4. ldentification Keys

How to use the keys

The objective of the identification key is to
separate groups of species by using a few
selected unambiguous and clearly visible fea-
tures. Due to intraspecific anatomical variabil-
ity, correct identification can only be achieved
through comparison with illustrations and
descriptions in the main section of the atlas.
Some species were repeated two or more
times in the key because of their not clear
structure. The page numbers given in the key
refers to the complete anatomical description
of the species.

Coniferous woods are listed under the sec-
tions “Wood without vessels” and are sepa-
rated by resin ducts presence or absence.
Additional features are given to facilitate
identification process: axial parenchyma, ray
tracheids (“+”, present; “-”, absent), and cross-
field pitting (S, small; L, large).

Dicotyledons wood and Monocotyledons plant
body are grouped together under the section
“Wood with vessels”. They are divided first by
presence or absence of included phloem. In
those species with successive cambia, phloem
strands can be arranged in continuous tan-
gential bands, or in single, scattered vascular
bundles as seen in transverse section. Then
species are then classified by raylessness and
ray type (heterogeneous or homogeneous).

In woods without included phloem wood po-
rosity is the first classification factor (ring-po-
rous, semi-ring-porous, and diffuse-porous).
Within each of the tree groups raylessness
and ray width were then applied as grouping
factors: rays are absent, exclusively uniseriate
(90% or more), up to 3 cells wide, and more
than 4 cells wide. Ray width classification

in the identification key always refers to the
larger rays. Ray type is also specified (heter-
ogenous and homogenous). Within each of
the resulting groups additional features are
given for each specie in order to help identifi-
cation. Those additional features refer to per-
foration plates (13, simple; 14, scalariform;
19, foraminate), helical thickenings (“+”,
present; “-”, absent), and vessel groupings (9,
vessels predominantly solitary; 10, vessels in
radial multiples; 11, vessel clusters common).

Keys structure

WOOD WITHOUT VESSELS (GYMNOSPERMS)...38
- Without resin ducts
- With resin ducts

WOOD WITH VESSELS
- With included phloem............................. 39
- Phloem strands in tangential bands
- Rays absent
- Phloem strands scattered, isolated
- Rays present
- Rays heterogenous
- Rays homogenous
- Rays absent

- Without included phloem........................ 40
- Ring-porous.................cccceuveuevuvenaennnn.n. 40
- Rays exclusively uniseriate............. 40

- Rays heterogenous
- Rays homogenous
- Larger rays up to 3 seriate.............. 40
- Rays heterogenous
- Rays homogenous
- Larger rays more than 4 seriate...... 41
- Rays heterogenous
- Rays homogenous
- Semi-ring-porous.......................ccuuu... 42
- Rays exclusively uniseriate............. 42
- Rays heterogenous
- Rays homogenous
- Larger rays up to 3 seriate............. 42
- Rays heterogenous
- Rays homogenous
- Larger rays more than 4 seriate.....43
- Rays heterogenous
- Rays homogenous

- Diffuse-porous................c.ccccevuenn..... 44
- Wood rayless.....cccceveveeveeeeneenannnenn. 44
- Rays exclusively uniseriate............. 45

- Rays heterogenous
- Rays homogenous

- Larger rays up to 3 seriate.............. 46
- Rays heterogenous
- Rays homogenous

- Larger rays more than 4 seriate...... 47
- Rays heterogenous
- Rays homogenous
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Wood without vessels (Gymnosperms)

The major mass of conifers wood consists of tracheids. Growth ring boundaries are usually
distinct. Axial parenchyma is present in some species. Axial and radial resin canals are pre-

sent or absent. Rays are mostly uniseriate.

