
d 
1JYIYI 7 

' ' ~ 4C:l~ 
11 :JJ 1 ~ 11 :JJ'U t1 ~ a~ JJ 'lf'lfl 

.cu 

(Plant and Animal Diversity) 

... ..1 ... ... I ~ --~ !"I A ..~ ...... 'I ... !"I 
fl11llfl~L nr.J1 nu n1 1~~'V\li1~'V\2J"lJEh1« \12J1J· .1fl LlJ~L 1 Eh1111'Y\1J~ft'~ L ~n\.L2J1LlJ~ 1S1 

~ ~ 

_.!' ... ..~... 'I...... 'I ... t ... ... ..... 1 ~_.!' 
\.L1\.LLLC'41 ft1r.JL 'V\~'Yif'IEl\ln1 1 L 'V\L n~fl112JR:~1 n L cun11fln1!'1 cu 1:r.J:f'lcu ') li\.L nu,.1~llJ L'1 

Yir.J1r.J12J11\I n~ L nmsnLU'ULL \.L 1tl~~\ 1 LLflrlU-lijl~LU'U n~L nmen~u U 'UEl'U~1flr.JL ~r.J-ln11 
~~11nL1fl112JLLf'lnfi1-l'V'7Elfl1111fl~1r.Jflft-l"1Jfl\lan~m:~i"LnflL~cu l~ flEl7tl'i1-l"lJEl-l 1fl1-3Wi1-l 

- ~ 

I .,j 1 .... .... . 0 ...... I ... ... .. 

(structure) LL'V\~\I'YIElr.JEl1flr.J (habitat) LLa:~n~m:n11~11\1,.1fl (mode of living) ft'1\.Lfl111Jft'lJYi'U! 
~ 

L'ULi-l"lJEl-311fti"U1n11 (evolution)1,j1~tlllJ1Vhn,WlL'cHJ 

~~f~'V\111~'V\~"1JEl\li "ij~1flL cuwJu.i~~ij~ElLi-r.J\1 l.iLLrlElift' 1flLfl~ (Aristotle) \l'n 

tl,-,,-n~,-11 n1 n~"ij~1flEl~ 1:1'\11-lU 384-322 UrtElcufl7«flfln11,. , Jflfl~~fifri~'V\1J1fi'V\al .&1 ~ ., '1,1 - ~ 

"1JEl-lifl1ElElnLU'U 2 ti7:L11'YIL'V\ql 1~r.JEl1flf.J 1fl7"«11-lLL~:nnllw~-ua-rc1L~6~ fl6 

1. Anaima LUcuiflfhJijn,-:~ni~'V\a\1 LL~:L~Elflllliji-LLiil\1 th:nElu~1r.Jifl1Yi1nfl1-l 'J 

5 V·n n l~LL rl 
1) tJ~1'V\ijn 

... ... 
2) n\1 n\1 tl 

'I 'U 

3) LL1J~\ILL~:LL11\12J11 
'I 

4) 'V\Elf.JLL~:'V\EltJLli'U 

5) ~El\IJ1LL~:n:Yi7\.L 
'I -

2. Enaima LU'Uifl1~ijn,-:~nicu'V\a-3 u~:L~EJ~iji-LL~\1 tl1:nEJu.i1r.Jifli 2 vnnl~LLn 
~ ' -. 

1) Oviparous vnnavn'QnLi1u1.U 

2) Viviparous 'W1fi6Vfi'QfiLi1U~1 
n11f~'V\111~'V\ll1~r.JEJ1flr.Jfl111J«:~1n~1nn11W-3Lnf'l~1r.J ') LL'uud Lir.Jn~·h Artificial 

~ . : 

Classification u n1'Yir.J1fl1«f'lfL 'U 'lltflEl1J1L ~'" 11LU'U 1:uu~U\I llli~n11LL~:ij,YElunvrifl-lElfl 
'I 'I - \i 

fl1 ,.~~:thu-lii-lfl111J i11Yi'"fl 'ULL~"llEJ-l n1 ,-«u«1r.Ju,. ,.~-~l~~1r.J ~"ijl! n'Vi 'l n~fl1«frf,-11 

w1L~'U fJEl Karl von Linne 'V\iEl Carolus Linnaeus ( 1707-1778) l~~1:'U'Un11f~'V\111~'V\ll"1Jfl-3 
~ 
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i ~jj~1fl~'ll i 111ll lflui'i>JTHII1fl111Ji'IJW''IIIJfm~11t~~~'ll1 m 1Ltl'11 111a' m nmort7 111 'I) L: un1::uu 

nTnLuul~11tt11 Natural System -u.Eln~1n~uu.:~,~un.~El7:uun17n1~'Utl~El~Eh'li.:Ji'J~iflL~ 
Lil~~~nR1n~ tf.:~dLdEl-:~~1tJt1l:wuuty~1)11 lu1Jij111fl 111~1 LL~:cnEl.:~~ufi1.:~ 'l LitJn~a 
&~i'Ji1fl-aii~L~tJ1nuLLflnfi1-:~nuElan 'tJ tt11 l~tJ1nLLnnTn,Y1l ~'l111nu ~.:~LRuEJ t ,.;i.:~~a 

f '1 ~ Q d '1 ~ ""' 1 tl' Q 'I 0 ... .: ............. t if1 n ~ L~!J L tfll1~1 ~:(;J~~"HlL n~ ft n 'UJ1 t:l"HUft: (;!~ L Un1'1 n1~'UtlfJJEl1JEJ~ft' .:Jll-a1fl'U'U 
1 • " ,r· . t I 

Linnaeus '~LR'UElL~9l.:~ciElltltJ81fltJ~Ltn"lJEl.:J11~u1n17LL~:fl11liRli~'Ufl'Ui.:Ji'J~1fl i.:~i'J 

i1fl Ltl~i'Jfl11l1Rli~'Ufl n~LfltJ.:J rl'Ulnn ril-nim~tJ1 n'U LL~:L ~ElUEl.:Jrl'Ufl11liR1Jft''U t 'UL ~ El.:J~El-:1 
-antl~uf-nEl.:~i.:~i'Ji1"~'" nt~~a"lJa.:~-au~"lJEJ.:~i.:~i'Ji1"ri1nu~.:~ltJ~1tJ ~.:~n1l~a-nEl.:~i.:~i'J , . 
......... "' I .. ... A ... .... J t A .¥ I 

-a1flth:; OEl1J~1tJREl.:JR1\.L flEl-n-Elft' n~ LL~!:"lJEl"lJ'U~L 7tJ 07!:'1J'l.J 017fl.:J'lHJLL1JU'U 11 Binomial 
' , 

Nomenclature lun~7LciitJu~ElL~'Utl'U~Elft'~~~1tJi1~11~1~qJV\1El91'1L;jtJ'UL~qj luw1TtJflElll1 

·3T nil!J&~u 1LEl1~El~; El~aclEl"lJ a.:~~i.:~~a&~1fiElli1 tJ~1 tJ ~El"lla.:~i .:~iii1"~ .:~i.:~~u 1tltJEl1fltJ~Lt n m 1 
'U 

.¥ .... I ~ "' r;( .,-r ._, .... A ._, 'j tl t A 
u L 1t1n11 "71f11nf11FI1iff1'1" (Scientific Name) u~~U'U1-:Jn11-.r111Yltl1tJ.:J L-n1:uun11fi.:J.-.rJa 

' ' , ' 

1t~fJ1fii1R51i;l'utf LS1!JilRI11YUJn~fii1S51i1t\'111\1tl151 (International Botanical Congress) 

Lilu~11-:J7:LUtJULL~: n~L nm't11 u n1 ,-i.:~~a1,tJ1fl1 Rflf"l1El.:JY1-a LLfl: ft' 111 Rfl1iYltJ11:~11.:~ 
-a1fi (International Zoological Congress) LthU~11-:J7:LUti'JJLL~:n~Lnm't11 un11tt~iai'Yit11fl1ft'fl'f 

: 'U ... .. 
"lJ8"Rfl1 

0 u ' 
7.1 DlfttJ-u fl~'Hli1A~~ 

1:uun11f~~111fl~1l"lJEl.:Ji .:~iii1flfl1llfl11llfltl"lJEl.:J Linnaeus ~un1V\'Ufl l1'11i .:~i'J=iifl 
'U ' 

t !"I ... .: ............. I ""''"" ~ .. ... ... 'Ia~ n 'U'UUtlnEl\£lnLu'U "7/Ufl" (species) R .:Jll"lf1flfl1-:J ') 'Yillfl111lflt41tlflfl.:Jn'U111n1fl L l'\£l~ 'U "iff}lf" 
.... ._, I ,.1 ~ 4 IIV IIV 'j "' l'j r;( .... IIV ('I ..!.-

(Genus) Lfltnnu Rn~fl1-:J ') 'Ylflt41tlflfl.:Jnu~~ L~EltJ L\4 "'NFI" (Family) Lfltnn'U 1-:Jfhfl ') 'YilJ 
, 'U . 

fl1111Rll~ufl n~Lfiu.:~nu ifl l ~a~l u "B uflu" (Order) L~tl1 ri'U ou~u"lla.:~i .:~i'J;i9l~i'JLtn~m: 
lnA'Lfiu.:~nu 'itll~aijL\4 ·"liu" (Class) Lilt11nu 1fuf11.:~ 'l ~iiLtn~m:1111nu 'itll~aijLU "7r/tiu" 
(Phyl~m) 1 ~1a "n1'1i'u" (Division) ~~Lrla1111.L,j1~~1t1 'J lv-!i11~1a~i" L1urd1· "f11fll1in-s" 

(Kingdom) 

