


d dn Iuussn1kua2aIuoi~~ns~ia (Kingdom Metaphyta) $u$uiin~u$aii 
d  

man (flowering plant) M~QLLoJBID~~LPTUI (angiosperm) iihu?uafim (species) uinn 
d I t : d *  

F ~ i a t i i n ~ i u ~ a i n a a i u u o ~ d ~ d o i ~ ~ u i n n ~ ~ G a n ~ u ~ u ~  6aiinonun~mdu!u"ou 

(tree) !G$J (shrub) !G&J!~MPIu~~~ (perennial) !a.?i'aqnqadb2 (annual) Ufl: 
w . 8  d d . 8  !u~anunuiuob.Y (Iiana) ii$~auislrinrfiud I iiaij~uns idu a g a ~ < i  (wolffia) 'hJ 

It: rr dol 

~uii~!uijuiiuuuimuCilu~ uonoinuuwan~uw~uanwatao~nisd?unis~1s~%5n 

~ M ~ l u k ~ ? n i d  i$u ti?%d~'Rfl (parasite) iiTilwsd (saproph) $~BJQI<EI (epiphyte) 

~ 1 d ~ ~ ~ ~ ~ ~ d ~ d ~ ~ ~ ~ b l ~ 1 ~ ~ ~ ~ ~ ~ ~ d i i ~ t ~ ~ ~ ~ ~ l ~ ~ l l v l l ~ ~ l ~ ~ ~ ~ d ~ ~ a " l 6  91 

w 

(insectivorous plants ) L$U R?PM LIIR~I~IJ (Drosera) a q a ~ i o V i ? ~ &  bind% 

(Nepbnthes) iaw6u ~aiinnniin?iu~a1n~ai~~u$i~bns9a%id"11odmonu1n hfJ 

dn~slnnclbdmou2i?ukuoii~ iTu~iilu~~~aun'usina~won~Qi!d !$iiri 
uQd nhi fud (calyx) n i k ~ ~ n  (corolla) in~srwfl( (androecium) sliuriicu kdslon 

A d d  
~ Q d ~ ~ ~ i d ~ ~ f l ~ n ~ ~ d u ~ t l d ? d ! ~ & b ~ i U ? c l ~ ~ b n ~ b ~ f l ( ~ ~ b ~ U 2 b ~ i u " ~  ih man 

Y Q ~ ~ ~ I U W Z ~ B  (Casuarina) du6u 
%la;  if?^ (Charles Darwin) i n U n d i d i i d f i ~ b f i s l ~ n d $ ~ $ ~ o n ~ i i g ' t b ~ ? n  

u ~ n ~ ~ ~ i ? d i ~ ~ ~  (abominable mystery)" ido~oin~ua~~$u~d!dwu clgnF~bb61f196'cb 
cd 64 iii ~ ~ m u o ~ l a n j ~ u d  Cnwqnw~irasn~nwi i ine i iussw'  (fossil) u a ~ f i a  

(paleobotanist) s inn~satauTi ln i ind lu bonaisrra~dsra~nis&"uodfa'nwqn~ 

~ian~n$~u"~11~iiinna1u~naiu~Qi'bs'bu6fa~1 91 i~m~od$a~nonuin~fab~uhdiur  w 

~ i u ~ d n i s l ~ u u n d s t i n n $ a i i ~ a n ~ i ~ ~ ~ i ~ n " ~ m ~ u ~ o ~ ~ u  91 

6.2 ~nwmuaas3afikan 
c u d w  uo~iL~~9iurrat iuhbv~9iu (gymnosperm) ~iluwanasir ru'n lar%7ii~~uR'n 

X m ~ n ~ u u u i n s i i ~ n i r ~ a ~ u d s t n i s d d i ~ i ~ d s ~ n i s ~ ~ ~ ~ ~ ~ n ~ ~ ~ " u  (ovule) lu 

umtdiftnn~sriiuaroadbnas (pollination) nrjiGin ~ o ~ ~ u a ~ t u ~ r u r i l i d u a m t i G  
w B  A d -  nisri1~1aron~inas!~iibs~ah~lsl~11do~~~~~~s~41un'u~aaao~~aiinonn~1s~W 

O* d -  d~(u!a" wono~niinwmruo~oo~aflaiinanu~uanwmt~awimioeii~~~~n 1nirr-i 



Y A  V 

1. run LEI n8-I l'd EIJGI W?i3!~b$su (xylem) ~ L ~ R & ? H M B  (vessel member) 

(n iwd  6.1 n.) 
r y d  

2. r u a r s a ~ - 1 r i u d o i w i s w i a ~ ~ a b 6 u  (phloem) ~ ~ ~ a & f l a n n t ~ ~ n ~ d  (sieve 

element) rracrra6dscnu (companion) (n iwd  6.1 n.) 

3. ?dLZu~%n (embryo sac) 2 8 i k r n i u n  l ' u r i  1 h m i u n  Qruoi5n , 

(synergil) 2 i(?rnBun L L D U ~ W  dga (antipodal) 3 i ( ? r n i ~ a ~ r ~ r ~ ? ~ n i u n ~ w a i i  (polar 

nuclei) Zin 2 i i q m i u n  (n lwd 6.1 n.) 
t A 

4. ~unisdijru5nxau~Gnis~auKa~~a~~a bf l i  ua 2 L L ~ J  (double fertilization) 
P b -  d A P b -  d W aWs?unira~dsunwu~ r ~ a e C ~ r n f i u n l w a ~ i $ d a a ~ s ? u t u ~ ~ t l ~ u n a n ~  

(n iwd  6.1 n. ) 

5. iimnsmwclriiu3n@aa2a17da~riludu~y~~d~ji L L B J B I ~ A L ~ ~ U  QJMUIU~J 
W d  01 

rua"ni;n@ (covered seed) hurnc lsrw~wuau PI rsnr;! 4 ' l , u I ~ ~ ~ d a ~ r s u ~ $ u u  
P I ,  

