[IBETKOBBIX PACTCHUHU

1/ OOmiast XxapakTepUCTHKA [BETKOBBIX
pPaCTEeHUN U MX BaKHEWIIINE
MopdosornyecKkue U OUOIOTUYECKUE
0COOEHHOCTH.

2/TToaxoapl, METOIBI M HIKOJBI B CHCTEMATUKE
LBETKOBBIX PACTCHUM.

3/ CoBpemeHHast (HUIOTEHUS [BETKOBBIX
pacTECHU M.




KonnyecTtBeHHOE pacnpeneneHne TakcoHOB
Ha3eMHbIX pacTeHUA

HasBaHue otgena Cemenctea | Popabl Buabli
OTnen MmoxoBUaHble 157 983 25 000
OTnen nnayHoBUAHbIE 3 7 973
OTnen ncnnoToBMaHbIE 1 2 12
OTaen xsoweBngHbIe 1 1 20
OTaen nanopoTHUKOBUAHBbIE 20 300 10 000
OTaen royioCeMeHHble 14 69 762
OTaen uBeTKoBbIE 390 13000 240000




Ponb NOKpbITOCEMEHHbIX pacTeHUN B

buocdepe White spruce
OoMUHMpOBaHNE B HAa3eMHbIX 3KOCMCTEMAaX Balsam fir
Paper birch

NPaKTU4YEeCKN BCEX MPUPOOHbIX 30H.

2. MakcumanbHoe BMAoBOe pa3Hoobpasue g;%‘i"spmce
cpean aBTOTPOMHbLIX OpraHM3MoB Jack pine

3. Co3spatoT «KapKac» Ha3eMHbIX 9KOCUCTEM
BakHenLwas ponb B CONpsXXeHHOU
9BOSTIOLUNN C MHOTUMU YNEHNUCTOHOTMMU U
MO3BOHOYHbLIMU

5. TlMonnmopdunsm, pazHoobpasne XN3HEeHHbIX

doopm
Grasses
6. OBONOLUMOHHAA NNIACTUYHOCTb Herbs
Shrubs
Lichens Tree seedlings

~ Climax commun—ity>




Pa3Hoobpa3sne KN3HEHHbIX pOopM

A4

LIBETKOBbIX PaCTEHN

Favorable Season

Brazilian Plateau

eastern Canada
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Unfavorable Season

drought

cold
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Cemsagonu n npodounribl
NPeannCTbsl) LUBETKOBbIX paCTEHUIA

=\ monocotyledon
——endosperm .
' seed coat epicotyl

/;/ cotyledon

—coleoptile ~—«Im ]

coleoptile

(== epicotyl | § 4 /
g veocotyl AN
\ radicle \root
: seed coat radicle hypocotyl first leaves
fused to
ovary wall
epicot hypocotyl
S s 4 dicotyledon
seed coat

hypocotyl 7
\ cotyledon

radtcle-‘- e NS e el )
seed .
coat

N\t |

cotyledons radicle root
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The leaf, or leaves, of the first (proximal) node of a lateral shoot (A) are referred to as prophylls. In dicotyledons prophyll a and prophyll
B are mainly in opposite and lateral position with respect to the plan formed by the axillary leaf (L) and the parent axis (P) (Salvia
guaranitica, A). In monocotyledons, the first leaf (prophyll a) is often bicarinate and shows a particular arrangement (unidentified

Poaceae, B): it is located in adaxial position between the lateral shoot (A) and its parent axis (P).