Wood of a conifer without resin ducts.
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Species pPg.
CUPreSSUS SEMPIVIFENS.......oeueeeeenaennannns 54
Juniperus excelsQ...........cceeeuveeiieeieenienannnnn, 56
Juniperus foetidissima................coceueeunannn... 58
Juniperus oxycedrus...........ccoeuueeeueeeenennnnnnnn. 60
Juniperus phoenicea............cccceeeueeeueennnnnnnn. 62
Taxus baccatQ.............ceeeeueieueseensiensinsanann. 76
Cedrus brevifoli@............coevuveieuiieniiiirannnn. 64
Cedrus libANi.......cceeveieeiieiiiiiriieiiieiieaeiaaaan, 66
PinusS BrUtiQ........ccceveeeeeeiniieiiieiieaireeaiiaaans 68
PiNUS NiGHQ.......ceceneeeeeeieeeieiecieieeeeeaeaeaa, 72
Pinus halepensis............ccccueeeueeeeeeniaencennannnn, 70
PinUS PiNeq.........ccuveeeeeeieieiiiiiiieeeieieceae, 74



Wood with vessels and with included phloem

Species with successive cambia are separated by phloem strands arranged in continuous tan-
gential bands, or in single, scattered vascular bundles as seen in transverse section.
We are aware about the great anatomical variability within plants with successive cambia.

Successive cambia with phloem
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Phloem strands in tangential bands

Rays absent 13 - 11
13 - 11
13 - 9

Phloem strands scattered and/or isolated
Rays present

Rays heterogeneous 13 - 9
13 - 9
Rays homogeneous 13 - 10
Rays absent 13 - 11
13 - 11
13 - 11
13 - 11
13 - 10
13 + 11
13 + 11
13 + 11
13 + 9
13 + 9
13 + 9
13 + 9
13 + 9

strands in tangential bands.

Species pg.
Atriplex semibaccata................cccccuveuunn... 214
Salicornia fruticosa...........cceveuuveereeeenennnnnn. 220
Sarcocornia perennis............coceuvvuvenennnnn. 222
Convolvulus dorycnium................ccccuu...... 248
Bosea cypriQ........ccaeuveiniiiiiiiiiiiiiiiiiaann, 100
Convolvulus oleifolius ............... 250, 252, 254
Arthrocnemum macrostachyum................ 208
Atriplex halimus..............cceeeveeeeeneeeienannnn, 210
Atriplex portulacoides...............c.cc.ceuun...... 212
Noaea mucronata...............ccccceueeenennannen. 218
Suaeda aegyptiCQ...........ccoeeeueeeeieniaeaannnnnn. 224
Halochemum strobilaceum........................ 216
Suaeda verQ.........cccoueeeeniiiiiiiiiiiiiiiiieaenn, 226
Ruscus aculeatus............cceeeueeeeciienceeinnnnnnnns 90
Asparagus acutifolius..............cccceeueveennnn. 86
Asparagus Stipularis.................ccceueeeueeennen.. 87
Arundo donax............cceeeeueieuniieniiannainnnannn, 88
Phragmites australis.............c.cevvuvevuvennannnn. 89
Smilax asperQ...........coeeeeeueeeieniaiaanaennnnn, 91



Wood with vessels and without included phloem

Wood with a great variation in type, size, form and arrangement of its cell types. Earlywood ves-
sels can be much larger than those of the latewood (ring-porous woods), or vessels diameter can
be uniform throughout the growth ring (diffuse-porous woods). Intermediate pattern is frequent
(semi-ring-porous woods). Axial parenchyma and rays may or may not be present.