L 'UU1~n1NtlEl.:Jn1111tJfl:LetJflt)~~nclau-ua~ufi~:~1J1tlV\1J nEl111UtJn~111tlV\lJ 
'U , 

t !"I I I .... '1~ t .... I I t, I I · 

'U'U ') £l8nLu'U~'U1tltl£ltl£ln Ltt fltiL'l·tJn~'!141tltJEJti'U\411 Sub L1J'U Subkingdom Subphylum 

!"I " Subclass Suborder Subfamily Subgenus L u11fi'U 
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o ... I 

a 1 t11J 'V\ 11 1 fl 'V\ 3.d1iEl "fll.t 

Kingdom 

Phylum 

Subphylum 

Class 

Subclass 

Order 

Suborder 

Family 

Genus 

species 
A ... ff A • 

~El1'YltJ1fl1«~71.1El\lfll.t flElHomo sapzens 

~1itJ'V\3J1fl'V\~1.1El\1~1-t~1u1 
'U 

Animalia 

Chordata 

Verteb ata 

Main mafia 

Ptacentalia 

Primates 

Anthropoidea 

Homonidae 

Homo 

sapiens 

Kingdom Plantae 

Subkingdom Embryophyta 

Division Tracheophyta 

Subdivision Pteropsida 

Class Angiospermae 

Subclass Dicotyledoneae 

Order Magnoliales 

Family Magnoliaceae 

Genus Michelia 

species champaca 
A A I ff 0 A 

~El1'YltJ1fl1ft'fi71.1El\1~1U1 flel Michelia champaca 

Ll.tn17flnl;-1L ~Bn17ifl'V\3J1fl'V\~'i1El\li "ij~ifltt' ni'Yl£J1tt1«flf~u11 i "ij~ifltJ1\I~u~ 
'U 

Din)jm:flm«llu11~"1~B1~tt'uLan1Ltll.t~~'V\1Biflfl~L~£J LL~i"ij~1flu1\lu7:Lntlij~nl;om: , . . 
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~1 ~~~'cil:UuLih.tfion'V\1€1ic;r~ Til~ ~1tJL 'V\~d fi11~1Lb'" fi'V\1J1~'V\311 UtlflL 'V\aJ~-:Ibb~ n~h.J nu 
~ ~ , 

€1€1 n 1 U'V\~1tJLL uu~11JLL u 1 fl111lfl~"iJ €1-J~f'l~fl'u Gi1~ f U'V\U.J ;€1 L~lld i.~f~LL u.J n11 ~1LL u n 
'll 

'V\1J1~'V\lJGJJ€l.Ji .Jij:n1~~11JLLUU1Jtl~ Kimball ~ .JL~U€1 LlLrltlfl.fl. 1965 1~tJf~~ .Jij;i~ L U 1~n 
~ . 

tltlnLiJu 3 €11m1fn1 (Kingdom) Ft€1* 

1. 81fll1tlf11 Tui~if111 (Protista Kingdom) 
.., ell 

2. 81fll1ilf11 'W11 (Plant Kingdom) 
.., .., ·rt' 

3. 81fll1ilf11 if117 (Animal Kingdom) 

7.2 an"Mw~l~uN~a,tJ,o~tlltul\ln"Jlu"J;itTfll (A Brief Survey of Protista Kingdom) 
...: ........ A .d Q,; VI !oil Q,; .: .... I 'l~ I .... <;( :a' I .d.... (;' .... . .... 
~~1J1f1~'Yl'cil~ ~ 1 ~U€11fU.1';1n'lU L 'ltlfi11 tU11/if11 (Protist) LuU~1fi'Yl1JL6Jf~~L~tl.JL6JfiiU~f.J1 

'YI1 €1 tl1ij'V\ ~1tJL6Jf~~ nL UULL UU€1~ 'l11J n~ll rtu 1"tJ i.aJijfl111JL ~tl1,j tl~'V\ 1 mL U~'V\U 1~ nu Yi1-J1U 
~ , ' 

L~tl Lrl€1~';11'ltu.1~11J~n,;.m:fl111JL~1ru"ll€l~L6Jf~~LL~:iin1'l~1'l ~:n1~LL~1 €11'ciJLLtJni .Jij:n1~ L U ., ' ' 

€11tu.1fn'ld€l€lfiLUU 

1ft' A fi''.::lQ,;VI I .... A .... 111~ I ........ . 

1. u1~~~'Yltlil ~1J1JU1Lfl~tl~ (Prokaryotic protist) b"LLn LLUfi'YlL 'ltl (Bacteria) LL~: 
"" ........ .... 0 A 

LL€l~';I«L"lltl1LLfillU1L~U (Blue- green algae) 
. 1ft I A fi'.::l .... Q,; ~ A . VI ~ I .... A 

2. u'l~~~'Ylll~n,;.m:fl~1tl~1f ~Plant - like protist) L"LLn LLtl~'cil (Algae) 'l1Lll£Jn 

(Slime mold) LL~:,'W.JL'cil (Fungi) . 

1ft I A fi'.::l .... Q,; ~ Q,; (;' VI ~ I 1ft I 1 Q,; 
3. u'l~~fi'Ylllt'lfi'};-tu.:fl~1tl~~1 (Animal - like protist) b"LLn u1 ~6Jf1 (Protozoa) 

I . :a'J A 
Prokaryotic protist LLU..:JtltlfiLuU 2 Phylum fl€1 

PHYLUM 1 SCHIZOPHYTA' 1th~«~u1rJ~:JJdL1tJn'·h UfiL~1 (Bacteria) 'V\1EJ 

*il'lil~,r'\.l,ittta-Pil1LL'\.I,nmmLtl'\.l, 5 e1r:u1fn~ tGJilL;i~a1r:u1~h~a.mitt1 (Monera Kingdom) ntJEJ1nt1lijn~w\1Liil · 

(Fungi Kingdom) 
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COCCI 

r. 0 
0 l.··O r: j/ v:J:Jo ..._, ' 

o oOJbo . 

0 Co/ 
~~IV/.//. ,......_.~ 

·---. J ~ ""-..., 
·-~---"';<..,...-.::·""~--- . 

~~- ~-~:·· /. c· -· -~ ~~j . , ·. s,,..~ 
•.'/ ~ / · ' ' · ---· . .-/ BACILLI 

//I . C------·-
, .. / 

-•' ~ ~ ~ ~, -• . ~ 7-1 UtJVI~'Ju1H'Ufl~UmA1 Uil~Ufl!A'J UlJ)J'Jlflt'll 
'll 

'V\U 1f.Jfl11:Uf.J1 1~1 i1~"1Ju1~"1Jfl~un~fl1 1 i'V\u 1u L:Ufl1flU (micron) 1 iiqJ~nMrn 
.... 

.,. .... ... dl .... 

tl fl11:Uf.J11 1 p :U"lJU1~ 1/1,000 :U~~L:U@l1 'V\1fl 1/25,000 U1 

unLfl~"lJf.J1£.Jviutft~un11LLU~L6tf~~LL'UtJ'Yliflm 1M11!:~b'V\:U1!:~1!~11111rr'il:::CLtl~L6tf~~ 
~ ~ 

VJ ~ .,. I ~ ~ VI I I Q..> IS' tJ.J tJ I !"VVtJ 
b~ b'U'Ylfi 20 Ul'Yl Lb(9Hl11l11!:LL1~~fl:U L1JL'V\lJ1!:LLnn11"1Jtl1tl~'U1l"il!:L ~tl'U1 11~"1Jfl~L6J5~~ b 

~ ~ ~ 
I I ' 

!"I tJ IS' .4 .,. ~ 11 .:=!VJ I VJ ~ !"'I .... 
bu'U~ fl1 (spore) 6Jf~lJfl11lJ@l1'U'Yl1ULL~!:fl~fl~ M11!:'Yl blJL'V\1!1!:~11 b~Lu'UL1~1U1U 6) 1J1~"D'U~ 

~11111fl'YlUflt11ueJm'V\1lij~ 212'F LL~:::~flm'V\Ilij -soiF L~~tJL3Jfl1tl 
~ ~ ~ ~ ~ 

1 U n11~1 1 ~:nifl ~'Ul1UnLf11eJtJt~ U~U~'YlnLL~~ 'U1~"D'~~~fl~fl1flf.Jflfln6frL "ilU1 U 
~ ~ 

fl1n1fH~fl1mun11~11~:ni@l ~1ndL1tJnl1 aerobe bLc;)'U1~~1nL3J~1lJ11fli:i:ni@l1U~i:ifl1fl1fl 

Q; ... I 

"il1fi1Jfib@l1 b"D'U 

'VI'Ufl~ 1 U (gonorrhea) di~"ill fi"D'~~ Neisseria gonorrhoeae 

L iJ~lLL~~ (scarlet fever) L n~'i\ll n"D'~~ Scarlatina anginosa 
.... I 

tJ 
A A dl A 

H~tJ1lJ (pneumonia) Ln~'i\llfi"D'U~ Diplococcus pneumoniae bb~!:b"D'flfl'U 6) 
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tJ~ntT1 (carbuncle) di~-;J1nanil~ Staphylococcus sp. 

