based on making changes from APG III only where "a well-supported need" has been demonstrated. This has sometimes resulted in placements that are not compatible with published studies, but where further research is needed before the classification can be changed.[3]
APG III vis-a-vis BENTHAM AND HOOKER CLASSIFICATION


An attempt has been made to compare the positions of families as treated in Bentham and Hooker’s classification with that of 413 families of APG III. Thirty five families, (mostly monotypic) have been described after the publication of Genera Plantarum (Bentham and Hooker, 1862-83). Significant changes in APG III treatment of families vis-à-vis Bentham and Hookers’s system include the following. Liliaceae s.l. is split into 14 families and many of them are transferred to Asparagaceae. Molluginaceae and Gisekiaceae are recognized separately from Aizoaceae. Euphorbiaceae s.l. is split into Euphorbiaceae s.s., Phyllanthaceae, Picrodendraceae and Putranjivaceae. Genera Sopubia and Striga (Scrophulariaceae) are included in Orobanchaceae; Hydrocotyle (Apiaceae) is included in Araliaceae. Bombacaceae, Sterculiaceae and Tiliaceae are merged with Malvaceae; Asclepiadaceae with Apocynaceae; Avicenniaceae with Acanthaceae; Barringtoniaceae with Lecythidaceae; Chenopodiaceae with Amaranthaceae; Cochlospermaceae with Bixaceae; Cotylaceae with Betulaceae; Cuscutaceae with Convolvulaceae; Viscaceae with Santalaceae; Myrsinaceae with Primulaceae; Rhododendraceae and  Vacciniaceae with Ericaceae; Lobeliaceae with Campanulaceae; Valerianaceae with Caprifoliaceae. Many genera of Scrophulariaceae and Verbenaceae are merged with Plantaginaceae and Lamiaceae respectively (Refer to Table 2 for details). It is interesting to note that APG like that of Bentham and Hooker’s system considered Papilionaceae, Caesalpiniaceae and Mimosaceae as subfamilies of Fabaceae viz., Faboideae, Ceasalpinioideae and Mimosoideae.
LAPG & LAPG III


Haston et al. (2007), developed a linear sequence of families (called as LAPG) based on APG II classification and provided a list of 479 families. Haston et al. (2009) revised LAPG for the new APG III classification as LAPG III and considered 413 families. Although the methodology followed has been questioned by Hawthorne et al. (2008), it is concluded that in the absence of any obviously better way of generating a linear sequence from a phylogenetic tree, APG III can be considered a viable system with options open to modify the methodology to ensure stability. It is pertinent to note that many European herbaria have agreed to adopt LAPG. The LAPG sequence has been accepted by RBG Kew, RBG Edinburgh, the Natural History Museum (London), the Musée National d’Histoire Naturelle (Paris), Conservatoire et Jardin Botaniques (Geneva) and the National Herbarium Nederland (Leiden, Utrecht and Wageningen) to re-arrange their herbarium collections. 

In APG III, families are alphabetically arranged in clades. In LAPG, families within the clades are reorganized.  With respect to unplaced orders and families at the beginning, orders sequence in LAPG is similar to that of APG III, but families are re-organised. In Magnoliid clade, Magnoliales are followed by Laurales, vice-versa in APG III. In the clade Monocots, orders are in the same sequence as that of APG III. In Commelinids, Zingiberales are followed by Poales, vice-versa in APG III. Unplaced Dasypogonaceae is retained in the same clade, but kept in between Zingiberales and Poales, which were kept at the beginning in APG III. Ceratophyllales and Ceratophyllaceae position as probable sister of eudicots is unchanged. In Eudicots, orders are in the same sequence like that of APG III. Even unplaced Sabiaceae is retained in the same position between Ranunculales and Proteales. In Core Eudicots, orders are in the same sequence like that of APG III. Dilleniaceae, the unplaced family is retained in the same position after Gunnerales. Cynomoriaceae considered as taxa of uncertain position and kept at the end in APG III is included in core eudicots in LAPG. There is no change in Rosids taxa. In Fabids and Malvids, sequence of orders is changed. In Asterids, sequence of orders is unchanged. In Lamiiids, sequence of orders is changed. Of the 5 unplaced families kept at the beginning in APG III, 3 families are kept at the beginning and other two placed between Gentianales and Solanales in LAPG. 