Ring-porous wood.

lefure porous wood.

ooy 0 %, .w i

-y .
% = ’.0.-

[7,) [7,]
$ 2L
5§ g
< B
.g E o
T Z v
£ 84
& I g Species pPg.
Ring-porous
Rays exclusively uniseriate

Rays heterogeneous 13 9 Cyprinia graciliS.............cceeuveeeeeueieneenannnnn. 126
13 - 9 Hypericum hircinum................cccceueveunennn. 330
13 + 9;11 Pterocephalus multiflorus.......................... 262

Rays homogeneous 13 9 Castanea Sativa.............ccceeuceeeenciencennnennne. 312
13 - 9;10 Satureja thymbra@...........ccccceuveeevveeraiannnnnn. 378
13 + 9 Rubia tenuifoli@..............ccceevuveeeiieeniinnnanan. 512

Larger rays up to 3 seriate

Rays heterogeneous 13 - 9 Convolvulus oleifolius..............ceveeeneeennn.. 254
13 - 9 Salvia willean@..............c.c.ccccvuveeveneiennannn.. 376
13 - 9 Fraxinus angustifolia....................ccceevunn.. 430
13 - 9; 11 FraxXiNnUS OFAUS.......cceueeeeeenaeeaenaeaaeneenaenaenns 432
13 - 11 Capparis SPINOSQA............ceueeueeusenienaanaenannnns 196
13 - 11 Teucrium divaricatum...............ceceuvvuennnn. 388
13 + 9 Acanthoprasium integrifolium................... 334
13 + 9;11 Cotinus cOggygGriQ........cccuueeueeuienienienannnnnns 102
13 + 9; 11 Hypericum confertum...............cceveeuvvennnnen. 328
13 + 11 Pistacia atlantic@................ccc.cccevuuuvivnnnnan. 104
13 + 11 Pistacia 1entiSCUS...........cceeeveveeriieesinnanan. 106
13 + 11 Pistacia terebinthus.............ccceeueveeeeennannn. 108
13 + 11 | TR o0 Y 4 17 ] 4 [ P 110
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Perforation plates

(Larger rays up to 3 seriate)
(Rays heterogeneous)
13
13
13
Rays homogeneous
13
13
13

Larger rays more than 4 seriate

Rays heterogeneous 19
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Rays homogeneous

Helical thickenings
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Vessels grouping

Species pg.
Celtis toUrNefortii............ceeeeveeerieeeunaennnnns 194
Genista fasselatQ...........ccceeeueeeueeeciennnnnnn. 298
Phlomis cypria subsp. cypria..................... 360
Phlomis cypria var. occidentalis................. 362
Fraxinus angustifoli@..............c.ccccevueeeenn.... 430
Teucrium CretiCUmM.........ceueeeeeeieieneeeenennnnns 384
Robinia pseudoacacia..................ccccc......... 308
Ephedra nebrodensis.............c.ccceeueeeueeunannnn. 82
Aristolochia sempervirens......................... 124
Onosis spinosa subsp. leisosperma............ 306
Quercus infectoria subsp. veneris............. 324
RUBUS SANCLUS......eeeeeeeeeeeeeeeaeeeeaaeaaa, 500
Rubus diSCOIOF .......ccueeeeeeeaeieiieieeiaiiaeannn, 498
VitiS VINIferQ........ccoeeeeveeniieeiiiiieeieaeraannn, 568
Hedera heliX.......coueeueeeeenieieiieiieieeieeiaeannnn, 122
Astragalus echinus subsp. echinus ........... 292
Y o] R 117 | 7 B 416
Clematis vitalb@..............ccccceeuveeueeeienannnn. 454
Rosa micranth@..............cccccceeeveeeeeeennann.n. 496
Prunus armeniaca............ccccueveveveeeceienannnn. 476
Celtis australiS...........coevueeeeieneeeaaeiiennannnn, 192
Elaeagnus angustifolia.................cccccu....... 266
Morus alb@..........cuceueeeeeeieieiieiieieeieiiaeannen, 414
PrunuS dulCiS........cceeeeenveeeiieiieiieieeiannannnn, 482
RoOSACaniNG...........cenenveeeeeiiiiiiieieieaaaan, 492
Rosa damascena.............cccceuvvuveunaennnnn.n. 494
Ailanthus altisSima..............cccoeeueeeveneennnn.. 538
Pistacia atlantica@................c.cccevuvevveuannn... 104
Berberis cretiCQ.........ccceveeeeeeeeieeeeianaannannnn. 154
Celtis toUrnefortii...........ceeeeveeereieennaennnnns 194
Lonicera japonica............cc.cceeveveinnnenannnn. 200
QUEFCUS COFFIS..cuseinseienieierieaeneeienseienneannnn 318
Quercus infectoria subsp. veneris............. 324
Cercis siliquastrum...............ccceuevvuveenannnn.. 296
Robinia pseudoacacia.................cccccc......... 308
Ulmus canescens..........ccceeeeeeneeeneennaennnnnn. 562
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Semi-ring-porous