Barthélémy D, Caraglio Y Ann Bot 2007;99:375-407

ANNALS OF A;‘-"
© The Author 2007. Published by Oxford University Press on behalf of the Annals of Botany OTANY ﬁ“\ oA 8
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Pa3Hoobpasue
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LEAF MARGINS
Aviw.infondsuat.info
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Wilkesia gymmoxilpium



OcobeHHOCTM CTPOEHUSA annkarnbHOW MEPUCTEMBI
LUBETKOBbIX paCTEHUNU

typical angiospermg
apical meristem °

leaf primordium Iael ot

M protophloem
B protoxylem
pericycle
[Eendodermis
Ecortex

B epidermis
Clroot cap

central mother zone

tunica

root
apical
meristem

flank meristem

rib meristem
root cap

|

TYPICAL ANGIOSPERM SAM




AHaToOMNa oceBbIX OpraHoB

phloem fibres -

cortex

vascular
bundle

epidermis

primary phloem™]
ompanion cell —phloem

—xylem

(© E-M. Collins 2000
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Xylem
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OpykTHdnkaumn
NOKPbITOCEMEHHbIX paCTEHUN

PekoHcTpykumsa Williamsoniella
(cpegHsas topa)

n3 ctatbn «Cretaceous
angiosperm flowers: Innovation and
evolution in plant reproduction»
(E.M. Friis, K. Raunsgaard
Pedersen, P.R. Crane; 2005)

I cm

stamen

»-perianth

X calyx -sepals

receptacle




CRETACEOUS

JURASSIC

Late Jurassic

Late Cretaceous

Early Cretaceous

65 Age Ma

Protection Reproduction
| I |
Early Late Pollen Ovules
[ 1|1 SETl = oTpSe & o PR,
Attraction
I SRS
: Reward l
Bract(eoles) Sepals Stamens } Carpels
 Bract(eoles) .~ Petals | Stamens| | Carpels
Bract(eoles) || | Sepals || Petals | |Stamens| | Carpels
98.9 "“Nectaries
Bract(eoles) Tepals Stamens | | Carpels
b Stamens | | Carpels
| Bract(eoles) | Stamens | | Carpels
First unequivocal angiosperm pollen
144.2

Radiation of core
eudicots

=  Almost simultane-

ous appearance of
ANITA, monocots,

", magnoliids and

basal eudicots

YacTtu uBeTka NOKPbITOCEMEHHbIX N MX OCHOBHbIE (OyHKUMKM (Mo Endress, 1994 r.)
PacnonoxeHbl B XpOHONOMMYeCKon NOcneaoBaTenbHOCTA U UMMKCTPUpPYOLLne
N3MeHeHMe (PYyHKUUIN 3aLUTbl U MPUBIIEYEHNS.
N3 ctatbn «Cretaceous angiosperm flowers: Innovation and evolution in plant
reproduction» (E.M. Friis, K. Raunsgaard Pedersen, P.R. Crane; 2005)




Estelle Levetin and Karen McMahon, Botany Visual Resource Library & 1998 The McGraw-Hill Companies, Inc. All rights reserved.

Alternation of Diploid

(sporophyte) and

Haploid (gametophyte)/' "

Generations

\ Anther
3%
v

Zygote
Sporophyte
~ Diploid (2N)

Fertilization Meiosis
| Haplold(N)
Sperm Microspore
Male
Egg gametophyte

Female
gametophyte

Megaspore



Randy Moore, Dennis Clark, Darrel Vodopich, Botany Visual Resource Library @ 1888 The McGraw-Hill Companies, Inc. All rights reserved.

Development HAPLOID
of the Male
Gametophyte

-MukpocnopaHrum
cpocwunecs (4) B
CUHaHINK

-PacnonararoTtca Ha
BUOOU3MEHEHHbIX
cnopodunnax —

TbIMNHOYHbIX HUTAX

. Microspores
-My>xckomn rametodpumt (haploid)

pegyumpoBaH ao
OJHOW KNeTKn ¢ 2
sapamMu

Male gametophytes
with sperm cells




Kingsley R. Stern, Botany Visual Resource Library & 1897 The McGraw-Hill Companies, Inc. Al rights reserved.