Lrla~3Jtn.JEJ\IflnbffU (meningitis) L1i~';J1nanU~ Diploccocus spp. 
'I 

flfl~1J (diphtheria) di~-;J1nanU~ Corynebacterium diphtheriae 

l'YI'Wm:J~- (typhoid fever) di~';J .... In1JU~ Salmonella typhosa 

n1w1 d"fl (bubonic plague)' di~'iij1flGJJU~ Pastiure//a pestis 

1J1~'YI:rTn (tetanus) di~';J1nanU~ Clostridium tetani 

1m 1 d"fl (tuberculosis) di~-;J1naniti~ Mycobacterium tuberculosis 
.... ..: 6' "" "" . • El'Ubb'Yid"n6Jl' (anth~ax) bn~';J1n"llu~ Bacillus anthraCis 

LEJnd"u (whooping cough) bn<fi';J1f1GJJU~ Haemuphilus pertussis 

~'MEJ1'V\1d"n1:UEJ\I (botulism) bnfl';J1nanU~ Clostridium botulinum 

1 d"flb ~flU (leprosy) bfl~-;)1 nanU~ Mycobacterium leprae 

sn~~ff (syphilis) bfl~';J1 nanU~ Treponema pallidum 

EJ~11~n 1 d"fl (cholera) bn~-;J1n"l1it~ Vibrio cholerae 

unL~1~rhtb: 1u"lluL~bbn3Ju"Mu L"liu 
'I 

Acetobacter pasteurianum "1hu1un11ri1J1~3.1 
Bacterium curv1,un 

Bacterium orleanense 

Bacillus mesentericus 

Lactobacillus pentosus 

"li1u 1 u in,-v.ir n~EJ\1 
), 

"111 u 1 u n1 1v.ir n~ a" 
Lactobacilfus pentoaceticus "li1u1un11Vtirn~EJ\I 

Bilcillium subtilis "li1tJ1 un11U3J 1 Utl1ffU 
'IJ 

Bacillus mycoides "li1tJLUn11U3J1UtJ1ffU 
'IJ 

Bacillus polymyxa "li1u1un11U3J1UtJ1ffU . 
'IJ 

Clostridium sp. i1tJb~3Jll1~ l~U 1 'Yid"b';J'U L U~'U 
'I 

Cellulomona.s sp. "li1tJL~3Jli1~flTfuau l U~'U 
'I 

Thiobacillus thiooxidan · ,Y1tlb~3Jll1~n13J:nulu~u 
'I 

~\l~~i~lu Phylum Schizophyta d uan';J1n-;J:~unL~7LL~1£T\I~;"~ii .. ~u ;H\I~trn"Mtu: 
fl~1uunL~1u<il~"llU1.~b~nn11 L~Lbrl 
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Spirochete ii~tl~1-\1Lih~Lnmrn u11 U1-\l ii11un~l3.1diu 5 ,1.1fi1DU n11~11-\l=a191ihr-\l 
LLUU~«1: LL~:LUUU111i91 (parasite) DtJlui-\lii=a1~~U 

'U 
:tl ...: A AA .d A . fit .d I .d ""' A S' ~ 4 A 

Mycoplasma L u'U« -\J3JGj]'1~'Yl1.11J'U1~L~ fi'Yl«~L 'Yl1'Yl'U fi1'YltJ1fl1 «~1fi'U ~U f1El1.11J'U1~ 
'I 

tl1:1.11n4 0.1 ,3Jf11El'U ~11 -\l=n1~DtJ,~crr-\ILLUUa«1:LL~:LLUUU111i~ 
• 'U 

:tl ...: AAA .d ... ""' , ~ I ""' A .d 0 ""'""' 1, ~ 
Rickettsia LuU«-\13JGj]'1~'Yl3J~n~m:fl~1tl mycoplasma ~1-\lfi'UL~ti-\I'Yl';l:~11-\lan1~Eltl ~ 

. 'U 

~eHrlDL ,j1 lt!DtJl ui -\lii=a1~~ULL~1L rh~u (obligate parasite) 
'U 

Virus Ltlui-\lii=a1~~ii11U1~L~n1.11n ~-\ILL~ 30-300 ii~~111fi1El'U (millimicron-m.u) 'V\1El 

0.03- o.Y1 n11~11-\l=g1~LUULLUU obligate parasite LaiUL~t11rl1.J rickettsia, Tl«UU,~l1Ltlui-\lii 
AA ..,!..,. ""' ~ ,d ~ ""' . ""' ..,. ""' :tl A ... 
an1~'Yl11fi1111L';l1Ul'UElti'Yl«~ (most primitive) L~11: b 11«1.J1-\JGj]'U~11~n~m:Lu'U~~n1JEl-\1«11Lfi3J 

.., 'I 

LL~iifl1111«11111t1';l:'Yll~1'U1'U ,~ LLaJ':h~n1~Hlt:fln4«11ml"lJeJ-\Ii-\li.i=n1~ L 'UU1:fi11~'U ') rJ-\113-J 
'I 

u11n~l~i-\1Ln~l~n~111 

PHYLUM 2 CYANOPHYTA 1u1~«Glu,y.J~11dL1tlnl1 LLEl~~;LiitJ1LLn3JJ1L~'U (blue-

~..t . '} S'A A A..~ ... I 

green algae) 'Yl-\I'UL~11:111t1 t'UL6Jr~~11«11~:~1tl"lJeJ-\I« (pigment) .anu~'YlL 1tlfi11 phycocyanin 

~"iii~1L~UUUElrlrlU«11 chlorophyll n1:-;J1tltlrl..t1L6Jr~~ 13.11~113JflUEJclLtlun~11rlti'UL'V\ijElu 
I 'U 'II 'II 'I 

... .... "" 
LLEl~-;JanU~eJ'U ') 

LLeJ ~~1 '", y.J ~11d~1U111 nii ~ n~ m:dJUL 6Jr ~ ~L~t11 LL~ii 1.J1-\IanU~Elrl113J nuL UU«1tltl11 
. 'U 

iiLijDn 1«~11«1tJL6Jr~~darJ n11eJrlt~1fl'tJ ~u11arJl u~..t1 'J 1t.Jcrr"J1~~ ~'l'Yl:L~ lu~u u1-\lanU~ 
'I 'U 'U 'U . ' 

iifi1111'YlU 'Yl1U~eJ am 'V\Ilii~~tl 1 n~1~L 1Juacl1"~ 
'I 'U 

LLeJ~~iL iitJ1Lb n11J 1L~Uiifl1111i11vrulfnui -\li.i=a1~~'U ') dJUEltJl-\1111 n L ~11:1.J1-\Ianit~ 
«11111t1L~11U1111mln~1 u 1 'Yl1L-;JU L ~LL ri~u 1~ d::Jun11rl1L~U~'W.~llfi1111El~11«11U1m1.11n 

'I 'I 'U 

~U bLti~~U1-\IanU~~eJtJL uJ 1 LrlaarJL U1l11:LL1~~t111~L 'V\111:«11 -;J:LLU-\1~1Elrl1-\111~L '11 LrlDii 
' 'U . 'U . 

BI 103 97 



I I .... t,. 
""' I A .......... A· ""' o ""' 
au~11~~a«~~~1~~~a1fl~u1uu 

t \'1 ..... ~ I) !VI. I ... t,. A ... ...~... .... A ... I· to-

Prokaryotic protist 'Yl~ 2 L~~3JU rn~ LUL&Jf~~ L3J3Jnauu1Lfl~£J~'Yl3J~U.:JU1Lt1~£J~Vte:n~3J 
'I'-' I "" ~ ...lo:t e' A .... . .... ~~~~~ 
L'V\LL~naan,1n«1uau1Ja~L'lf~~ ~11'YlLtlll.La.:Jflth:nau1Ja~u1Lfl~~«n1:,~n,:,1uau'Yl1 LU 

' • 'U 

ufiih.nnuinm~aun~1~L~~~ LL~:iJ~Lli'113JnuttluLLrl.:J 1fl,-13J 1~3J L1~nL~~~~iitrn'l!-m: 
A ... ;: I ... A ... ~I , 

-na~U1Lt'l~~«LL'U'UU11 prokaryon LL~:L 1tllfiU1Lfl~tJRLL'U'UU11 Prokaryotic nucleus 

'll'n:a11'Yl~1'U1~fluf~u~nLD1 prokaryotic protis ll'ttlua1m1in,v.rt.:~fi1-:J'V\1n L1~n11 
a1m1fn1 13J\l 11 (Monera Kingdom) 

Plant-like protist rnn 1tl,-fia-fl'~iiin'l!-m:flfl1~~~113JL 7~n11 LLD~~ (algae) L~llf~ L 1a~ 
' 'U 

'I ..... ... t ~ 'I ~- 1 ~I .... I ~I "' ... 
L'Ua1U~.1';1fi1~~ 'Yl~UL~11:rnu Ll4L6JffH.~3Jft'11fl~a 1TI~ (chlorophyll) 113JnUD~LuunauL 1~n 

'U 

fl~a 1 ,~~1R9i' (chloroplas) iifl11lltl13J11flfti'1-:Ja1'V\11L~~~1~i.:JLt111:~LL~ .:1 (photosynthesi~) 
1 ""' ~ .,.;: t 'I :' . :' ~ 'I .J ..,.1.,. J' ~ IIIU Ill '-' ~I 
U1~tl~~1fiLLa~';I'\.L~'l.J'Yl{l b\.I,'\.L1'Yl:L~ \.1,11\l~ LL~: LU'Yl'Yl3Jfl113J~Utl.:J'Yl1 L bbf.JfiDDn b~Lu'\.L 8 

'U ,.,. 
phylum flfl 

PHYLUM 3 EUGLENOPHYTA 1thf1«mu L~tr3Jdii1tJ'i1~L7£J1 'i1't11£JLLV.~3J~1UV.U1 
'U 

iiLL«' (flagellum) 1 L«'u ~'ll'~L~~ClliLL~~ t~YhL~Ltl~~u~tJ71-:JL~~1f.JLfl~DU~L~D~1.:111~b'l1 
1~~n1~1 1un~~-na~LL«' 1l1~LUL'lf~~iiL~flfifl~a 1 1~~1«91' rl1'V\U1~L~~1Tl'Ufi11R11-:JD1,Vt11 
""' I . -~~~ ... ~~ ~~~~"' I ... 
~1D~1~1JD~LLD~';I L l"il'i3JU LjlLLn ~n~U1 (Euglena) 