(microsporangium) a$inhrirud 2 (n lwd 6.1 u, rrac J. ) 
V A'dd w 

a d ~ ~ ~ s ~ n ~ u h u a c f i  5 dxnisdnri~?u~unuuaunr~uu~nu~u~u~riinan 

rreiacntjudau r$u lrrauun~iuluclr3iuu1~~an~~~ad~a~r~au~can~ilanrYiuu1~ 
6 - c .  3 

wanf i l i imaaaunu  

uniilnlvl6 (gametophyte) 11a~fiaiinoniltenuu1n u a c n ? ~ u % ~ $ n u a ~ u ~ n  

ni iua~iuIur~3iuni i?i io ~iinilmdeguInQar+iud 2-3 ntJ~ri i i fu i r u e n v a ~ ~ ~ a ~  

i lna~?l iu i im JnarTIiu (endosperm) ~ ~ r i i n u i i l ~ n i ( ? ~ n i u n I w  a l i s ? u ~ u a ~ ? l i u ~ f l u  

i ( ? ~ n ~ u r r l u ?  u ~ i r ~ n ~ u ~ n ~ n v a i n n ~ d ~ ~ ? r n ~ u r ~ a u b n ~ ~ ~ i ~ i l i u ? ~ ~ u ~ n ~ ~ ~ ~ ~ ~  

H Z R ~ ~ I M I ~ ~ ~ < L ~ " ~ ~ ? ~ ~ I A ~ B J ~ Q  ueiru8nuo~iulua~3iuliirraulnnrYiu n lsd~ j i a  
dY 

iinaniimrs~wa~~uiafuao~alTrii~~nscu~unissiiuaeaa~~~nr~u~a~~~unri~~Wn PI 

araadot+ilrd anvlaoeI bst+ (pollen tube) u~uonrnnsrvccl~iiu (stigma) rr&milauld 

~ i u n i u r n n s  (style) dnu  7 (n iwd 6.1 n. ) ilua~r~afl4iaiIuii~18uu5FaniuIu 
on?a uderoodnr? luad~u~u~b~~~~c~u&n'una?a~nuns~~6odw~uunnuaen"~u 

~ n a - i ~ w n r l i i i n o n  msii~'nwru~n1s5u~uBr.du~ni1au1~ac&d~~~~n (life cycle) 
A d ~ ~ ~ i l u m a ~ n u ~ n ~ i l ~ ~ a i i n n n d i i s ~ r ~ ~ c n s c i l ~ s ~ ~ ~ $ ~ l u ~ ~ n l ~ i l u ~ ~ ~ ~ ~ ~ u  
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n d  d 2 d 
n ia f l  r r a ~ 8 l a r r ~ a u ~ ~ ~ a i r a r ~ ~ a r ~ a c r ~ ~ i ~ a a m m e r r n ~ ~ ~ i l o s " s e 1 ~ u ~ u ~ r u a a e  

dc4 

b i  udqJseEw%ni w RJ 91 ~~u~nwacnird?u$a~os"muirndirs%3~(buw udipa"a u!6 'bu 

&oslna~a%~aoslun"r.d.urtuan"u fiaimanels"l~lna~rii~91~~1ulos"~rwrruuZ~~sa.ln 

b~t~+dcia~iriiul~d~~aauu~nu"~~flu~bv"ulud~$ud 2 d 3 anvlhnira~Wouii~ 
Z Y d  w 

dniurmvasrbv"uludau wsurw albos"nir~iudi ~racnir&rnsizos"Gau~~~~3dacQwQni~ 

r d $ u  91 f n ~ 1 ~ e $ d n d i a ~ ~ d i ~ ~ ~ u d R ~ 6 ~ i ~ o s " b b a ~ 8 ~ a r r ~ ~ u ~ ~ u n ~ ~ f i r f l d ~ c r u n ? 1 ~  
ad 2 kdo~uniad~uaauuuiaduuun~unaiur~ufirunn~udiuin~C~~u~an a 

n d  d 
niarnsu (Dahlgren) r ~ a i i ~ n a r u c u o r  uoi18fiarrds~w b~~ua d l ~ a o ~ ~ u r b f l n d  91 

B ii~rn~u~nis9~uinisu~oiniulurr~iun~ulmn~uvlifarvii~u asnaiirilu 
e ad 

aawuinisrruuuolu!d8Gn (monophyletic) hunaasn ia6 (Cronquist) uacnnar 

Qaod (Krassilov) r $ i ~ i i i r b ~ d i ~ a r r ~ i u a i o ! ~ ! ~ i l i j i ~ u i n i a o i n 6 r ~ ~ u d r ~ n  bGua 
dc4 ad uduio inn~uf i rwuanvaen~ iun i tn~uv l i f~ r~~ i i in iad?urd~u~ l in~ac !d~u~n  

ni~rn'uanirou!hiufi"rTimanadi~drf u l u a o ? ~ u  nis lu~ in~u6"rTf l r i lwusaw~~~ 

ua~rrast loar3 iudi  riludidio~flnwisinGufln:Ta~~iaua~~in!ndiussw' 

6.3 u Y o Y a ~ d u ? ~ s r 7 n ~ n i 7 ' u % % ~ a a ~ ~ a  
dd s ~u~n'~r inwqnwmir~~w~nwnn!ndiussw;Jo~f i~! id~zrunaiudi isolu 

n i s n i v l i ~ i r f i i  ~iinua~r~a~ilorr~iurda~oinrirfs~~~n 3 dsmia !oilrri 
1. ! 6 ~ a u a o i n ~ i n ~ ~ ! n d i u ~ ~ ~ ~ i r u u ~ r c b " ~ ~ ~ e ~ i n d ~ u ! i i ~ i n u ~ ~ n ~ n  91 91 