Rays exclusively uniseriate

Larger rays up to 3 seriate
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Rays heterogeneous

Rays homogeneous

Rays heterogeneous

Perforation plates
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Helical thickenings
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Vessels grouping
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Species pPg.
Lomelosia cypriCQ..........cceuueeeeeneeenaanannnnnn. 258
Lavandula stoaechas..............cc..ccccvvevunn.. 340
Salix alb@..........ccooueeeeeieniiiiiiiiiiiiieiaiaaenn, 526
Lycium schweinfurtii............c..cceevuveuaennen.. 452
Cistus salvifoliuS............ccceuveeeeueieniennnnnnn. 236
Fumana thymifolia...............ccccccvvuvevnaenn.... 240
Micromeria chionistrae...............c...ccoeeuu... 342
Micromeria myrtinifolia............................. 346
Polygonum equisetiforme.......................... 450
Thymelaea hirsutQ.............ceeeueeeevenveennnnn.. 558
Micromeria microphylla............................. 344
ASperula CypriQ.........cueeeueeeiieniaeiaanaaennannnns 506
Thymelaea tartoriaria...............cccceuveuue... 560
Pterocephalus multiflorus subsp. multiflorus.....260
Helianthemum obtusifolium...................... 242
Origanum dubium.................ccccevvuvevueenn... 354
Teucrium micropodioides.......................... 394
TRAYMUS INEIGEFH....aenaeneeeaeeeeeeeeeeeiaeeaaanaaan, 398
Lycium schweinfurtii............ccccceevuveuaenn.n.. 542
Satureja thymbra............ccccvvveeeevvneaenannnn. 378
Origanum cordifolium...................c.c......... 352
Teucrium Kyreniqe............ccceeeveueeeueennnnnnn. 392
Rubia tenuifoli@.............ccccuveeeeecvenaannaannnen. 512
Teucrium CypriuM........ccoveeeeeeaeanaennnanns, 386
Teucrium kotschyannum........................... 390
Ephedra foeminea............cc.ccoeeuuveueeeniennannnn. 80
Corylusavellan@...............cccceueeeeeeevennnnnnn. 158
Viburnum tinUS.........ccccveeeeneeeiiieiniiensannanen. 98
CiStUS CrELICUS. ...uveneeeeieieeieeeeeeeeeeaeeeeens 228
Cistus ladanifer..........cccoeeeeeveeeeeiieniiennannnn, 230
Helianthemum stipulatum......................... 244
Prasium majus..........ccoeeeeeveeeieeiieiniaenananns 366
Salvia willean@..............cccccccvveveeveneeennannn.. 376
Callistemon lanceolatus.................c........... 418
Syringa vulgaris...........ceeeeveveeniieninienanann. 438
Crataegus MONGYNQA........c..cceeueeeeeeuveaannnnnn. 470
Pyracantha coccinea@...............cccccveeuuaenn.... 484
PYFrUS SYFIACA. ...ccueueeaeeeaeieeieieaeteaeiaaeaan, 490
Citrus aurantiumM...........ccceeueeueeniensenienannnes 514
Origanum majoranQ..............cceceeeeeeeneennn. 356
Salvia fruticoSQ........ccccuuvivueiiuniiiinaiananannnn. 372
Pyrus COMMURNIS........cceeeeieieieeiieeiiiaeaananns 486