~I .... ...~...... ... I ........ .... .... t 
PHYLUM 4 CHLOROPHYTA Lu\4LLD~"il'Yl3JRL1Jtl1DDU LLD~"il~LGJ.Jtl1 (green algae) 3J'Yl.:J 

A ~ ~ ~ ... .J 1 ""' ~~ I A ~~ A .... to- ~~ . r 
~U~'Yla L'lf~~ Lfltl1LL~:'YlDtl,-13Jfi'\.LLu'\.Lfi~aJW'lDLu'\.Ltl1tl 'U1~~'\.L~D1"i13JLL~ (flagellum) Lu\.l,tl~fl 

'U 'I 

tJ1::nauanD~L'lf~~ in~m:~fi1~LU';11n~~n Euglenophyta f\aii~lt~L6Jf~~~fiau111-:JLL'i1.:~ 'Yl1L~ 
fl~1tl'i1~lrl.~ Nlt~LSJJ~~tJ1:nD'U~1tltl11L'lf~~ 1~« (cellulose) L'lfUL~f.J1Tl'U~'ULU~~,fU~.:J 

'U 'U . 'U 

,t1 Ltl ~~rl1L~iuU~t1U11 LLD~~L \.t \~i~3JdLiJU'U11~'U1'1!-1JD.:J~~,fu~ ~ 
"' . 'I 'I 'U 

LLD~~;L;j~1LtlULL'V\~~a1'V\11LL'V\~~~1fitlJ1JD{I1tl1fl~flLL~:i~1~U~~\.I, rf.:~~D~LuJ1~~ 
~ 'U 

LL~:~1'Yl:L~ ,r,,uurhtr~ii n111f~~,:il1L~1LLD~~tJ1:L1l'Yld3J1YhtJ1: 1u~iil ULL~ana.:~ n1 1L~3J~~ 
'I . 

~~~ LL~:n11tl1tf11ni.~1J 
'I 

""' I ...... ... I 

~1D~1~1JD~LLD~';IRLIIJJ~1 L~U Spirogyra; Volvox, Chlorella, Chlamydomonas, VIva 

..... ""' fl~1l1~'Yl 7-8 
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PHYLUM 5 PYRROPHYTA .\tacAil\,'WilldLlurrh '~Lw.Ly.j~fll.1attm {d~ 
l: 3 .,S .,. .., !"I ft., I ft .l " , " .d ill' 
TmalW~~'lnJJU« {flagella) Lu'Utl..:Jflu'l:neJ'U"lJEl..:JL'lft'IGltJ~«el\lffU W'U~U..:J'"1ilt:rn.t-s71-a'Jf~ 

.,. ~ A .,. • " ft 'l fta a " .. I , ' .., 1 't: \ :' • . . 1 
.anLm4l\~'V\BUflUM~mU"lJfl..:JL'lfGU~ ffit.J ~t.U.-n~t'llJtlT1ffff3JU~..:Ju\WlJ EJ'"ffYUtltrn~ \.Qll~ 14 

~ 'U 'U 

n:n~ ij1J1"1iufft1lJ1'lflL~tl..:~:L1JiU~'l1'1L 71JJ1n LL~:11::tJ~EIU~'lLiJU~1711ni1£l.Eln\iJ1 
l1'11nLJn17m1.1i1-LUL1uni1 red tide 'f11L~~1~'it~ffLL~..:JLLfl:Liltt~'!Y iiouf111mlenV<i11~~14-, 
iill4Elth-:~3J1 n 

PHYLUM 6 CHRYSOPHYTA Utl<~~Lu1l"Jtr3J~ L1un-:h UiH~~i'YlEl-:1 {golden algae) 

J:.f .,. A A .. 1 '""' 1 ~I ft.,.. .... l' iJ .r..J 
muLV.'l1:1JH11a:a1tJHL'V\~El..:J'Yl£h1ft:f41tJu'-LEJtJnuflaEJ 'll"la L'lfaaJJn1J'lu71-n w.:-n~UUfltJ1 

'U 'U ' 

~1Dth..:J"1J FJ..:JL\fl at\ u 1 l"J i11d 1~LL ri 1~ a:~~ 11 (diatom) «a -n'i'U '~~" L\4~ 1~~ua:J 111:11 

' 

"J , " U.s "" .,.. ft .d A .., !"I .. I .,. tl -.. 
f~EJ::<11EJ1Ju1: nEJ'U~1tJL aEJ n (shell) 'V\ 'HJf.JU..:JL6J5a~6J5..:J3Jan~m:Lu'Uw1flaU«11J ;: nunu 
... ft~tl " tl. ' -- .J .... ft .... 

W-3L'JJBa'-L ;::nEJu~1tJ«T~·. 'l:L.n'Yl snan1 (Silica) 'Yl~'U..:JL6J5aa11::11a1~flltJR1tJ..:J1.a.J 

'1.~EJ::c;m3Jih.J'YlU1'Yl'Yl1-:JLfl"rJ~;;n"\lLU'UEl~1-:JlJ1n l~U~LrlmT-:~ij=A~~fJUU.a:H12J1,-fl"&JJ1\1 
~ ~ 

VI " 0 " d "' I 1 ' ""' ft - ttA AI " ... .r "--! frml7 L~ -;,:n1~lL1'YlLUULL'V\~..:JEl1'V\17"1JEl..:J U1<il~<il LL~::«<i11ElU 6) t3J£lfi1.UU~"l~lL~t'!fas-;,: w 

lnnEJuLLql"\l::ft':«l..'l13Jnu"\lun~1ULUu,fw~u L 1tJn11 diatomaceous earth 1JUHUU1m11i 
1 , 

t1;:: ltJ'DiitlLnT'H tluLfl' EJ..:J n7EJ..:J Lfl' EJ-:~"lT~L-:1'1 LLa::Lfl' EJ..:JHI€11-:J 
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' ..... ' ... oQ ..... iJ ...... ~ ' "' ...... Ill~ 7-5 fl'ltltJH,tl~UtlOilUH'IfU~ (Laminaria OU Fucus l UUtlOili.'JUlfllO illU Chondrus &iJUUtlOili.TU~~) 
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"ll11't1:::L~u1.Jbb V:.Ju 1beJ1ua~~"llU~d:JJ1l.h: naua~'V\171~ u€1 ncu1 n<tXutr.J'll1:JJ1rniJmL~: 
- , 

oa.o 

tnl~Ltl1~1'd1fl1€l~U1~<il1H i1€lU1.J"lJ€l.JLL€l~~~U1f\1~ 1~LLrl Fucus, Sargassum, Laminaria 

PHYLUM 8 RHODOPHYTA LL€l~~Lu1~~3Jd L1Hnl1 bbfl~~~Lb~.J (red algae) t'Vi'd1:;ij 

~1,-«u~.JLfl~flufl~:JJfl~€)1 ,.~~ tl1::neJu~1m6J5~~'VI~1m6J5~~:JJ111:JJnu 'ViuiltJLu'tl:L~~~Lm:eJunu . , ~ ~ 

t Cljj~~'" l~.J 1~LL~ .J~';h.Jtifl.J~.J 1tlii.JLLB~~Gjln~dtt 13J1Yi1L uu€l1'V\11'VI1 €l~ll~n~LeJ11u:JJ1lan , . 

thzL~tt'l-b1~ i1El~1\1Ltf'\.b Polysiphonia, Nemailion . 
,:!1 .... t; 1tl ... .. tt:i ~ •VI g,o ,:!1 

n1'd~U'ViU,~CijjeJ.J 'dfl~fi'Vi1nU€l~~"3JL~'V\~1tJUUU flfl 
'I 

1) LLU.JL6J5~~UUU~'d13J~1 (division) El1~~:bLU.Jf\13JC!jj11.JC!jJEJ.JL6J5~~ (transverse division) 

'VI1mLU.Jfi13Jf1113Jt111"1JE:l.JL6J5~~ (logitudinat division) n1~ YiULU'Vi1n~a£.JdjuL6J5~~L~t11 6) 
~ 

2) Cljj1~a€ln~1nnuLUWnau, (fragmentation) LL~1bL<il~:rlau (fragment) ~:L~ityL~U 1fl 

<ileJ 1 tl YiU L U'Vi1 n~eJUbiJU~1tJH11 
~ 

3) ff11.J~tlaf~11itiia.Jijn11~~3J (asexual spore) 1~tJL6J5~LLU.Ji1aE:lnLUU'V\U1tJUE:ltl 6). 

~.JL 1tlnl1~tlaf .(spore) LL~1~tlaf<tXun'd:::~nr.J1tJL~ityL~u 1f~LUU'VIU1£.JL 'VIll~U3J1 
g,o e'<:!l "" .- .:~~ 1 AI .- ~ tl .-:X ~ 4) ~11-JLSJf~~~U'ViU~ (sexual spore 'V\1E:l gamete) ~f.J't1L6J5~~~:~11.J~ E:l1"1JU3J1LL~1 

~ . 

tl 
.. ~ VIti .... ... :tl I 'I I :X 

~ E:l'dUU~: L ~~3JnU Ln~Lu'U'V\U1f.J L'VI3J"1JU3J1 

PHYLUM 9 EUMYCOPHYfA ttJ,-~~mculrWLflJlt L1£.Jnl1 ~.Jl~ (fungi) E:l1~ijL~f.J.JL6J5~~ 
L~H1 'VI1aaU'd1:JJnuLUULtlULtJL1£.Jn 1n'W1 (IJlypha V.'VIV.~ULUU hyphae) 1l1£.JLUL6J5~~1!ij~1'l 

~ . ~ . 

fl~E:l t 'd~~ ~.J1lla1~~f1.JE:l1'V\111~£.J1ii.JLfl71::~LLft'.JltlCii'El.JLiD1'V\11~1nLL'V\~~~U n11~11.J 
t11"' ~vt{l LLUU~VI1 n'\.bEl ~1\1~a'l:ab~!:I.LUU~Lrl'\.bth~(;lEl1Ae.tEld1rA'..f1l tJ 1 U'd~~~L 'V\~1ltLLU.J 

~ ~ ""' ' 

e:mnLUU 3 "lfU (class) flD 

Class 1 Phycomycete ~.J1~Yi1ndiuvfuft~r.Jn11~11\lft'tlaf~urntJLUtlU~tJElf 
I , . 

(sporangium) ~.Jij~n1~Hl.t~LUUt1.J ft'U€lfL'VI~1ddi~~1nnTnLil.Ji11~u11i~a.J€l1fltlb'Wfl Lrl€lft'U€lf 
'I 

1ufln~.JLU~LLV:.JL'VIli~.Jija1'V\11ff3JU1nL ~::.Jfln hyphae €lan2J1 hypha ij 3 LLUU flE:l 
~ 

hypha ~Ylfl~ 1tJf113JLLU 111UL 1£.Jn+l stolon 
.d . VIti tt:i I 

hypha 't1LL't1.J't1::~~.J L L 'dr.Jn11 rhizoid. 
I oa.o 'I . I ' 

tt:i "" VI tl" "" 'I I !"I .d ~ . hypha 't1GJ1"1JU L LU€l1n1fl sporangiophore '15~ LUL1~1fl€lll1~::LuWYlft'11.J sporangium 
~ "' . ' 

hyphae L 'VI~1it1)-)ii~it.J~13J"1J11.J ~~ii~n1!-m::<ilanuLuurl€lEJ11 
I tt:i I I 

n~:JJ"lJE:l.J hyphae L 1£.Jn11 mycelium 
'I . 
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fll~11"1Jfl-3Yf"d n phycomycetes 3Jn~th.~s:n1nvhrVI1flic;r) v.1fl~11U1: nauau'Y11rJ~U ') 
~1~ii~1~ n11~11 -:t;vw.uud b 1tJn11 n11~11-3~~uuu Saprophytism 

.... I VI .'% VI i.l I 0 d~ .J.f 
~'dfltJl\J"lJfl-:tYf\J b~~1nu b~lbbn 1l~1'Yl"lJ'UU'U"lJ'!.UJU-3 (Rhizopus nigricans) 11'Yl"l1\:LtJU 

i.' 

ir1~u uui'-:t,Yl'd 1 ~~ Lilu~u 
!"'I n~ VJ .J I d ... "" I 

Class 2 Basidiomycete bu'Ul"l-3 b ~'Yl'iii\J~ln phycomycetes 'Y1 hyphae lJ~'U\J'il1lJ'ii11\JLL1J.J 

6' I .:!f "" 41" ... t i.l 41" "" 6' ·..,. :X. I"' A ... 
I.SZf~~D~ nl1~1J~'U~lJ'Yl\JI.I.1J11~1l\J~.Ufl1 I.L~:LL11'1Jfl1fftJI. ~ff~Ufl1LO~'i1U-;J1nU~1tJ'ilfl.JL'lf~~'lf.JlJ 
...... ..... ......... ~I' .'% ... I '1 ... 
~ n~ ru:f1~1tJ n1:11fl\J (club-shape) L6Jl'~~'YllJ1u11...1bi.1J11'Ub 1tJn11 basidium b 'U basidium L'Jf~~ 

'IJ 

v.d-.1 6J ~:~~1.-:t~'l.Jflf~u 4 ~uaf · 

<il1flth-:t"l1fl-:tW..:JL-;J~'dnd L~I.Lrl L~~cnu~~1-:t 6J ~flnL~~~I.~uv.1m.i11111ii'u'l.J7::'Y11tt 
,Xu biJU~'dU'VI~\J"lJfl\J mycelium. ~\J 1~~~u1:~1J~'U~U3J1L~fl~11-:t~Uflfuu basidlu.:n ~.JD~ 

..... i.' 

1 ..... .... ""' .... ~I 6'A ""' I 
~flU ~"lJfl\J~1~flnL'VI~UU ~ufl1U,L 1t1n11 Basidiospore 

1. ~~Luuw-:tl ~~iif11111~1~lli'Y11...11.YY11;-~n-;J11~,n~-:t 1 uu~~1 oXu1:: lt1cnuu~::l11 L~Lii~fl1111 
"' "' 

L~tJ'VI1tJ L~~111-:t~U~D1~U1111LUUfl1'VI11l~ Liu L~~'Y'h-:t (Volvaria e~culenta) L~~1J1.J'n~~ij 

~1!1-@) fJ 1: 1JU\9h\J 6) "lJfl-.1 11\J n1tJ L ~~111.J'n~"LUU~UL 'VI\9lvl1 ~1tJflUUl1'Yi'ilfl.J laJLL~:th 11) , " 
111 \J ~u~ b U 'U 11 fl~vl1 ~ 1 tJ ~ ~ ~ ~ ~ 'Y11 -.1 nTH n~fl 7 L ~L fi ~ fl111J L « tJ'V\1 tJ Dlh" -f1 tJLL 7 .J 

~~ n ~ VJ .J A "" i,l "" ..~... .... 1:: I" 
Class 3 Ascomycete bu'Ul"l-3 b';l'YllJRn~m:fl~1tJnU'Yi1n basidiomycetes 'YllJ~'U"n\4L'Jf~~ 