Currently some of the problems of placement of families and genera have been resolved in the latest update of APG which can consulted on http://www.mobot.org/MOBOT/ research/APweb. 
Table1 : ABSTRACT OF APG CLASSIFICATION
	Clade/ Group 

(No. of orders/families)
	Orders 

(No. of. families) 

	- 
	Unplaced Orders

Amborellales (1) ; Nymphaeales (3)

Austrobaileyales (3); Chloranthales (1)

	MAGNOLIIDS (4/20 )
	Canellales (2) ; Piperales (5); Laurales (7)

Magnoliales (6)

	MONOCOTS (7/47)
	Acorales (1) ; Alismatales (13); Petrosaviales (1); Dioscoreales (3); Pandanales (5)

Liliales (10) ; Asparagales (14)

	COMMELINIDS (4/31) 


	Unplaced family-Dasypogonaceae 

Arecales (1) ; Commelinales (5); Poales (16)

Zingiberales (8)

	PROBABLE SISTER OF EUDICOTS (1/1)
	Ceratophyllales (1)

	EUDICOTS (4/14) 
	Ranunculales (7) ; Unplaced family- Sabiaceae

Proteales (3) ; Trochodendrales (1); Buxales (2)

	CORE EUDICOTS (2/17) 


	Gunnerales (2) ; Unplaced family- Dilleniaceae

Saxifragales (14)

	ROSIDS (1/1)
	Vitales (1)

	FABIDS (8/73)
	Zygophyllales (2); Celastrales (2); Oxalidales (7); Malphigiales (35); Cucurbitales (7); Fabales (4); Fagales (7); Rosales (9)

	MALVIDS (11/ 102)
	Geraniales (3); Myrtales (9); Crossosomatales (7); Picramniales (1); Huerteales (3); Brassicales (17)

Malvales (10); Sapindales (9); Berberidopsidales (2); Santalales (7); Caryophyllales (34)

	ASTERIDS (2/28)
	Cornales (6); Ericales (22)

	LAMIIDS (4/40) 


	Unplaced families: Boraginaceae, Vahliaceae, Icacinaceae, Metteniusaceae, Oncothecaceae 

Garryales (2); Gentianales (5); Lamiales (23)

Solanales(5)

	CAMPANULIDS (7/29)
	Aquifoliales (5); Asterales (11); Escalloniales (1); Bruniales (2); Paracryphiales (1); Dipsacales (2); Apiales (7)

	TAXA OF UNCERTAIN POSITION 


	2 families: Apodanthaceae and Cynomoriaceae

3 genera : Gumillea,  Petenaea (possibly Malvales) and Nicobariodendron
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Introduction of APG

• In the late 1990s, an informal group of botanists from major institutions of world that have been carrying out the analysis of plant genetic material came together under the title of the 'Angiosperm Phylogeny Group' or APG.

• Their intention was to provide a widely accepted and more stable point of reference for angiosperm classification.

• Their  first  attempt  at  a  new  system  was  published  in  1998  (the  APG system). Three revisions have been published, in 2003 (APG II) , 2009 (APG III) and 2016 (APG IV), each superseding the previous system.

• Eight researchers have been listed as authors to the three papers, and a further 33 as contributors.

Introduction
• The existing systems are rejected because they are not phylogenetic, i.e. are not based on strictly monophyletic groups (i.e. groups which consist of all descendants of a common ancestor).

• APG, show that the monocots form a monophyletic group (clade), but that the dicots do not (-paraphyletic).

• Majority of dicot species do form a monophyletic group, called the eudicots or tricolpates. Of the remaining dicot species, most belong to a third major clade known as the Magnoliidae.

• The rest include a paraphyletic grouping of primitive species known collectively as the basal angiosperms, plus the families Ceratophyllaceae and Chloranthaceae.

Introduction
• Monophyletic refers to a group that consists of a common ancestor plus all descendants of that ancestor. Paraphyletic refers to a group that includes a common ancestor plus some, but not all, descendants of that common ancestor.

• The diversity of flowering plants is not evenly distributed. Nearly, all species belong to the eudicot (75%), monocot (23%) and magnoliid (2%) clades. The remaining 5 clades contain a little over 250 species in total, i.e., less than 0.1% of flowering plant diversity, divided among 9 families.