(Larger rays up to 3 seriate)
(Rays heterogeneous)

Rays homogeneous

Larger rays more than 4 seriate

Rays heterogeneous

Perforation plates
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Species pg.
Pyrus malus........c.ccoeveeeuceeieniaeiiereinaannnnn, 488
Nicotiana glauca..................ccceuuvevvenannn.n. 544
Ptilostemon chamapeuce........................... 152
Capparis SPiNOSA .........cceeeueeeeieieseianannnne. 196
Convolvulusdorycnium................c.cceuue..... 248
Anagyris foetidQ............ceeeeeeiiiniiniienannnn, 288
Teucrium divaricatum subsp. canescens....388
Prosopis farctQ...........ccccoeeeeenieeienaannaannnnn. 408
Hippocrepis emerus. .........cccceuveeevecenvennnann. 304
Ziziphus spina-christi.............ccccuveeeeeeuennn.n. 462
Cotoneaster nummuralis........................... 466
Crataegus azarolus..............ceeeeueeueveunennnn. 468
Cydonia oblonga..............ccccceveveeeuvenannnn. 474
CitruS lIMORN.....cccveeeeeieeeieieieiieeeeeeeaeeea, 516
Ostrya carpinifoli@.............ccccuveeeeeevennannn.. 160
Prunus avidM..........cccoeeeveveieiiiiiiiinneannen. 478
Artemisia arboreScens..........ccccouvveeuvennnnnn. 134
Arbutus andrachne..............ccccccovvevvunnnn.n. 268
Spartium jUNCeum...........cccceeveveeevecnnnnnnnn. 310
Hypericum confertumsubsp. stenobotrys...328
Phlomis brevibracteata............................. 358
Sorbus cretiCa.......ccuueeeneieeiiinaiiiraiainannnn, 504
Arbutus Unedo..............cceueueeuueieniiennsinnnnnns 270
Calycotome villos@...........cccccveuveeneencaenaannnn. 294
Genista fasselatQ............ccceeeeveeuveevennannnn. 298
Lavandula angustifolia................ccc........... 338
Phlomis cypria subsp. cypria..................... 360
Phlomis cypria subsp. occidentalis............ 362
Phlomis lunariifolia..................ccccceuun..... 364
Rosmarinus officinalis.................cccceuen..... 368
Salvia dominic@.............ccceveeieveieiniinnnannn. 270
SideritisS CYypriQ......ccuueeeueeeiieiaeiaeniaeiaanannn, 382
Odontites liNKii...........ccueeeeuvieriieeniiainiinnnnns 440
Plocama calabrica...............ccccevuvvvvvvennnnnn. 508
Pterocephalus multiflorus subsp. obtusifolium..262
Spartium jUNCEUM..........cccvevveeeeeieannananns 310
Teucrium CretiCUmM..........ccueeeneeneenienannnenns 384
Styrax officinglis.............ccceeueeeeeeuieeneannnn. 548
Aristolochia sempervirens......................... 124
Dittrichia ViSCOSQA........cccuvveeriieeiienaaaannann. 140
Phagnalon rupestre............cccccuvveuveenvennnn.. 150
Erica arboreq...........coeeuuuvieviieiniiinininnnann, 274



(Larger rays more than 4 seriate)

(Rays heterogeneous)