B 060M04Ke pollen grain - e aperture
NblNbLEBbLIX 3epeH
NPOUCXoaAT
Mopdonornyeckmne u
onoxmmmnyeckme

N3MEHEHNA

exine

A Mature Male \\
Gametophyte of a
Flowering Plant

tube nucleus



Randy Moore, Dennie Clark, and Darrell Vodopich, Botany Visual Resource Library ® 1888 The McGraw-Hill Companies, Inc. All rights reserved.
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Randy Moore, Dennts Clark, and Darrell Vodopich, Botany Visual Resource Library ® 1988 The McGraw-Hill Companies, Inc. All rights reserved.
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el =1 Pollination

and Fertilization

TonbKO y LIBETKOBbLIX CYLLECTBYET HeKoe nogodbume nonoBoro otbopa B BUAE
CNOXHbIX CENEKTUBHbIX OTHOLLEHNN MEXAY PbIfibLEM U MbINbLOMN.
KOHKYpEHTHbIE OTHOLLEHNA MOTYT BO3HUKATb MeXAy MblfnbueBbiMU TPyOKamu,
cnepmMmamMu, 3apodbiwamm (Npy NoNMaMoprUoHnN)



Randy Moore, Dennis Clark, and Darreli Vodopich, Botany Visual Resource Library @ 1888 The McGraw-Hill Companies, Inc. All righte reserved.

Zygote

Integuments

Growth by mitosis Seed coat

and cell division

- Embryo
Endosperm
cell (3n) Endosperm
Zygote (2n)

Former egg
is now zygote
(diploid)



Randy Moore, Dennie Clark, and Darrell Vodopich, Botany Visual Resource Library ® 1888 The McGraw-Hill Companies, Inc. All rights reserved.

Generalized Life Cycle of Flowering Plants

Sporophyte

Young e

sporophyte Ovule

Megaspore mother
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MEIOSIS to

& Taane AR produce four
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[Tpn3Hakn, CBOMCTBEHHbIE LIBETKOBbIM PACTEHUAM

1. OpraHbl CrIOPOHOLLEHNS pacnonaratTcsi B ocodbom obpa3oBaHnN —
LIBETKE, siBnsawowmmca BMAON3MEHEHHbLIM NOOErom.
MwukpocnopaHrum — ThIYMHKI. Makpocnopanrum — CEMANOYKN,
3aKIHOYEHHbIE BHYTPU BUOOU3MEHEHHbBIX CNOPOMUNIOB, KOTOPbLIE
obpasytoT 3ABAS3b.

2. LiBeTkn Kpome obpaszoBaHus cnop, raMeTopuUToB, NOMOBLIX KNETOK
BbIMOSTHAKT OYHKLMIO ONbISIEHUS C MOMOLLbIO Pa3NNYHbIX
npucnocodneHunn.

3. [MbiNbUa Npu onblieHnn NonagaeT Ha crneumanbHoe obpasoBaHme,
ynaenueatoLlee noinbuy — PbIJIbLE.

4, [ameTonTbl CUIbHO pPeayLMpPOBaHbIl: MY>CKOW 1-KNETOYHbIN, 2-

apnepHbin — MNblJIBUA, XeHcknn — 1-KneTo4uHbIn, 7 [ 8-90epHbIN —
3APOLObIWEBbLI MELLUOK.

D. Co3speBuee cema okpyxxeHo OKOJIOMNITOAHWNKOM, ¢ 3awmwatoLen
N pacnpocTpaHarowen PyHKUNAMN.

6. CaovictBeHHo IBOVHOE OMNOAOTBOPEHWE, B pesynstarte
KOTOpOoro obpasyetcs 3aurota [ 3apoblll U TPUNIOUOHbIM SHOOCNEPM.

7. [MpoBogsme anemeHTbl kKennembol — COCYbI, a dgonoambl —
CNTOBUOHbLIE TPYBKW C KITETKAMW-CITYTHUKAMW.