2. uo~iIarrqiuqiiwu~nisduiaha aaedoil$i 

3. u a ~ i ~ a r r ~ ~ ~ ~ u ~ a ~ G u u a ~ l i j ~ w u i n i a ! ~ ! 6 a d ~ u u v l d r i ~ m u i t o c  91 

bn"~~?nwi6ain!n~iu~~~"ba"b~oe/id~~in~dnn~°iaiu!duin 91 

u a d i ~ a r r ~ ~ u r ~ u n ~ u ~ r r e i u d ~ m u a d ~ a n ~ d r r e i  roo R i u ~ u i ~ R j l n ~ l ~ r a a i  

7 0 ~ 1 ~ ~ ~ ~ ~ l ~ l I ~ l U ~ l t l ~ l ~ ~  f l ~ l n ~ l l ~ $ a ~ ! d ~ j $ a l ~ n d ~ $ ~ ~ ~ b ~ ~ $ ~ n " ~ l ~ ~ l ~ ~ b f l ~ U  

rraerflud~rilun~uFiatdufliadriau~rri? 91 r inwqn~~irmiu is~iur%al i3 ja~non 

fil riinCuuJanlwm ~ u $ u " u o ~ B J H I ~ R ~ I R ~ ~ ~ ~ ~ ~ ~ I  (Mesozoic) M~O~UOIDU~RIOVDJ 

uvliqnrwijIaIrln (Paleozoic) Andacuit l  270-1 80 &w'3inuhdsriluqnriaun3rw 
8 

rQu r (Cretaceous) rra:i;u~nisd?u rdiu ufnwt le~~rv lu~rr~n"um~ur l~~a  UUIRJ 

168 BO 453 



~tdstu t  ow t f l  u u  (Aptian) u ad! od~:uii% 120-1 15 i$1~3~~12ti$$ odid 

lsfimiu t i n3  W.R. 251 8 aoaq (WoIfe) no& (Doyle) oattwo (Page) n u ; r i u i i l d i i  

I aiinqiunitain!ndiiussGdr~nm~~~~a5nnnkriinui&rrd~nn'nunitnt#u~ ad5 
aiin~iuoinain!ndiu~~d~~nmdiiian~uw"n"iiiimtuu danlustur&uua~qnn3rn 

t$uniindstuim 135-1 30 &u'i?ui rrij? r n h a o i  (Taylor) i i n a ~ u t A u i i o i n w n ~ n i i  

U53w'uQd~tEl 04 L S ~ L I B ~ ~ U [ ~ ? ~ V W ~ R Z M ~ Y O J ~ ~ ~ ~ ~ W U ~ I Q ~ R ~ ~ ! & ~ I  ~ ~ Q J P I Q B ~ ~ ~  
z 

uo~uu~snuimdadsurnicuod qnnimr iun ~~omoudaisuotunolurs'm 91 (Jurassic) 

~mut~mb;ltgunc~;utin 7 !umtnou (sediment) undqnn?rn r$un~ou&uwuainffndi 

.ussw'uo~ian~uiulwnt~iuuart~urduiiuauuin h u u o ~ ~ r o a i l o n d i u ~ u w u  

Cau ndldw'P6ftsmoudaiuuosn?tw r#uan"wuain'ffniiu~s~uodibod~6onb~~ui~u 

Qiuauu in  uatilonr9iun~iu~~u~ardur~Q~iulu~rDia1varr~duqnn?tnr~a 
L. 

WU't6b09 

I ~ t d u ~ ~ l ~ s ~ m ~ ~ t i ~ l ~ ~ i u : u ~ t i l ~ ~ d ~ g Y i r r i ? u t ~ ~ g ' ~ b a t o ~ d ~ s ~ " ~ ~ d i ~ I ~ ~ t ~ : p ~ ~ %  

d u u  (Berremian) r o d ~ n n ~ r n r $ u a 6 a d r t u i ~  125 i$iuauirrj? a inf fndwsnb 
dl Pl 

2 n d ~ : o n d t 3 m t ~ ~ ~ ~ n ~ ~ ~ ~ b ~ f l  91 (tricolpate) nnu 3 Wiaii 91 (mwd 6.2 . ) 4 ~ ~ 8 %  
dple w d arondnmundFia~utduddnuaaauinimin 91 91 (advance) u ~ t t f l u f i ~ n r t ~ t a n i i b ~ % ~  

wkruiuiuinniiiruuuolu.a"amcl~u~u~urrmr~uuo~iaIusru~rrowd~moii~nn3 

n63u7e~~uuos~ubuwr~~u~s~11'b~~iim~aiu!drr~usu'bun1smsaowouain!niiusr~ 

u o ~ a t o n ~ r s q u a ~ ~ n r r i i  

iaiinnnaunoontiluddur~utrdu~uatialurfs:ll;lriR"~r~eistuttrsn 41 7 .ddt 
z A' 

u'buar9iurrarrflua~uw"arduodluszuruu 9l daui~admondiiuauuinuuttatnstoiu 
0. '-2 A' d 

w u ~ r w u ? ~ w n a t h  uounai urOuFimnnduWi6q 9 ,  ! us tu r l l s t hu  (Turonian) aatn o 



iibob6?uu (Coniacian) 8ad5:ulm 90-87 a*iuiluiakawui~da:aa'~ b~qva9 bbo9%loa 

n-hqnriu u ~ r ~ u a n ~ s o u i a u o ~ ~ ~ u i n i ~ o i n ~ u ~ a e ; i n b ~ i u i b ~ u ~ u ~ a e ; i n ~ ~ ~ ~ u  

hau"6au 

bnqn & 3 l a ~ f  (David Dilcher) ~ n u l ~ l n ~ n ~ l u n ~ o J ~ a ~ u 5 : u : n a 1 J v o 9  

uaduvn~laqnl~rivlaiuniu r$u no5bnai Magnoliales, Ranunculales, Theales 

r rar~dud 'u~td oaui9niu 
Y 

wua:oa~~s~v?ua~fiaa~Aniu~ra"Ib (Asteraceae) ~u%ufluun~suzla8lniru 
Dl Cl 

(Oligocene) ~~9~nbnabfiu: (Tertiary) 8nds:uim 38-25 huiluirbiil l%ih?¶J%na 

' i i f i a ~ ~ ~ w " ~ i l d d u r ~ u : ~ ~ ~ ( i d i i ~ T ~ ~ ~ u i n i ~ a ~ ~ a n  PI 91 q 