Principles of APG
• The principles of the APG's approach to classification were set out in the first paper of 1998, and have remained unchanged in subsequent revisions. These are:

•  The Linnean  system of orders  and families  should be  retained. "The  family  is

central in flowering plant systematics”.

•  Groups  should  be  monophyletic  (i.e.  consist  of  all  descendants  of  a  common ancestor). The main reason why existing systems are rejected is because they do not have this property, they are not phylogenetic.

• Families containing only a single genus and orders containing only a single family are avoided where this is possible without violating the over-riding requirement for monophyly.

•  Angiosperm Phylogeny Group (2016)."An update of the Angiosperm Phylogeny Group classification for the orders and families of flowering plants: APG IV" (PDF). Botanical Journal of the Linnean Society 181 (1):

1–20.doi:10.1111/boj.12385.

• APG III. 2009. "An update of the Angiosperm Phylogeny Group classification for the orders and families of flowering plants: APG III", Botanical Journal of the Linnean Society 161 (2): 105–121.

• APG II. 2003. An update of the Angiosperm Phylogeny Group classification for the orders and families of flowering plants: APG II. Botanical Journal of the Linnean Society 141: 399–436.

• APG. 1998. An ordinal classification for the families of flowering plants. Annals of the Missouri Botanical Garden 85: 531–553

Application of APG
• The  APG  publications  are  increasingly  regarded  as  an  authoritative  point  of reference.

• A significant number of major herbaria, including Kew, Edinburgh are changing the

order of their collections in accordance with APG.

• The influential World Checklist of Selected Plant Families (also from Kew) is being updated to the APG III system.

• In the USA, a recent photographic survey of the plants of the USA and Canada is

organized according to the APG II system.

• In the UK, the latest edition of the standard flora of the British Isles (by Stace) is based on the APG III system. The previous edition was based on the Cronquist system.

• Flora of Nepal project planning to follow the APG system,

Summary of APG 1998

• Formal, scientific names/ ranks are not used above the level of order, named clades being used instead. Thus eudicots and monocots are not given a formal rank (Linnean rank) on the grounds that "it is not yet clear at which level they should be recognized.

• The  number of families in  APG  (1998) was  462 and  recognized  40

orders, compared to, for example, 232 in Takhtajan's 1997 classification.

• A substantial  number  of  taxa  whose  classification  had  traditionally been uncertain are given places, although there still remain 25 families of "uncertain position.

APG 1998

• Alternative 'bracketed' classifications are provided for some groups, in which a number of families can either be regarded as separate or can be merged into a single larger family. For example, the Fumariaceae can either be treated as a separate family or as part of Papaveraceae.

• A  major  outcome  of  the  classification  is  the  disappearance  of  the traditional division of the flowering plants into two groups, monocots and dicots. The monocots are recognized as a clade, but the dicots are not, with a number of former dicots being placed in separate groups basal to both monocots and the remaining dicots, the eudicots or 'true dicots'.

Outline classification: APG 1998
angiosperms (Basal groups) 11 families and 4  orders

_ monocots ( 5 families and 6 orders)

· commelinoids

_ eudicots

o core eudicots

_ rosids

_ eurosids I

_ eurosids II

_ asterids

_ euasterids I

_ euasterids II

Summary of APG II 2003
• APG II was a revision of the first APG system, published in 1998, APG II was superseded 6½ years later by the APG III system ( 2009).

Some of the main changes in APG II are:

• New  orders  are  proposed,  particularly  to  accommodate  the  'basal clades' left as families in the first system.

• Many of the previously unplaced families are now located within the system.

• Several major families are re-structured.

APG 2003

• The APG II system recognized 45 orders, five more than the APG system.

• The new orders were Austrobaileyales, Canellales, Gunnerales, Celastrales, and Crossosomatales, all of which were families unplaced as to order, although contained in supraordinal clades, in the APG system.

• APG II recognized 457 families, five fewer than the APG system.

Thirty-nine of the APG II families were not placed in any order, but 36 of

the 39 were placed in a supra-ordinal clade within the angiosperms.

APG 2003

• Fifty-five of the families came to be known as "bracketed families".

• The use of alternative 'bracketed' taxa allowing the choice of either a large family or a number of smaller ones.

• For example, the large Asparagaceae family includes 7 'bracketed' families which can either be considered as part of the Asparagaceae or as separate families.