~~~@)flnu ~'l.Jflf"llfl..:JW\Jl~"lfii~dii 2 "11~~ 1fil~LL7nL1tJn Conidia 'VI;D Conidiospore Ln~-;J1n 
I CV 1 IIJ I CV YJ ... ~ ' d •A ... .: I 

fi11LL11-3Cil1 ~tJ blJfJ1fftJL~ff"lJfl-.1 bil~1'Y1LUU sporangiophore SZf-.llJ'nDL 7tJfiLQ'Yi1: class \411 
~lr""'d ,... "" ""'""'do t,..l,::t1 I" tJI"' 

Conidiophore ~ufl1"11U~'Yl~D.JLn~~1nn1711lJCil'd'iiD\JU1Lfl~tJtl'Yl'Y11'VIU1'Y1LuUL'Jf~~L'Yifl tl EJ7 

LLu11d L1tJnl1 Ascospore ijD~ 8 spore 111JrlUfl~LUeJ1JtlUDf~..:JL7tJn11 Ascus 
'IJ 'IJ 

w-.11 ';lvnndiiu'YltJ1'YlL U'Y11.JLff1~ ~r;,J., 1 uLd~l v.1 'Yl~LL~N:: 1~tJ7: ltJ-uii L'Ufll\4~ 
"' 

Ltlu 1 'Yll;.ttu-;J::'Yi11 ~di~ 1 1fl~1.J ') LLrl~"lf~~'Y11..:Jn17Lnl;.Cil1 1 u"'1u~Li:lutJ,-: 1tJ-uii,fl4R1ll17rt 

tln~bfl1tl11111.J"lfii~flfln111'Yl1'l.J5~1utl11 (Antibiotic) L~DUD"nuv.7EJthufl17flntJ~u 'J 

ufl n-;J1 nttu£J-.1u 11111 ,Yu,-:: 1tJ"lfii1 tt'Y11.JDCiltl1'VI n1111D1'VI17LL~::Lfl'EJ"~ll~n~1tJ f11Elth"'i1EJ" 
'I 

W\Jl~~1nd1"'LI.rl Penicilli~m sp., Yeast d:Ju~u 
Ill i.l I ft~ VI ....... Ill I i.l IV 'I IV !1'1 .I I I' A Q,oo ... 

~he Fungi lmperfecti b~LLn l"l.J b ';l'YltJ.J blJD1~fl'Ufl11 L'VILuU'YlLL'U'UD'U11 n17tl1J'Yi\4~LL1J1J 

£1 L ~ rTtt u£1 "11 111 u n1,. f) ~1 "1 d ~ -3 tl1 n bb n n1,. iii -;)QtJl1 L U'\.4 w"' -;)~ DUL" class Lfl 
'U 

The LICHEN l~LflULUui..:Jii~iCii~-.1U7::nDU"'1tJL61f~'iiD"LU)~~~.Jtl1tJ'UEJ~nun~1J 
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't11:nt.itJa.J1JEJ~~"'' ,-, LLB~~~111ad1111 Lu, '~Lftudt.thULeJ~~Lsn~~L~tn eJ1,.,LUU, blue-green algae 
'll 

l'\;El green algae ril~ ti1UW"',,.,~u,-,:LUU basidiomycete 'V\~eJ ascomycete ril~ m1EJtH13.Jfill~ 
't.l 

LLEJa~ua:~"'1,., LlJ\.Ln11BtJ713J nu,Lt.tJtl~~h"'~1tJL ~tb: 1tJ"lJULLflrl'U (mutualistic symbiosis) 
'U 

1 .I ..- ·. o "" .J !"'I ~ "" ft ~ VI . o "" .J !"'I l • ..., t _., 1: 
tltJ't1LLDa,-,,-,:'Yl1'V\\.L1'YlL u'U~«11~eJ1'V\11· l.l.~:n"' b ,.,'Yl1'V\\.L 1'Y\Lu\.LLL 'V\a"'\ nun n'U 1 Vi 1'81J'Yl"' 

'U 

iffl"'fi'UijL ~LLEJa~'~ftJel\.L~11tJ,-,1ni "'LL 1~.rv3J1l1ti\.LeJ n 

1aLflULLtJn~eJn~13J1U'i1"'trn~m:,~LU\.L 3 LL1J1J fltl 
'U 

1. Crusrose type t.i1u1at.fl\.L~ijtrn~m:LL1J\.L1J1"'LLa:v~L n1:ii~ntr!~t1fltJ1"'.u.uww 
'I 

u1n~~n~u~111N1~u 'V\ieJN11~ 
:-'1 VI ...... .... f"l I ~ 1 VI "" ... I ..a.. - • " 

2. Foliose type Lu\.L baLfl'U't13Jan~m:LJ.J~~L1JUtJ1~fl~1tJ tJ b1J llt'f1U'Yltlf.IL.m:flfl£j~fl1J 

.., ... o I ... 