[TpnU3HaKN NOKPLITOCEMEHHbLIX PaCTEHNU
(http://www.tolweb.org/Angiosperms/20646)

1) Cemsino4dka 3akntoveHa B NNogonncTmKe — Kaprnenu, Kotopas
NPUHUMAET y4acTue B oopMmMpOBaHMK pbifibLa, rae nponucxoanT
npopacTaHue NbinbLibl

2) [BonHOe onnogoTBOpeHMe, npeaBapsoLwme dopmMmnpoBaHme
3apogabllia n aHgocnepma

3) Tbl4MHKK C Napon NblfibLEBbLIX MELLKOB
4) QO6bLliee cTpoeHne rametTodumTa N ero passutTune
5) ®noama CoCTOUT U3 CUTOBUOHLIX TPYOOK 1 KNETOK-CNYTHULL

Bce cyulecTBylollMe OOCTOBEPHbIE TMNOTE3bl NpeanonaratoT bonee
4yem OAHY rpynny, JaBLUy0 Ha4yano CyLlecTBYHOLMM LBETKOBbLIM.

(Doyle and Donoghue, 1986; Judd et al. 2002; P. Soltis et al., 2004; and
D. Soltis et al., 2005, for further discussion).



[ COBPEMEHHbIE WWK@J1bl B CUCTENIATUKE
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Knaccudyeckad HoBas KnagucTuka ['eHo- Knagnctu-
Cbl/lﬂoreHeTVIKa cnctemMatTumKa (ﬂOHﬂTVle rono- CnctemMatTukKa yeckas
(MakpoaBorto- (MMKpO3BO- 1 napa- (KoHUenuus reHocucre-
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http://bio.1september.ru/2005/19/4 .htm
N.A. NMABJIMHOB

OcHoBHbIe nNoaxoabl B 6MONorM4eckon cncTtemaTuke




Caryophyllidae

Polygonales
Plumba-
ginales

Caryophyllales

Ranunculidae

Papaverales

Paconiales
Ranunculales

t {e "~
Be llhlchagalcs

Juglandales

Casuarinales
Hamamelidales

ncrema A.Jl. TaxTagxksHa

Cnocob nosHaHug:

MAGNOLIOPSIDA

Dilleniidae

- Thymelaeales

Primulales

Ericales

Actinidiales
Theales

Euphorbiales
Urticales
Malvales
Capparales

Cucurbitales

\

Salicales

Violales

Dilleniales

Piperales
Eucommiales
Trochodendrales Laurales
Annonales
Hamamelididae

K Magnoliales

Aristolochiales
Nelumbonales
?

Nymphaeales

7

A}

i

Magnoliidae

Asteridae

Rosidae

. Polygalales '\
wniales
Rutales

Liliidae
/ qPoalles N

Sapindales

Rhamnales Lamiales

Elaéagnales Bozaginales Commelinales
S Vitales Scrophulanales Orchidales
santaleles / Polemoniales' Bromeliales Dioscoreales

Ccluslir)uﬁ.\, ll » Smilacales
les psacales 1Convolvulales 7i A\

ApialesP [ ngx(.‘e:lgm sparagales
Cornales & Oleales it i
Solanales

Amn_t}'l]i ales
Gentianales L

Lamiidae

Triuricidae

smatidae

Arccales

LILIOPSIDA

™

1. [enyktneHbIn
2. MHOYKTUBHBLIN
3. MnoTteTuko-
Oe0yKTUBHbIN
MNoaxon:
1. Tunonornyeckum
2. deHeTn4eckmin
3. dunoreHeTn4eckmmn
KaTteropmna gaHHbIX:
1. Mopdornorus
2.  Xpomocowmbl
3. [OHK+ PHK
LLikona cuctematuku:
1. Knaccunyeckas
dounoreHeTuka
2. HoBas cucrtematuka
3. KnagucTtuka
4. eHocucTemaTuka
5. Knagucrtunyeckas

reHocncremaTumka