Larger rays more than 4 seriate
Rays homogeneous

Diffuse-porous
Wood rayless
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Perforation plates
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Species pPg.
RUDUS SANCLUS.....ceeveeaeeeeraeeeaieieaaeaaeaaaen, 500
Tamarix tetragyna.........cccceeeeeeveceneennnnnnn. 554
Rubus discoloF.........ccccueeevevieniiieciiinaaainann, 498
CitrUS SIN@NSIS.....oeeeeeeeiaeieeeeeeeeeeaeeens 518
Tamarix SMYVNENSIS......ccoueceeeceeeaneannnnnnn, 552
Tamarix tetrandrQ............cccoeeveueeeeneennnn. 556
Hedera heliX.......ccccueeeeueeeueiiniiiiiiiiaaainann, 122
Hirtellinag lobelii................cccevvvveeiienaaennnnnn. 146
Convolvulus dorycnium..................ccceuun.... 248
Argyrolobium uniflorum............................ 290
Astragalus echinus subsp. echinus........... 292
Sarcopoterium SpinoOSUM............c.cceeuveunenn. 502
Prunus domestiCa............ccceueeeeuiieenniennnnann. 480
Helichrysum italicum...................cccuu........ 142
Prunus dulCiS........cccuuueeeviveeniiiniiiinaaainann, 482
Rosa damascenQ@............cccccceeeeuevvenninnnnnan. 494
Lithodora hispidula.................ccccccceuue...... 164
Lonicera japonica............cccceveeeveinnennnnnn. 200
Nepeta trodii...........cccueeeveeeeeniaeiienaaenannnnnn, 350
Tamarix dalmatica................ccevuveeeunvennnnn. 550
Juglans regiQ.............cceeeeeeeeeneeeiiiniaiaannnnn, 332
AlySSum troodi........c..oeeeveeeeeieeeienianannnnn, 178
Arabis purpureq.............ccccceeeveeeiennenaannnn. 182
Erysimum kykkoticum..............c.ccceuueunn.... 186
Silene galate@.............ccccvvvvevievciiiniiannannn. 206
Frankenia RirSuta...........cc.ccceeeeueiennneennnnnnn. 326
Alyssum akamasicum...............cc..ceeuuenn... 172
Dianthus CYpriUuS........ouuueeeueeeeeenaaeieeraaannn. 202
ONOSMA MITIS...ccueeeeeeaaeiaeieeieeeeeaeaeneenn 170
ArabiS CYPriQ.......cueeeuiaeaaeiaeniaeiaeniaenaannnns 180
Salicornia fruticoSQ............ovvuuuvivuvaennnnnn. 220
Sarcocornia perennis............coceuveuieniennnn. 222
ONosma frutiCoSQ.........cccuueereneeerineenannnnnn. 168
Arthrocnemum macrostachyum................ 208
Atriplex halimus.............ccccuvveveeeeeniannnnnnn, 210
Atriplex portulacoides...................cccuun...... 212
Atriplex semibaccata................cccccveuun.... 214
Noaea mucronataQ.............ccccuveueeuevncennnnsn. 218
Silene fruticoSQ..........ccuuueeeveieeniienisaenanann, 204
Plumbago europaeq...............cccceuveuuaenn.... 448
SuUaeda verQ.........c.ccueeeeneiiiiiiiniiiiiiieianaenn, 226
ONnosma CaespitoSQ..........cceueeueeniennensennennes 166
Halochemum strobilaceum........................ 216