1ft tlL ~tJ"'fl1LL l'\U~L~tJ1 , 
3. Fruticose type LUU 1aLfl\.L~ij~"'n1'U«11J1LLfln"lJ~U111L 'V\UeJ1fln~UflL n1:Yi1tmi 

'U , 
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PHYCOMYCETES 

ASCOMYCETES 

A cup fungus (Pezizo) 
t ( .,,,rl<'H ,fmrritull .\111.\l'lllll of Narum/ Hisrory) 

Y~ost 

B~ 103 

A morel 
fCnurrrsy Amtrirtlll Muuu11t 

lJ/ Naruroi Hisrory) 

Sporctngium / 

/ 
EASIDIOMYCETE$ 

Puffbo!ls (Lycoperdon} 
l( (]ltrltst Jm:/tl Drr(lti(/ J 

Amant to 
(f:OUrtltS)' II t//tQI'I If . .AII,.,II 
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!"'I rr "' A ..11 -, "" "" .,.. t L ~111:wll -;:.;mnaenLuUL'lffHU~n ') Lfl~tl\4'Yl tltl L '1l'LLWLL~:111L'YltllJ (pseudop?<lium) -;nnuu 

L'lf~t{L~U1"'~1tJ 'J LIJ5~~';1::3J1113J<il1 ri\ui.hu1a'l.4~~1w 13JL~tJlJLL~1t';JiqJLilu 1flti£J ttJ 

Animal-like protist L ilu 1 tJ1 ~W~L'lf ~tlL~tl1 Lfi~D\4 1 ~1 1~ 111tl l UL'D'~Lflliiiw1 1~rh l 1f 
ditl~. ~"fi1n17Wi'1"tl1~171li1~ 1tJ,-~w~vnnd L 1tJn11 1th 1flsi1 (protozoa) LLU"ElBnfl1lJ 

~n,;.m::"l1D" 1n11Lfl~DU' ~1 1~LUU 4 1 ~~if flel 
PHYLUM 11 SARCODINA 1th 1fl'lf1Lu1~~3Jdtfi~Du~1tltJn111~~1JD~ 1tJ,-1fl~R1Wa.i' 

~""-;:~UL tlu fi"a eJ n 1 tJl u Ylfl'Yl1"~~ D" n1,. ~"~flueJ D n' tJd L i t1 ni1111L YltllJ (pseudopodium) 
... I 'YI •• I ca.. ~- \'1 "" I ... . A ..l ., "" ... ~ ... I . f11eltJ1"1J£l" L-n~lJ'U LtlLLn B:3JtJ1 (Amoeba) n11Lfi~D\4'YlLL\JtJ L'111J1L'Ylr.JIJU L 1"r.Jn11 amoeboid 

movement 

1tJ,-1fl'lfTr~~n Sarcodina iirrY~l'l-4J1~tl LL~:: Lu'Yl:L~ ~1n~atllu'Yl:L~ 1~LLn Fora-cu 
"" . 

minifera LL~: Radiolaria u£Jn';J1nU\4EJ"~u11 iiu1"'1:JU~lLtluth11ifl 

PHYLUM 12 SPOROZOA LUU 1th 1flsi1~13Jw13J11flLflaau~1~~1tJi1LD"flD"iii"~'" 
LiJuv·n~u: n11f111 ":a1fllinttluttuutJ171ftlfl~ii~fj~n,.,.lJ1JD":a;·fl~au-ll1"'lfu.n'EJu ltlr.JlJ1n 

fi1l~Hifl1 1flLLni"iici1fl~U ') fl1EltJ1" t,J\4i Plasmodium ~"Luut:!'a~fi1l~dit11 1fl1-llfuiu 

PHYLUM 13 MASTIGOPHORA ~i)u 1tJ,-1flif1~Lfl~elU~ltlr.Jn17lun~tl1JD"UR . ' . 
(flagellum) ~"iiaij 1 ti\4 -~7El3J')nn11~ii"Li~ tJ1"'1l'ilt1Lfl~tlu~1fl.tl 1 i111L Ylr.JlJ fi1 1 ~iuil,;.J1U 
11 Mastigophora iifl11llRll~Ufln~~ftntJ Sarcodina 

1tJ,-1flsi1rnndiin,,.~,,-."ci1fl...f"LL'lftJ~Liluaw7: LtJutJ111ifl LL~:aij'l11J 1fluu~nN~ 
tJ.,-: lv1f11nui"iici1fl~'U fl1Bth" L"lfu Trypanf)so~a ~"Yi11~dift 1 1fiL~"1~~tJ (sleeping 

si_ckness), Trichonympha ~ "ElijL 'U n1":L ~1:,a"tJ~1nfi1.~oU1~tJElr.Jl3J~tJ~1 n nu LL~:Astasia 
........ I I,;. "" ... ""' I ., ' '15"ll1"u' '""~1r.Jtln~U1'Yln~11111 LU phylum Euglenophyta 

\1 \1 

. 1 .. 1 1 ca.. ~ ... I A ""'1 ., "" I PHYLUM 14 CILIOPHORA u1 ~'111~1nu L 1tln11 Ciliate Lfi~B'U'Yl tlr.J 1.1fti'UEl£l'U' 

(cilia) ~.:~iinijttl\4.~1U1U3J1n1"£JtJ~'lf~~~tl1un1tJ111 ~1l'"L'lf~~ii~n,;.m::fieu-ll1"L~utJ1 tiun . 

~\t"L'D'R~d 11 pellicle tJ1"1filfliiil 1Lfl~tJW~tJt~·a"au f1111U1 n~~uatll u ~ 1~fl<il1eltJ1"L "lfu 
'IJ 'IJ 

Paramecium, Stentor LL~: Vorticella 

~uj-~h 1tJ"lflWtl~1n 1tJ11fl'lf11l:Lth.fli"jj:g1f11JilfiL,~aLtltl1 LLfinii1~'V\ll1r.Jfl11~11 
';!:; 13Jii·fl11ll'lftJenEJU L Un11n1"1U1Jel"L'lf~m L 'Ufl11fln~11tJ,-1flsn11flr.JL\\~l:eltJ1"ri"~1 n 

ciliate ~tJ111fl1 "wi1"LL~::1~n11fi11 ";1~t1e1u -ll1"~:L~tJflsiue.iau ,r n:g11'YltJ1 £ia11fl11ll 

elue.iEJuL 'V\~1dL tlu11'~u1 n1 711El"L'lf~~LL~;11EJ"i "ii~1fll ueu~";J:vhl *D1fletl,-Bfl 1~ 
. . ' ~ 
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SARCODINA 

A foram 
l60)( 

A rodiol<lriaft, ........ in glou 
11)( 

MASTIGOPHORA 

BI 103 

Tr1JJOnoiOiftO in hllfftCin blood 
900X 

PlounoJium in red blood corpuscles 
·900x ..• 

~ ~~~0 Vl.o/ 0 .·'·~ .· (, ... ::.)}) ~ 
Q o =7-w . Go 
SPOROZOA 

Poromecium 200 X 

Stentor 
30X 
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7.8 Dn1!tw~1ArJ&f.u,tJ,tJ~tl1CU1;l'n1ftttf (A Brief Survey of the Plant Kingdom)· 
..: .......... ...1.... •'I .... .. .... .... - .... .: .. 
~ "3J~1"'Yl';I~EIEJ L UEI11141';lfl1~~. 3JfllJfl114~3JtJ"~"'U flEl . . ~ . , 
1. ii~L;jEJ1 .a"di~-;J1f1~11U1:nEltlfl~El17~~ vh L ~~13J11tl~i'1"El1'V\111~u1i 

.... tt VI~ 

~"Lfl11:'V\LL~" L~ 

2. '11~13J11t1Lfl~Elu~ 1~u1iiJ~'V\~tt!El"L~u lun~13JL dEll~ 
3. 11"mu ( ~1.lu). tJ1:nElu~1tJL~~~~~1EJL~~~,13JnCULtlCUL dEJLrlElu~:u1tn:LtJ~u'UI.LtJ~" 

ltJYl1'V\U1~LQYn:El~~" , 

4. EJ1u1:~i'1-3Lctt~~ft-u~uf Ln(;lt\11nL!l~~tfit(;l~1" , a-~1th::nntJn'"f'" . , . . 

s. i1eiEJu (embryo) ;a"Ln~-;J1nn1,~~3J1JEl"L~~L{w~fl-;J:l~i'iJEl1'V\11LL~:n11uEJ"nu 
~ .... I A 

';11 n"UL~3J Elij 1:: EJ:'V\U" 

E11m1in1Yi~LLU"E1ElnLtlu 2 ~1-iu fleJ 

DIVISION t BRYOPHYTA Yi~~El~Lu~1-iudiith:3J1m 24,ooo Cljfitfl LUU~Cijf~iienu1~ 
~ 

lit ~ 11) .... ....~... . X 0 'I ~·A I A .: ... .... !"I 'l I ........ 