WaniuiuharUtuoai~mo5~n~nQloraa (Caytoniales) 5~nwm:nSi uauadfi 
A A  l a a ~ ' l i u ~ s ~ d n ~ ~ d i ~ v o ~ a a a a d n w a  q 9 1 q  (cupule) @IT nw~oir~u~a~aio~~au16i7u P I q  

z W P I  b-PI Dl 

niirwa (carpel) ~ & u o n o ~ n u u u ~ u ~ : u u b s v " u l u u ~ ~ < ~ ~ ~ ~ ~  OIUado'1uanwm:n6Jiu 



1 

L % I ~ P ~ I ~ U ~ U R L ~ ~ U ~ ~ ( ~ U $ ~ B U R ~ ~ ~ ~ ~ L ~ R ~ I O J U O ~ ~ ~ D R L ~ $ U  ~ ~ W ~ ~ ~ ~ R I R R ~ U I J  

ndur#ni~r~lu1unnirna~nao~lgrw0%rnr~61 q (Glossopteridales) oi-arilunduiad 
a d~ ~iullci i ir i lu~lri inon ~an(u~~isd61?idn$iuru~~r6(luun~'Iuodrunt61dabs~ai 

d 49. em. w 
(megasporophyll) ~dunnu~z~Riu~uuaruidri?uuodbunrdo~s~aacldu3ub~i6iu 

luRis (niwd 6.3 ) ~ ~ i ~ I s i i ~ l i ~ I ~ ~ ~ s ~ ~ ~ i " ~ o ~ r ~ u l u ~ u ~ u ~ e i i ~ ~ i n a ~ ~ , o ~ r s ~  

uo~r~o~ilorrTIiuluqn6u 

fialuno~rno~rmrmu~urrfi rotnu , (Czekano*~skiales) n a i a 6 f i o ~ ~ ~ n l  
4 d9. 

(Ginkgoopsida) rBuiu~uar~iun~udtdu~qn~uens~sa~n~~ufan~qnw~ia~iui~ q 91 

r i i u r ~ i i f i m ~ u ~ ~ i l u 6 u f i i r i r a u o o f l ~ i r n o n r ~ o i l o i n d n w ~ ~ o ~ ~ a r d w r ~ u ~ ~ u  91 q 

oit~urnu'ln~roraavaznwaddaudu0onuin8iuuonrna~rwnrin 91 q u6azoodrswiiuj 91 

khuk5u oo?aldh unsd iulucrrq$fioaimoiruubuOliw o w ! h i  (Bennettitopsida) 
d 4 -  

muan wruzn&uds~ (cymds) iinnaSliiidusiufii PI r~nuo~fiadnon rdur&n5u rdod 
u d ainirlns~ di~dlflunisduw"u6fi q 8ihq bnn ou lu~nsad~~s~ la t f  (microsporophyll) 

liu~~Ouq~RYOus~unAuuo~oo?a ~ d a ~ ~ o ~ a d n i ~ ~ ~ a t ~ r ~ 1 i i ~ ~ ~ ~ a ~ d a ~ i i D ~ i j r n R r ( 1 0 l  
" d  ~ ~ u i ~ n ~ n a u i n n i c r i l v b n ~ ~ k s " i ~ d n 6 5 " i ~ ~ i i ~ w a  ~uIuarir iudadhcnu~~~'~bin~s  91 

dd w d  rGu~lrls~Rrilun(uG~~raniir3uirwriirirrnuo~Grdnan ~innisn'uwumntin 

61ussrj ,o~4alu~~finl~wilaarp?~ioQ~ (Dirhopalostachyaceae) ludaddaiuqq 
dd - u s a ~ n a a r 6 u ~ ~ n ~ r n r ~ u ~ w u i i d b m ~ ~ s ' i ~ n ~ 1 ~ n w r n r ~ u r n d ~ a o ~ ~ u r ~ u ~ u d ~ r ~  

drua'nuuuimo~ 

~ i n d n d i ~ u i n a w o o ~ r ~ u i i n i s v i 1 u i u i i i a n ~ u ~ n n a s r ~ u 6 ~ f i i r i i n ~ a ~ ~ s  

f i ~ o n u " u ~ ~ i s r u i o i n ~ ~ ~ ~ a s ' i ~ d a l ( C ( a ? i ~ ~ u ~ ~ ~ ~ c l r n ~ i ~ ~ n ~ ~ ~ ? i . j i ~ ~ ~ i ~ ~ u o o ~ a ~  

nKiuniirwa od~d~siirniu~nwruzk~fl~t~adu 7 uo~uoc~~oarqiu rdu nis.irljnu5 ' 
~o~nftu~znisiiuoulslari~iu$urcl'^tb'b~i.a'~r~ulv~in8ndi ussw'uu'otflnwi~iu 

nko~;awss~dn"niu ~~~0unisuindoeB.a"na~l~.~i6"11n~uInriluuclzian~ulnlri 
A ' e  

L ~ U ~ M ~ ~ I L ~ ~ ~ ~ D J U O J ~ ~ D I ~ L ~ ~ U  L ~ U ? ~ ~ ~ ~ A I U L ~ O L R &  (Taylor) UMZ~I~I fi 
d.4 - fiois~i~in8n~iuss~uo~fia~uanwruzu~~fianon 