Rays exclusively uniseriate
Rays heterogeneous

Rays homogeneous

Perforation plates

13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13

14
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13

Helical thickenings

+ + + + o+ +

Vessels grouping

J—
J—

© L L WVWVWYWLWWLWLOL

—_
ot
— —
— —

10; 11

Species pPg.
Viburnum opulus.............cceeeveeeeeneeeaenannnnn. 96
Helianthemum syriacum........................... 246
Calluna vulgaris.............ccccevveeeeeeeeciennannnn, 272
Eucalyptus torquatQ................cceeueeuennn... 424
Melaleuca armillaris.............ccccevvvvevvennnnn. 426
ZiZiphus [0tUS......coeeeeeeeeeeeieeeeeeeeaeaaa, 460
Salix alb@..........ccooveeeeeeiieiiiiiiiiiiiieiaiiaaenn, 526
Lycium schweinfurtii............ccccoeeeuveunaennen.. 542
Fagonia creticQ.........cccceuveevvecenieiiaenanann.n. 570
Punica granatum.............c.ccccveeveveeunenann.. 402
Fumana thymifoliQ...............ccccccvevueennnn.... 240
Convolvulus oleifolius var. oleifolius........... 252
Euphorbia thompsoRii...............ccceveeeaenne... 280
Thymelaea hirsutQ............cceeeueeevenceenannnn. 558
Calamintha incana..............ccccceuueveuneennnne, 336
Micromeria microphylla............................ 344
Thymbra capitatQ.............cceeeueveueeenvennnnn.. 396
ASperula CypriQ.........ceeeueeeeeeniaeaaniaennannnn, 506
Dodonaea ViSCOSQ...........cceuuuviueiienainennnnn. 534
Lycium ferocisSimum..................cccevueeune... 540
Alnus orientalis...........ccccuuueieueeeniieeniinnnnns 156
Fumana arabica.............ccccevvveveiieninennnnnn. 238
Helianthemum obtusifolium...................... 242
Scutellaria Sibthorpii............ccceueeeeeeenaennnn.. 380
Teucrium micropodioides.......................... 394
ThYMUS INEIGEFH....cenaeeaeeaeeeeeeeeeeeeeeeaenaenn 398
Lycium schweinfurtii...........cccccoveeuveunnennen.. 542
Micromeria NervosSQ.............coeveueeuennnnnsn. 348
Salvia lanigerQ...............ccceeueeeeenieeneannnnn. 374
Aesculus hippocastanum........................... 532
Euphorbia hierosolymitan......................... 278
Populus alba..............ccceuveeeveeiieieraenannnnn, 522
Populus Nigra.............cceeueeeeeenieeiieraaenaannnnn. 524
Origanum cordifolium...................c........... 352
Teucrium Kyreniqe.............ccceeueeeeeeneeennnnnn. 392
Plumbago europaeaq...............ccccevvuuuvenn.... 448
Cydonia oblonga..............cccccevevuveuvenannnn. 474
Rubia laurae............coeeevvieuiieeniinnaaennann. 510
VIiNCa mMajor.........coueeeeeieeiieiiiiiiiiiieaeannn, 118
TeUucrium CypridM.........ccvevuveeeieaeeennnnnns, 386
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Larger rays up to 3 seriate
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Species pPg.
Buxus sempervirens.........ccceveeeeeeeieiennennnn. 188
CornuUs SANGUINEQA..........cceceeenaenienaenaenannnes 256
Laurus NODIliS.........cceeueeeeeeieeiiiiiiinaeainann, 398
Corylus avellan@.............cccccoevvuveeniveennnnn. 158
Viburnum tinUS.........c.ccveeeereeeeiieeniiennaenanen, 98
CiStUS CrELICUS. ..cneenaeaeieeeieeeaeeeeaeeeeeeans 228
Cistus parvifolius............ceeveueieviieeniinnnnnnn. 234
Helianthemum stipulatum......................... 244
Helianthemum syriacum........................... 246
Convolvulus oleifolius var. desertii............ 250
Diospiros KaKi...........cceeeuveeienieniieraaenaannnnn, 264
Ricunus communis..........cccoveeeeeeneencennnnsn. 282
Alhagi graegorum...............ccccceueeueeeuaennn.. 284
Alhagi maurorum..............ccccveuevuvennaennnn. 286
Laurus NODIliS.........cceeueeeeivieniiiiiiiinaaainann, 398
(ol Ko7 ] 4 (o7 BT 410
Eucalyptus gomphocephala....................... 422
Myrtus COMMURNIS.........ceeeeeeaeieieeieianaeanns 428
Ziziphus ZiZipAusS..........cceeveeeeieeaaeaaeaannnn, 464
Crataegus MONGYNQ.........cccuveueeneensenaenannnes 470
Crataegus X SINAICA..........c.ceeuveuienienaenannnns 472
Pyracantha coccinea...............ccccveeuuuenn.... 484
PYrus SYViACA.......cccceuveceeeieieieiiieieneaannen, 490
Citrus aurantiUmM..........c.coeeeeeeeensennennennnnnes 514
Nerium oleander............cccccueveevevveniiennnnan. 116
Glycirrhiza glabra...............ccccvvuveuvvannnn.n. 300
Origanum mMajoranQ.............ceceeeeeeeneeunense. 356
Oleae europaeaq..............cccceveueeevuseenaneennnnn. 434
Pyrus COMMURNIS.........ceeeeieieieaiieeieiaeaananns 486
Pyrus malus..........ccoeeeeeeveeieianiieraaeaannnnn, 488
Lantana camarQ..............ccccceueeeeeniencennnnnnn. 564
Suaeda aegyptiacaQ...........ccoceeuuvivuiiennanan. 224
Nicotiana glauca..................ccccuvveuveenaennn... 544
Cichorium SPiNOSUM..........ccccuveeriveensaennnen. 138
Sambucus NiGrQ.............ceeeueeeenseeniiaenainnnnnn, 94
Ptilostemon chamapeuce........................... 152
Ceratonia siliqQUua..............cccvuveeeeveeniiennnnnn. 190
Phillyrea latifolia...............cccevvuuvereeenaannn... 436
Rhamnus alaternus............cccccccvveveevennennn. 456
Withania somniferQ.............cccceuvevuvennannn.n.. 546
Cistus monspelliensis............ccccceveeuviennnnen. 232
Hippocrepis emerus. ........cccevveeeeececennnnnnn. 304
Ziziphus spina-christi..........cccceuvevuvennannn... 462
Cotoneaster nummuralis........................... 466
Crataegus azarolus.............cccceuveveevcvnnnnnnn. 468
Citrus liMOR......ccueeeeeeeeiiieeeieeeeeeeeaaeaa 516
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Rays homogeneous