L~n 1J'Uelij b UtJ'lL 1tu.'Yl3Jfl113J~U\l" 'Yl1 b 'V\L cneJ11~CijfynnU3JLLel~';ILuU1J11YU~l1;- t.UIIjf1.J~1fl 

...1 I !"I ""' ~ 8 I t( A !"I .... "" t( ~ I "" 

(life cycle) 'V\U" -;J::LLtJ"ElElnLu\.L~El"'l:tJ:: 1:EJ::'Yl~11"~uel'l~"Lu'UL~~~~tJ~UtrLLtJtJ b3JEl1fltJL~fl , 
!"I ...1... I ~ 'I ~ VI I .... ... "' .. 'l .: I A .I t(. I'"" VltJ . 
LuU'l::EJ::'Yl3Jcn1"~Ut.cnL1~1 UJU1U\.Lfl L'ltJn"U~Cijft.U'l:tJ::U11 Sporophyte L3JEl~uEl1u~1 b fin . 

~ !"I 'i<' '} 1 o ~ d ~ t( A _: .... 1 !"I - ~ ... . 
-;J:"Eln1JULu\.L<flU t.'V\3J'Yl'1'V\U1'Yl~11"~'Jf~~LWfl ~cn'l::EJ::UL 'HJn11 Gametophyte LuU'l:tJ::'Yl LlljJL1~1 

iJ ~ A ...1 . lit VI ~.... .... I ...1 0 ~ .d "' t( ~ ' t( ... ... 

U1ULL~::L '""'"~~'Yl3Jfl-3L 'V\U b~11~ 3J~1\.L'Yl'Yl1'V\U 1'Yl~·11"L 'Jf~~L ~fl~LLS~~~tU ~flL3JtJ3J1~ft'lJfi\.L . ~ 

L~eJLnflLtJuc;lu ~porophyte ~EJltJ c;lu sporophyte d-;J:L-;JifllEl~tJuc;lu 'gametophyte . 

Yie~jJLU~i.i'u Bryophyta d113JL1un11 Bryophyte LUUrlcn~rT"'JJij,-,n ~1c;lu LL~::LtJ 
~LL't1-;J.i" U£ln-;J1n~ULUn11~~3J11f)"L'Jf~~L~fl';l::c;leJ"el1fltJ~1LUUi£1~1L~~L{L~fltl1.~11tJL-n'1ltJ 

' ~ 

~~3JntJL~~~L~flfJ1LiitJ Bryophyta LLtJ"eJElnLUU 2 class flEl 

. Class 1 Hepatir:ae ~11L\.L class dL1EJn 1~uvY1 6) ltJ11 liyerw~rt i:i£1~1.1'~::111114 9,000 

Cljfil,fl ij~n1!-m:LUULL~ULLtJU1J1"WL;jtJ1 LL~UlJ1"dL 1un11 Thallus 'Yl1"~1UtJUii~n,;m::LUU 
1El"fl~1EJLRun~1" lu 'YlEl~ l U"13Jfl113JU111J£l" thallus ~ "li'nLLflfiEl_Ei nLilu~El.JLL ~7 -3 (dicho-

. ~ dA ~ ~ ... .... ~ t( ~... I . 

tomous branching) UElfi';J1fiUU'Yl~1~1UtJUU"U::3JeJ1tJ1::~11-3L'lf~~L~fl~L 1Ufl11 Antheridium 
~ . 

LL~::El1EJ1::~i'1"L~~L{L~fTLiiu L;un11 Archegon{um L,'iiq}£J~'tulfl'l"~i1.J:a"iian,;m::fl~1EJ 
I A ... I I ~ I . . .... tt--' ~ ·. ~- . ... .... 

13J 'Jf"L 1EJfl11 Receptacle ~1U~1-3f11U~1-31J.Q-3 th~lus 3JLIJ1~·~'YltJ11fl~1EJL~\.L1JU~:LEltJflL 1Un 
0 ~ .d..t . .... . ~ . ' ' . 

Rhizoid 'Yl1'V\U1'YltJ~L n1:1"tlLL~::flfl'" 1LLa:El1-v\1 1 
't ~ 

, I 
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lll'rf 7 ·9 B.ryophyte 

.:!I ~ jl .J 'iV .- 'iV Ur 
b:IJtl~111~LL1~~tl~tl~ M11:'YU.'V\:IJ1::ft':IJ antheridium -;J::ft'71-3L'D'~~L~fl~ (sperm) ~L tl7:1J 

.: ..,. ~ o 'iV .J "' 1 I " I ,., ~ 'Jitl "' r ..,. A ..,. l't -

U';J:::IJLL~'Yl1'VIU1'Yl~~ Un"D'1£J bltnTl11U\41t"lJ1 L ~~:IJntJLSJ)'~~L~flUJtl (egg) 'Jf-3:1Jtl£J Llt 
- ~ 

archegonium L'D'~~L ~flL 'VI~1d~~1U1\41fl71:1J 1-n:IJtl~L ~£J-3fl~ -l'VIii-3"1Jtl-3~1U 1UL~:IJ (haploid 

number-n) Lria~n17~~:1J (fertilization) ~l-LLLR1-;J::1"'d:Ju 7"11 inn. (zygote) ~-l~1fl7 12.1 1en2JL'Yh 

~1lt1U 1 uciluL~:IJ (diploid numb~r-2n>. ~fi;tyLi:Jucilu sporophyte tl~uuciluL~:IJ sporophyte 

tl7::nau"'1tlti1U~L1un11 Foot fl1'VI'Lt1~Ufi'VIrT-3~-31JU gametophyte L~:IJ ~tJ-;Jln foot ~U2J1 
dJun1U£J11L 1un11 Seta tl~1£J1JUft'~"lJ8.:3 s~ta d:Jun7:Lth::b 1un11 Capsule 111£.11 u capsule , 
..,. rd ..,. ..... ..... ~ .... - rA ..,. I ~ I ;r 0 'iV .J 
:IJRUtl7en' -l:IJ~ n'!Ym::'VI1'Yl1£JLL 'VI~:IJLL~::2JLLt1tJLen'~~'lf -lL 7£J n11 elater fl1~'VI:IJtl£J elater U'Yl1'VIU1'Yl 

'I - 'II 

1hu 1 un17~~n7::-;J1£J"lJtl-l«tlafl ~tJa1 'ttJ~n 1 u~1 n~ 6J L~tJ~-;J::L-;J1tyLUu gametophyte ~tl 1tl 

n11~:ni~LL'JJU~~1f1..1 sporophyte rlU gametophyte «iunu1u1f1-l:ni~'VIrt-3 6) dL1£Jn-Jl 

Alternation of Generation 

uan-;Jln~u liverwort tll';J~fil7«uviufLL1JU~1~q)tl~tl1fl£JL~fl·1~ 1~tln17«i'1~n~:IJ , - , 
rta ..,. .. ) ~ A _ .: I " I 

LSJ)'~~~Lfl'IY L 7tln gemma (~~~';llt-gemmae 1JU1Jlt~1"1Jtl~ thallus gemma lt''il::11:1Jtl~111tl bltLLtl-3 

7Utl1tl~-3L1un11 gemmae cup tria gemma LLni1tla11tl~nLL~:-ltlfi~ULUU gamctophyte 
~ 

qllt 1 'VI~~tl 1tJ 
"' ' 

~1m.h~"1Jtl~ liverwort 1~iLn Marchantia LL~: Ricciocarpus ~"D'b'VI~lU~1:1J17t1~UL~U1~u 

LiitJ-31 'YltlL Uft't11U~~~fl112J~U~ ~ LL~:t11 nlflbrJU 1~LLnu1nrnJ1~f1'VIitJLL'VI~~~1~1-3 '1 b 1fu 
'U 

"' "' "' " ~ Ao A 0 A Q..or dO 

1Utl'Yl£J1U:IJ1nL'VI~n ~1::U1 Ul~n~11n1 U1~1tl~ Ufl1U1tln ~1~n~11 ~U'Yl1J1 Ul~n , - , . - , 
~lltft'l-3 ~1n ~~~ LiJuqiu 
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Class 2 Musci ~11lu class dtiun11ll€lR« ·(moss) ij€lth.h~ll1m 15,000 ~it~ LU\4~11 
~ . 

...l..a " 1J' ..., I I , I 4 "-! j!. 0 "" c' "" 
'Ylli'1J'U1~L~nLLqJ"lJ\4'l13Jfi\4€l~€ltJ1-l'V\'U1U\4'U~'Ull~n1Ym~flti1tJ~'lllfi1li::'V\tJ ll€lRR1f€l'U'Yl\1"11LLR~ 

Lij'U L'tiUL~tJ'HllJ liverwort LLCil~€l-lfi17J1u€lun11~"11R1ll1'ltlL';l7ty-l€ln-31liL'U~fl1"11 ') lc;1~1tJ 
n-J1rh l~L 'l1R13J1'ltl~1JL~'U l~U~J'lncUn . 