w a -  
~ u s i m u i d ~ n w m ~ d ~ m ~ i l ~ < ~ ~ ~ n u u ~ d a r m u ? ? ( ~ ~ u i n i ~ d r h ~ ~ u i d d i < u ! ~ u ~ i n  

f'liilribi ~il~2io~iiKnumzuo~~aiimnn~n~nwmr~oz.~i1~nis~nwi6~~i rirnuodfia 
A' asid d 

ondl uuw l o  LMR (Jones) UR tea69 ~n a t  (Luchsinger) ~~rmdnmu Wmt Au i i ?Sw tao 

iin~&ind~mh~iunis$1"fa~i~ws~~o~Q~o1~3~u (proangiosperm) AAomdnwEi 

tcuto (DNA) u o ~ f i a ~ u n m n i u h ~  7 ~d~d~iilrimuisnfii~dufioo~u 9 kt% 
rinwqnwcliam~mu~awir~nwqnwcliaaid~nw~in8ndi~ssw'o~luqnilo;GwG~ 

k!imuisnau&~bih a~nqiu~ngud~ii~~iiuovv uo~fiaiimandnii5uniiqIfl6 

o d i~auysd 

6.5 Ciaiimon1u;msiic 
u u ~ ~ n ~ ~ u ~ C u 5 i n u u i n i s ~ o ~ u n ~ ~ ~ o r t 0 ~ u ' l u ~ n ~ l w t ~ u w s u i o i n n i s  

i tnnzd~nwmzu o~fiaqe~I'~~iilrilu~u~a"a~u odlan b~ulu?~nC~iinainnqiauim t~naumn 

RnGiunw' ~ u ~ u u ~ i ~ i u d i i u n ~ ~ I o ~ t ~ i u n ~ u t ~ a n t ~ u ~ w n u u d m o f a d ~ ~ u ~ n w ~ t  
A' d lrXt~uirau~uwunttM"~~t~~~"a~tuma"~uluqn~w oitiiuuAodszuiru 250 huiluiutYq 

Y d w  r in~ndiuss~o; l f i~~udmnunnf i is iu!6~iu~~!r idouwunnua~f ia~uwun~~ 91 

n i l ?  ~kun~wnf~duufiodszuim 9 1 l o  ~iu'luirthn~ufi~iinon!6~~do'~be~"iu$h~ 
2,s d ~ ~ L ~ ~ ~ ~ ? ~ l l i l ~ ~ d ~ i d i m s ~ i n ~ ~ ~ ~ ~ ~ t ? m ~ ~ d ~ ~ ~ n i ~ ~ ~ ~ ~ i n 8 n d i ~ s s ~ i ~ ~ ~ ~ d o e i  91 

~uassuaiiuin$u ~~oniiirto~ilon~3funi~1t~an~3u!u~u6ulu~uma"ou 9 ~Rulnod PI 

Iuddsruiru~idiwn~15 f i u d s r n ~ u ~ ~ u u ~ ~ ~ n  R L L U U Y I O R G ~ A ~  (follicle) uuim 

k ~ q j  i i ~ o i a  (aril) ucloont3udn 
d on~uuEi~urru~usinjiuuioin~nwmruo~ianon~iio~lwfi~~~u B A t 6 o i i  

~ad~~o~~~funiuusn~o~u~u$u~iw~m~u~nwmzn$iufia~u63~~biildi 9 (Magnolia) 

t~dno~ludmauuo~t~sl iauuardiustoo~ts+lmuo~~uuu~e auu~~iu&s iu t i l  
d d  a, 4 unqwDnoduwr~offoniruiowiidiloouir 9 s i u ~ z ~ 6 l l m u a 1 ~ o n u o d ~ o d i ~ o ~ ~ ~ f ~  

LI 2u Ilmru'lunqwauno t~wmontdnq ~ f i~ddn lu i ;~  ~u;snirwt~ dn~utiud niiumon 
a: 

~"an~uaau~iuauuin bteiazn8u!gnwmzt~$ouCu ~nmnsaostwetd4iuauuin 

u~z~u~~~u~urilutniiuauu~iuao~nonC(6uui~ tn~stw~$~tuun5i~n$iulu mcn 
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rw~rduuuin 'h  J fiuua::uonmadlia'nroundiurnrsrw~rduun~fiaa~Mi~di 

(Magnoliaceae) fi-a$h (nw6 6.4 ) ~nnam~ondiiniiLwafiod~guaubfiubn"aua 
.r 

r r a : u ~ u u u r l o ~ 2 i r ~ i a ~ r i l u ~ n w a : ~ w u ~ i n ~ n i i ~ s s ~ u o ~ k i a ~ u ~ n n i r n r ~ u ~  

maudaiu 
P d o ,  a d  W ~ u ~ ~ a u n - a n n d ~ u n ~ u u ~ s w u s ~ r u o ~ ~ o ~ ~ ~ o a ~ i l ~ u f  PI q q a o ? ~ ~ f i n u u n u o u ~ %  

n.r-siuoridirauo~~un::adals~a6dr~nonn PI u o , ~ ~ l n a r ~ i u n ~ u r r s n o ~ o i i r ~ ~ n ~ a d o l s  
3abhu5uludauduiuri1~1uuuauiauorr#una1alul~oa~ao~nidu dnuiru 

d  E d  n::adolsFI~ ~ ' W ~ ~ ~ R J ~ R ~ U L ~ F I I ~ L W R  I W ~ J ~ ~ R ~ U ~ ~ I ~ L ~ ~ ~ ~ ~ ~ ~ L ~ I M U J ~ R ~ L U  
A d  A  dcr n: :ado1s~1f l6r iduMuJqJr~u~nsda?iJdd?u~d~uuula in lu~uJnunn~a 