Major clades APG 2003

angiosperms: (paraphyletic basal angiosperms)

_ magnoliids

_ monocots

o commelinids

_ eudicots

o core eudicots

_ rosids

_ eurosids I

_ eurosids II

_ asterids

_ euasterids I

_ euasterids II

APG  III 2009

• The third paper from the APG updates the system described in the 2003 paper.

• The broad outline of the system remains unchanged, but the number of previously unplaced families and genera is significantly reduced. This requires the recognition of both new orders and new families compared to the previous classification.

• The APG III system recognized all of the 45 orders of the previous system, as well as 14 new ones (the number of orders goes up from 45 to 59).

• Only 10 families are not placed in an order and only two of these (Apodanthaceae and Cynomoriaceae) are left entirely outside the classification.

• The designation of alternative "bracketed families" was abandoned in APG  III,  because  its  inclusion  in  the  previous  system  had  been unpopular. APG III recognized 415 families, 42 fewer than in the APG II.

• Forty-four of the 55 "bracketed families" were discontinued, and 18 other families were discontinued as well. For example, the agave family (Agavaceae) and the hyacinth family (Hyacinthaceae) are no longer regarded as distinct from the broader asparagus family (Asparagaceae).

• The  classification  of  the  families  in  APG  III  which  uses  formal taxonomic ranks; previously only informal clade names have been tried to use above the ordinal level.

• Short version of APG III

• • clade angiosperms

• order Amborellales

• order Nymphaeales

• order Austrobaileyales

• order Chloranthales

• _ clade magnoliids

• order Canellales

• order Laurales

• order Magnoliales

• order Piperales

• _ clade monocots

• order Acorales

• order Alismatales

• order Asparagales

• order Dioscoreales

• order Liliales

• order Pandanales

• order Petrosaviales

• o clade commelinids

• family Dasypogonaceae -- unplaced in an order

• order Arecales

• order Commelinales

• order Poales

• order Zingiberales

• probable sister of eudicots

• order Ceratophyllales

• _ clade eudicots

• family Sabiaceae -- unplaced in an order

• order Buxales

• order Proteales

• order Ranunculales

• order Trochodendrales

• o clade core eudicots

• family Dilleniaceae -- unplaced in an order

• order Gunnerales

• order Saxifragales

• clade malvids (eurosids II)

• order Brassicales

• order Crossosomatales

• order Geraniales

• order Huerteales

• order Malvales

• order Myrtales

• order Picramniales

• order Sapindales

• (back to core eudicots)

• order Berberidopsidales

• order Caryophyllales

• order Santalales

• clade rosids

• order Vitales

• _ clade fabids (eurosids I)

• order Celastrales

• order Cucurbitales

• order Fabales

• order Fagales

• order Malpighiales

• order Oxalidales

• order Rosales

• order Zygophyllales

• clade asterids

• order Cornales

• order Ericales

• _ clade lamiids (euasterids I)

• family Boraginaceae -- unplaced in an order

• family Vahliaceae -- unplaced in an order

• family Icacinaceae -- unplaced in an order

• family Metteniusaceae -- unplaced in an order

• family Oncothecaceae -- unplaced in an order

• order Garryales

• order Gentianales

• order Lamiales

• order Solanales

• clade campanulids (euasterids II)

• order Apiales

• order Aquifoliales

• order Asterales

• order Bruniales

• order Dipsacales

• order Escalloniales

• order Paracryphiales.

•        Acorales Link

•  o Acoraceae Martinov

•        Alismatales R.Br. ex Bercht. & J.Presl

•  o §Alismataceae Vent. (including Limnocharitaceae Takht. ex Cronquist) § = new family circumscription described in the text.

•  o Aponogetonaceae Planch.

•  o Araceae Juss.

•  o Butomaceae Mirb.

•  o Cymodoceaceae Vines

•  o Hydrocharitaceae Juss.

•  o Juncaginaceae Rich.

•  o Posidoniaceae Vines

•  o Potamogetonaceae Bercht. & J.Presl

•  o Ruppiaceae Horan.

•  o Scheuchzeriaceae F.Rudolphi

•  o Tofieldiaceae Takht.

•  o Zosteraceae Dumort.

•        †Petrosaviales Takht. † = newly recognized order for the APG system;

•  o Petrosaviaceae Hutch.

• o Dioscoreaceae R.Br.

• o Nartheciaceae Fr. ex Bjurzon

•      Pandanales R.Br. ex Bercht. & J.Presl

• o o Pandanaceae R.Br.