Larger rays more than 4 seriate
Rays homogeneous
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Species pg.
Vitex agnus-CaStUS........ccuveeevecenieienaennnnns, 566
Zygophyllum album................cccoevveennnn... 572
Schinus terebinthifolia................ccc............ 114
Acer pseudoplatanus...............ccccceuveuuenn... 530
Artemisia arboresCens............ccoceuuuvvennnnen. 134
Lonicera etruSCa.........ccouveuivuenieniennnnnnnnnn. 198
Arbutus andrachne.............ccc.cccovvvuvennnnen. 268
Sorbus cretiCa........ccuueeeeeeeniieiiiinisienanenn. 504
Plumbago auriculata....................cccuun....... 446
Dodonaea viscoSQ............ceeuueveeuiinusienanann. 534
Schinus molle...........cccoeeveeeeeiieiriiiiinienanan. 112
Arbutus UNedo. ............ceueueeeereeeesaenannnnnnnn, 270
Lavandula angustifolia.................ccc.......... 338
Salvia dominic@.............coeveveveeniivniiienanan. 370
Rhamnus lycioides.............ccceceeueeeuveenannnnn.. 458
Ruta chalepensis...........ccceueeeeeeneeenienaannnnnn. 520
Convolvulus oleifolius var. desertii............ 250
Eucalyptus camaldulensis.......................... 420
Phytolacca pruinos@................ccceuuveuaennen.. 442
Acacia salign@.............c.ccceeuveeveeeiennannnnnnn, 406
Odontites liNKii............cceueveieereieriiieniiannnn, 440
AlySSUM CYypriCUM........cceueeeeeeeaaeaenaannnnn, 176
Acer pseudoplatanus...............ccccceueeuuenn... 530
QUErCUS ileX....ccccueueeiieiieiieiieiiiiiiiiiiaiieiaenn, 322
Ambrosia maritima..............cc.cceeveeuiiennnnnn. 132
Acer obtusifolium...............cccceeuvvrveenannn... 528
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