C 
(megasporangia) ;no( lud-ar ~rftnnisdiua::no~rnasuounr an~u i rn i i rw  ao1ob.i 

d rdauGnnic i r a u o ~ u o n ~ n ~ s r w ~ ~ l i u ~ ? n i a u 3 r ~ m n n z o n ~ ~ ~ ~ s - ~ ~ u R n o s e c n n  
z 

Y I R D ~ L ' ~ ~ ~ ~ W ~ ~ ~ ~ ~ G ~ O ~ ~ ~ I U ~ ~ U R ? ~ ~ L ~ ~ ~ ~ ~ ~ J S O ~ ~ ( " U O U ~ J ~ O J ~ ~ J ~ ~ J ~ ~ ~ L W ~ U ~  PI 

ussaunir (nlwd 6.5 

r inwqnw811anir$~i ion~ilaai~bn(uusnd~~bn~abu~6 (integument) 2 
tad d' d Y A Y  ihvisolunuruoruo 2 Pudu t8uuilo ruoiuousrr-a5^~gldiilurdi on$$ rua"neio1d 

Aaa~pisila q 'Luoir6i.1 Magnoliales dEinwa::lummnd~a~o iioo?ariu-~ luno?aii 
A  ad 

5ar.asrjR. nucellus uuinl~~dsmouCi?u~~a641ua~uin l i ~~~8uu5 lo .a~nnorun t  

rm i i l n l d i  (megagarnetophyte) dd 8 i i ? ~ h a  ~a luqn i l ' a? l i u~a iua~ iu "  L O M ~  
A a ~ ~ i u u u ~ n I ~ ~ . a ~ o o i ~ r i l u a ' n w m z l u s i ~  ~nw~nw~~~~iul~vi7uidoiikiadnon 

n~uusnd~~uu~1ouuinrinil~od'luradoarilb~uinh~6riluaiswan~i~~~ 91 

n ~ ~ ~ 1 ~ u r ~ u u ~ I i r o u ~ ~ r o ~ I n a r i l + 8 1 ~ ~ ~ ~ " 1 1 ~ n g a ~ i ~ ~ i  n i s d p u 5  2 n&&i i lu~numz , 

u a ~  nn~5 Ioar~ iu lu i~s~ i~ "u i i r4a i i  r~u~nwm:lusi m6a u 

uinuCuB (Stebbins) a~nrn7iufl~riiuiiaoa?Foar~+uniuirsnitru~adii 

i~alu'uu~m~~naaerilucian(unmdt~ul~o(luda$JrrkJ i i l u u w m l n  nonuwyn 

d ? u n a l ~  nisd f i n u i ~ u a n i w  u o s ' ~ ~ ~ n " ~ ~ ~ ~ ~ ~ o s ' d w " a ~ i ~ ~ ~ n a n  usz~ulno l i iJnc l rh  n'n 
cl LY nl<% (Takhtajan) L ~ O < I ~ L D J ~ ~ O R L ~ ~ ~ J ~ ~  ~ L ~ ~ ~ Q J ~ A ~ ~ ~ W ~ % U L U O ~ ~ ~ U I ~ L ~ I I  

I i6u? u a u I u ~ u u  s z ~ ~ ~ i ~ ' b u u u u 1 1 u u n  nanriu? u ~ i n d i ~ n a i ~  monooniY~A 

daiufhuazaonlu dl~uso~nonrilurd~u~an8usaurd~outda~u~oinbdsz~u 



6.6 &I y ao7nainln6iusaw"mad11ad%Ta11~a"~~ 
6sraoirrwz~iausiu&uwqn w ~ i r m ~ ~ n d i u s s ~ v o s r u i ~ r ~ m ~ n ~ i u r j l u ~ i  

k w ~ z l n s s  ~ % d a  imfi~lfa$~~flfli I (Subclass) Magnoliidas a10 L ~ ~ U L $  ud& rrnub.4 

~ 1 u ~ ~ ~ u i n i s m u ~ ~ ~ v ~ b j a i i n ~ n I u ~ n u  bjaiimonniutoirI~~~n~udCburnmd q 

P d qm ~ k ~ i u o i n . ~ i n b i n d i u n w ~ K ~ j l u i i  waumonn~uurnaiot0u6aBu6udB'b~1 
uuinrin r~ulmo d ~ k ~ u n i ~ u u ^ s r ~ ~ s a  %I q u i o s z ~ d i ~ n ? d ~ f i n i  rrardru5ni~ fia 

n~u~diuci?~d~iuisnr~~1mod1u1niwuan~~uaiu$~~nnsun~u~6uaznszoiu 91 a 

vuiu~imirum~~n1drdos~~1~~inzrard~uu~daduszuz6uuo~~nnirn~~ua lu 

n?doru5nirvliabjaiimanucinszoiunon~odias~nd~oindiaru"n%1n1u~aai$u 

~ d n i d r ~ ~ a o u n " d ? ~ ~ a  bfloini (Alberta) uod unuiairdodrruim 11 0 hu$uirrf i  
d' d bjamonniu~rdu~iuauuinuursou q q aur~ildunu$n~ufia~eiudGo 1 b~alun"?~i~ 

d d A n  uadu$d~ j$ i~ i rns  a d i d h i ~ ~ i u ~ ~ d ~ ~ r a a i 6 d n i i a b j a ~ ~ n 1 d ~ d u o u ~ u 1 r ~ ~ u w ~ n  %I 

au (conifers) rIlubjar6ua$~d!dI6~u wwnaznuoin~amonn~uu" ~umaudaiuaad 
d' ~ a n ~ n ~ ~ u ~ ~ a ~ m o n n ~ u ~ ~ ~ u a u u i n u u a a z n n u u n ~ ~ i b m m r n ' u ~ r d o ~ o i n n i ~ u n  91 