• o Stemonaceae Caruel

• o Triuridaceae Gardner

• o Velloziaceae J.Agardh
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•      Liliales Perleb

• o §Alstroemeriaceae Dumort. (including Luzuriagaceae Lotsy)

• o Campynemataceae Dumort.

• o Colchicaceae DC.

• o Corsiaceae Becc.

• o Liliaceae Juss.

• o Melanthiaceae Batsch ex Borkh.

• o *Petermanniaceae Hutch.

• o Philesiaceae Dumort.

• o Ripogonaceae Conran & Clifford

• o Smilacaceae Vent.
•   Asparaguses Link

•   o $Amaryllidaceae J.St.-Hil. (including Agapanthaceae F.Voigt, Alliaceae Borkh.)

•   o $Asparagaceae Juss. (including Agavaceae Dumort., Aphyllanthaceae Burnett,

•   Hesperocallidaceae Traub, Hyacinthaceae Batsch ex Borkh., Laxmanniaceae

•   Bubani, Ruscaceae M.Roem., Themidaceae Salisb.)

•   25

•   o Asteliaceae Dumort.

•   o Blandfordiaceae R.Dahlgren & Clifford

•   o Boryaceae M.W.Chase, Rudall & Conran

•   o Doryanthaceae R.Dahlgren & Clifford

•   o Hypoxidaceae R.Br.

•   o Iridaceae Juss.

•   o Ixioliriaceae Nakai

•   o Lanariaceae R.Dahlgren & A.E.van Wyk

•   o Orchidaceae Juss.

•   o Tecophilaeaceae Leyb. $Xanthorrhoeaceae Dumort. (including Asphodelaceae Juss.

•   and Hemerocallidaceae R.Br.)

•   o Xeronemataceae M.W.Chase, Rudall & M.F.Fay

Comeliness

•      Dasypogonaceae Dumort.

•      Arecales Bromhead

• o Arecaceae Bercht. & J.Presl

•      Commelinales Mirb. ex Bercht. & J.Presl

• o Commelinaceae Mirb.

• o Haemodoraceae R. Br.

• o Hanguanaceae Airy Shaw

• o Philydraceae Link

• o Pontederiaceae Kunth

•       Poales Small

•  o Anarthriaceae D.F.Cutler & Airy Shaw

•  o Bromeliaceae Juss.

•  o Centrolepidaceae Endl.

•  o Cyperaceae Juss.

•  o Ecdeiocoleaceae D.F.Cutler & Airy Shaw

•  o Erocaulaceae Martin v

•  o Flagellariaceae Dum rt.

•  o Joinvilleaceae Toml. & A.C.Sm.

•  o Juncaceae Juss.

•  o Mayacaceae Kunth

•  o Poaceae Barnhart

•  o Rapateaceae Dumort.

•  o Restionaceae R.Br.

•  o Thurniaceae Engl.

•  o §Typhaceae Juss. (including Sparganiaceae Hanin)

•  o Xyridaceae C.Agardh

•       Zingiberales Griseb.

• o Cannaceae Juss.

• o Costaceae Nakai

• o Heliconiaceae Vines

• o Lowiaceae Ridl.

• o Marantaceae R.Br.

• o Musaceae Juss.

• o Strelitziaceae Hutch.

• o Zingiberaceae Martinov

APG 2016 IV
• A fourth version has now been published, but the methodology has been the subject of criticism, and developing a consensus has proved more difficult than in previous iterations.

•  In particular Peter Stevens has questioned the validity of discussions regarding family delimitation in the absence of changes of phylogenetic relationships.

• An update of the Angiosperm Phylogeny Group (APG) classification of the orders and families of angiosperms is presented.

• Several new orders are recognized: Boraginales, Dilleniales,Icacinales, Metteniusiales and Vahliales.

• This brings the total number of orders and families recognized in the APG system to 64 and 416, respectively.

• Two additional informal major clades, superrosids and superasterids are proposed, that each comprise the additional orders that are included in the larger clades dominated by the rosids and asterids.

• Families that made up potentially monofamilial orders, Dasypogonaceae and Sabiaceae, are instead referred to Arecales and Proteales, respectively

• Two parasitic families formerly of uncertain positions are now placed: Cynomoriaceae in Saxifragales and Apodanthaceae in Cucurbitales
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