u a z u u n ~ ~ u a ~ ~ u n i d u a z ~ z ~ u i i n t ~ a w m a ~ ~ d ~ n  ciauibjana'uCaiorn8ou~iuld 9 

d' d a d '  
k w u n d i ~  q ~1niwrnn~'ou~urrd~rrazrn8ouruiri6iuluua~wun~"?d~in~uCbmu 91 

rawizuuir~miri1un"nuai u kdbrd~h m s ~ n i o u u i u ~ j n i i ~ ~ i ~ ~ i i a n ~ u & f o n i ~  
d' - w e  a: r ~ 8 ~ 6 ' u u u a ~ u a t G m a ' ~ u ~  uinvurrazGn1s~i~u~nisldwioun~11m~r~diuulmu 

~wi~rdua~~~ului'o~uo~nisdiuazo~~~nrrsuaznisn~zaiuvo~ru8a ouludqm 

bja1imann~u~6rn~ou~dr~~bmoei~un"1~~6r~az~~iu~uuinuiunaiur~un~ufia 91 a 

rdu#qnrdo 100-90 6 ' i u ~ u i ~ b h  (mi3idd 6.1 ) 
P #  rdu?~umsdiuazoodrn~s~~raof~~oiiwau~onn~u~~an~mdiuazoadrn~s 

d P Cbau~%au~wz~~u~~il ru~~an~~&4~~~ua indur~azr rc iuu iuo imi~umuinu"u~ i~  

r i ima~aladdi  uazoatmasInul%wur~ u t o d i d ~ ~ u a ~ ~ ~ ~ ~ i ~ u ~ u ~ d ~ ~ ~ ~ d ~ d i d b ~ u ?  

r ~ u u i n ~ u a u ~ d 5 u i m 1 n ~ ~ u ~ ~ u w ~ n d d i u ~ z o ~ ~ r n a ~ ~ ~ ~ 1 o i ~ u ~ ~ ~ 1 u r ~ a z r r u ~ ~  





I d w a u f ~ d w l u  I y n (epoch) visa 

u l ~ u ~ a t b o i n  3: er: (period) 

3ooGu 9 

(;lug) 

I I (Pliocene) 1 I 

(Oligocene) nitu~n~uriin~~anniiraad$u~Cianr~~ian 
, nua~rCionairrau~napnninrm: a a i n i d u  

d a ~ r b ~ n a ~ ~ ~ d o ~ i ~ ~ b ~ ~ a ~  ~ ~ ~ O J ~ . Q R L ~ % . J  

dwsluiuinrftslu'u wuarna,cmquaJ 

ivas6wiuw:a'u 

(Miocene) 

I I (Eocene) I n a h u s : ~ a n ~ ~ ~ ~ u i t ~ ~ n i 3 r i l u ~ : a a r ~ n ~ ~  1 

rthdu$u 

ludasn i i~  



(Upper Cretaceous) 

ni~n~%urmodaiu 

I I Commelinidae, Liliidae, Arecidae, , I 

, (primate) bbat$a~u$unaia Alismatidae 

L ~ R L ~ B ~ L ~ ~ ~ ~ L D ~ L ~ ~ U ~ ~ ~ D ~ ~ ~ ~ ? J ~ ~ ~ U  

(Lower Cretaceous 

1 35 

$unala Hamamelidae bbar Magnoliidae - 
180 

nim~5iuamoun'u 

(Triassic) I 'luJoaGwiu~niwnini~wiruds~fimb~uraii 'i 1 

Dilleniidae, Caryophyllidae bbac Rosidae 
d nininduua&w rfinnis~naauRivo~nr~a 

(Jurassic) 
0. 62 

~~n'bubai%~iuawa~in bfimun bbarama ba us 
B g n f i u h w u n ~ u u s n u a : ~ n a ' n f ~ u n n s ~ d i  



1 I (Permian) I mountain) ~fi~i!%dfi~~lf~iidln (ginkgo)  fin I 
270 

I I (Carboniferous1 1 (conifer) $ seed fern Qiuauuin rftnlus I 

LW 85& ~ 0 6  

325 

9 

~ f in~ruiuowwia i r6up (Appalachain 

I 1 Mississippian) I I 

ni~uicrdnial 

Pennqylvanian) 

Aalun ludsa (cycad) 

oilnipl~u$u rfiolnisnrnuuoeriiuftu 

lo ld6 (broophyte) l a l n l w r #  uu 

(~ycopods) ri3uGardu Gank u8nir.lryu 

(Devonian) ~ % n % u l f l l d w  rluu ~anR*io%n5rgyu 

seed fern usr~fimfiad r3u6ufi1 r~auad8 

bluar95u Cfiavnni'i uluZu6u rfim?na' 
A W  unuarka'n"S~unnsdi 

440 

600 

1 1 (Pre-Cambrian) 1 I 

% ~ I i u u  qI (silurian) 

4500 

L ~ ~ ~ G ~ L ~ Q L ~ Q ~ L ~ U J  

(Ordovician) 

L L ~ ~ U  L U ~ ~ U  

rmu odan 

~trauuiuoiwirua G~in4n67uosw'uin 

(Cam brain) 

w~rrnuru+uu rfia-AJii%?nn!urnn 



W d a  8 L1 unaaan uilu3s~tiunnu6?'il~nsrua'tbnis5a'~uinisuo~dtd~5nuuwau' 
PI PI - C- d dn d'd 

naniin=iu&wuanuani ~ a i u r i ( u a ~ ~ ~ w u n u s i i u a a n  2 nduun 

kniydFn~o nsru-runiso'iuera~'~rnatrra;~wuinisnon 

6.8 ni~riiplsjroadbnll (Pollination) 

dau'ruR"nluqnRil6rrriGuItbtlb~iun~udi~ 7 rinisdiuaraacrntlsl~uai<u 
nu oo?aua~%uIuariliuriinluInu (cone) visaansofit (stmbi~us) lnuo~duau 

~iolnhauuo;lrunrtldaIsfla6 oo?aGumsdriluuo~r~aa~l~uaoonuini~da~'1,%~ 

~ns~w6r~o~naraadrsmrdut~ua%~u1u~r~~u'bu~+a~~u PI iYimsdan?aGumanm 
' d -  ~~~~~~ailrsmr3u~~nanaaulJirrua~r~~~i~uWkrra~r3uwi~u:p%iara PI o~nnpisnir 

aidGnniuhrwadld~d~n$u~dd16 
P C  d ussnioo~iIoar~sunriiaaoo~rnasInu~'~<a~rua~tu~inbidnii~nwmr d 

d ~ ~ u a ~ a o u  uua~+arriiuiriuwiniol~uiau r3 uwa~Gd~oniatfin ru'~n16uinu"uaiuui nisn 

~ruasr"Uu7ui~uiananejoe~r~urwaiznnnsz6u6aua'nwm~vos~audsrnouuasnan PI 

rdu fiul6 d a r a a ~ l m r d i i ~ ~ ~ u u i n r r ~ t d e i o u ~ i ~ a i w i n  PI ~ud?d~duadiIatl 

ri]furftnu"uu dsn1fudrruad3nrru"d (beetles) aduin~~bi?~~nrai+a8a~6iiaoadrntls PI 

Y -  ~1 d dd- ~Mnuw%s~a~i~iliu~rciaiinonn~uaunuanamzhnm nisriiuatan~rnmlnu 



a-u el nisfi i  ~Omuo~ iad~~n~~~ i io r ! l id~ i in~ iu~~f i ,~m~inwaumon~ i i~u i~ inWa 



d Y d  nlcm 6.1 ~ n i n a r u t ~ n s ~ a i i ~ ~ ~ i ~ o e i i ~ u o ~  bbo~tboa~~iu n. Luaruoiiriu~ 1 n ju 
d rran~niwKmmivuai~rbatmiuuia u. daud-rtnnuuo~mon n. rrdaroo?ano~ 

n i u l u i ~ b i  tdobo?rub~~dbba"a~a~biuu?badi 8 Garniua J. niw Cm~iu 

uaiJuaJom (dui; Knudadain &mn, 2540) 
91 



d niww 6.2 acaasrm n. Y. brae m. rruu9uIuCarnw 4.0. brae a. rruu1~3qarww n. 
PI 

LIR:: 4 .  1matrm3~6iu$7 U. L L R ~  O. ?R~LLL~SU~IU$IJ n. niwniu$il;r a. 

niw&u?k (Aui; Kmrrdaaoin % o k .  2540) 

d nivtw 6.3 h s ~ & i ~ u a ~ r $ u a a ~ r a o f  Glossopteridares q a d i 4  q n. 

Dictyopteridiurn 1. Lidgetronia n. Denkania 4. O. a.' ~ I ~ K ~ ~ o ~ ~ ~ U ~ I J U Q J ~ ~ ? ~  

nerndaI3$arfluniw n.1. rrae n. a iu i iKu  (6ui;  Kfl~ndaaoinojan. 2540) 



d nwn 6.4 linwruruo~non~~~rwsua~G"11ad6413di n. nan u. wan@ 

(dul; 6nbbd~dain i%a31, 2540) 

!u$"II,?a Drjrnys (Winteraceae) J. n i w ~ n n i u u ? i ~ u a ~ f ! " I I ~ ~  Degeneria 

(Degeneriaceae) (d ui; &I bid w a i  n &an. 2540) 



1 ) Plant Physiologist 

2) Paleobotanist 

3) Plant Pathology 

4) Plant Anatomy 
u P as- u 

2. ~ ~ ~ ) N : ~ ~ W ~ : ~ ~ ~ ~ ~ ~ J " ~ I ~ ~ ~ ~ ~ I ~ ~ ! ~ ~ ~ ~ ~ ~ ~ D I ~ W ~ D ~ I U Q I , ~ J ~  ? 

1 ) iir.aaL?ama 

2) !b.aa&crlntlul 

4) gnynu'o 
5. q n l n d w u a r a a t ~ s ~ ~ a t i a a t A w i ~ n ~ i u  

1 ) Pleistocene 

2) Pliocene 

3) Miocene 

4) Oligocene 



6. qn~nd~a~aondiu.donannacnon~fl~~uicnudomsdiuaroo~~n~sh uauuar 

bbuas ? 

1) Eocene 

2) Pliocene 

3) Miocene 

4) Oligocene 
2' 

7. e n ~ w u m n 6 n d i u n v l u o ~ ~ ~ o ~ ~ ' b o ~ ~ d s ~ a u ~ ~ s n ~ ~ a r ~ u ~ s 2 ~ ~ u u u o I ~ 6 n ' a n n  7 

1 ) Eocene 

2) Pliocene 

3) Lower cretaceous 

4) Oligocene 
d n ' A&- 

8. qnnrnnkuaqnnduumla ? 

1 ) Eocene 

2) Pliocene 

3) Miocene 

4) Pre-cambrian 
a P  d 

9. y n l n d ~ i i n ~ a u ~ u o ~ u n ~ i r ~ u ~  ? 

1) Eocene 

2) Silurian 

3) Miocene 

4) Oligocene 

-10. n~ulaiinnn5nisiQuinisf~un'u~na'dsr~nwInuiluo~n ? , 

1) uywJ 
2) bbu bJJ 

w 

3) Gaa'1z~Eu%7wrbEuun 

5) gn~nuYn 