\ 

. ' \~ 
i 

"' 11 11.1 - 11.1 '"".... ... b"ll 'U archegonium U~1 ';l::Lr.~qJU Sporophyte 3J~n~m::fl~1tJ sporophyte "ll€1"11 liverwort 

spore "ll€l-lllfH~~hrl eJqJ n~-l ltJuu~U';l::-l€l fi€lt1 f'lLU'ULR'Ut.J11LitJn11 protonema :A -l'il€lll1';l:: 

L-;)1 ty n~1tJLUU~UlleJHRL u1i1"11 gametophyte ~e1tJ. 
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reindeer moss LU'U 1~Lfi'J..UL1J1J fruticose ~1n~rt..:1 
:-'1 ... A .. 

sae moss Lu'ULLEJ~';l'YI:::L~'ll''Ufl~'U..:J 
:-'1 A A .. 

club moss L u'U ~'ll'1J fi'll''Utll~'U-!1 

Spanish moss LUW~'ll'1uLitJ..:tL~tJ1'll'il41l~rt..:~ 
,)1tJL ~fld 1J1..:Jfi'U~..:JL 1tJ n 1JEJ«R 1 'U Class Musci l1 true moss 

'I 

DIVISION 2 TRACHEOPHYTA ~'ll'~EJ~1u~ii"udLU'U~'ll'~ijr!EJ~1L~tJ..:JJ1 LL~::: 
I I '\J 

I 'I o ~ d ... A \1 iM!I A .. I A .... 1 0 ... 1 ... 

tJ1~11tltJ111tJ b 'U~1fl'U ';l..:JL 1tJfi'll'tJ bti1Elfi'll'tl~'U..:J11~'ll'1J'YIEJ ~1b~tJ..:J (vascular plant) fi1~113J 
'U 

.,I A ... "" I ..( 0 Q.oO I .,I A 
u1:::1J1nL 260,000-300,000 'll''Utll 3J~n'htnL:::Ltll'U'YI«1flrutJtJ 2 u1:::n11 fltl 

"' 'U 
"" J{ A 0 ~ ..1 0 ""' I J' A ..1 0 ~ ..1 0 "" ~ I Q.oO A 

1. 3JL 'UtJbtJ tl'YI1~'U 1'YI ~1L~tJ..:J-nU« ..:J , L UEJLtJtJ'YI'YI1~'U 1'YI ~1L~tJ..:J'U 1LL~:::LL 11l1fl1fl t14111J 
' 'I 'I 

A ~ '1 .. 1 I I ..1 0 ~ ..1 Q.oO .. ' "" I I J{ A ..1 0 ~ ..1 0 .... 

';l1ntllu-nu bu\l«1U'YI'YI1~'U1'YI«..:JLfi11:::~El1~11 b 1t1n11 xylem «1Ub'UtJbtJEJ'YI'Y11~'U1'YI~1L~tJ..:J 

tJ1~11~«1'1..:JLffi'';lLL~1 LU~..:J~1'Ufl1..:J ')' -nEJ..:t~1<ii'U b 1t~n11 phloem crY..:~ xylem bb~::: phloem 

;j nEJ~713J nuLuu n~ 3JrltJL 1 tJ n11rlEJ~1L~tJ..:J 
'U 'I 

I ..( ~~ . :tl I ..( A 1 ~ Ill ~ Q.oO A A 1 1 

2. 'll'1..:J1:::tJ:::'YILu'U sporophyte Lu'U'll'1..:J1:::tJ:::'YILfl1J flb ~'U btll'll'tllLL~:::3JEJ1tJtJ'U'U1Un11'll'1..:J 
'I 

..1 !"J ~ I Q.oO :-'1 I ..1 !"f A 

1:::tJ:::'YILu'U gametophyte UEJn'<il1fi'U'U'll'1..:J sporophyte tJ..:Jbu'U'll'1..:J'Yibu'UEJ«1:::-;J1fi1:::tJ::: gameto-

phyte uEJn-;)1 n 1 u 1:::tJ:::L ~3J<ilu -nEJ..:J n1 1L -;Ji ruL~1J 1~L rl1,!u, 
. "' 

... ' ~ I ..1 :-'1 ; ~ Ill I Q.oO A 
3. 3J Alternation of Generation LL3J111:::tJ:::'YILu'U gametophyte -;J:::L~'U b3J'll'~L';JU b'UEJ..:J';J1n 

~tll-n'U141l~..:J3J1 nLL~:::LL~..:JtJ~blJ'I-bff1'U ~rt..:J 1 'U 1:::tJ::: sporophyte 

Division Tracheophyta LLtJnEJEJnLiJu Subdivision ~EJtJ ') fl13Jcrn~m:::-nEJ~n11i~L1tJ..:JCil1 

-nEJ..:Jr!EJ~1L~tJ..:J 1fl1 ..:Jffi'1..:J-ntJ..:J1:::1J1Jff1JvruJ cr n~nL:::IIJJEJ..:J fi11ff1JvrulfLL~::: cr n~ru,::: fi11b -;Jiru 
'I 'I "' 

bq)1J 1~11JJEJ..:J<ii'U~'ll' Subdivision ~tJtJ ') ,Xu, L~bbrJ 
• A ..( 1') J" A I o A 1 ') 1 

Subdivision 1 Psilopsida ~'ll''YitltJ b'U Subdivision 'U 111:::1J1J'YitJ~1b~tJ..:JtJtJbU~1::: b'Uff1'U 'U . 'U 
'0 ~ I ~ I Q.oO ..II) ~ ~ :-'1 Q.oO ..( A I ~ 

-nEJ..:J~1flUL 'YI1U u ff1'UtJ1tJ1 :::'YI b 'll'tJ~L n1::: LL~::: ~~u 1L u\.LtJ1tJ1:::'YIL 1tJ n11 rhizoid UEJ fi-;)1 nu u 
'U 

~'ll'L ~~1d~..:~ 13Jij11JLL~LiJUbb~\.L n11..:J LL<ilij cr n~m:::L U\.LLL~\.Lb n~tllb~ nLL~:::1J1..:Jq)~EJ~fl13J ~1f1t.L 
'U 
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lllrt 7-11 't11UJTI~\Hltl 
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i1Elth"IIJJEh'l~1f1fU"d~rnJLt;U~.e-31rttJ l"'LLrl ~UH13Ji'EltJtJEl~ (Lycopodium) 'V\tY1i'"lri 
~ d ~ . . ~ 

(Selaginella) 1fEl"U1"fl~ H7EltJU1"n7£l-3 ff7EltJfffi73J . . 'I 

"' 
Subdivision 3 Sphenopsida ~,-1.i. Subdivision it il~n~m:fl~1tJ<1lU'V\tY1 ileffEJLL~:: 

tl~El"L ~u l~i'"L';JU ~1<1lu£iJ"ti1uEJtiuut1uLL~::ti1uEJtil<1l~cu H1U~Eltluu~u,,!u,£i~L ;jtJ1LL~:: 
·'U 'U . 'U 

.rntJl un~1" ~111JJEl"~1<1luLtlcu 'lt:h1tJ11fl~1tJ~ nrJn ~1~1~U'V\tJ1tJL 'Yi71::£i «1 1rn ntrr~ n1 
. 'U 'U 

tl7::nEJuEJtiluilin~m::LtluLL~UL~n 'J Lii~~uLtlu1"7EltJonEJ .,autJ~;u~~JJn"fl~uu~uilin~m:: 
'U 

:tl 4 i) ""A ' ,.1 f( LuU cone 'V\7El strobilus L UYIL n~11£l-3WlJEl-; 

i1Eltl1"11JJEl"~,.,.il~d~~ull-4~iim111<lvl~un 'V\qJ1t1£lflU~El'l'l (horsetail) 

..t\1 Psilopsida, Lycopsida~ ~nopsida LU"H.~tf~f,..,acfh~;m'" L~'" u~:~7:itJ~\1 
n11J1~::L~1J1n 'Yi1JLULilEl"l'YltJft{ln1:~~:·~1e fl£ltJBU'Y1::\.Lu J1flf.'l ~1\U~1". LLrl" 1«111 L111 

«EltJfl11 L111n7::'1fEl" LUcu~u 
41. ' ~- I d'tll~l 

Subdivision 4 Pferopsida 'Yi1f 'U subdivision 'U 3Jfl113JLLflOfl1'11~1n 3 subdivision 'Y1 Lflfi~113J1 

LL~1~Lu£i~1U 1U3J1 n LL~U L1J£i11U1tlll\_ql -ltft:£iL~'U L1Jn7:';11tl£l~.,t1LL~U Lu,!u, ~1f'Yi1 nd£i 

tl7::3J1m 25,ooo cnu~ LL~::LwneenLill-4 ,;:·class f1El . 

Class 1 Filicinae ~1f'Yi1ndL7tJn 1~tJ.,t1 lu11L ~fu (fern) £ieJtitJ7:3J1m 1 o,ooo 1fU" 
. 'U ' 

tllit I 'I ~ I M A d A' ll I A d ..r I Q..o :tl d 
3Jfi7::';11tJEl~3J1fi L ULLtU,JL 1Jfl7ElU LLfllltJ1-31J'U~'Y111JJUEl~ UL IIJJflEitJ~U tJ7L1{U'YliiJJ'U£l~3Jfi';J::LuWYl 

J' VI IQ..o ... Q..o 0 Q..o .. 1 " d.... VIJ:'A ClnULLU:: LL~~ L3J';l~ 3J~n~m:H1fl'IJu7:~1 class 'YlR"Lfifl L'll fle:J 

1) eJ1fltJJ1LU'U~EJ L Ufi17li1«LtJefld1tJL eff1 ltJ~H3JrltJl11 
2) iiau«tlef (sporangium) 713JEifiLth~n~3J (sorus) LU'U~1U1U3J1n~~EJti1.~u 

~ 'I 'U 

3) LUU~1f~'5-3llli!L3J~~ 
4) 'lf1":ai'll7::tJ: gametophyte Ltlu,f1":aiflDH7:ilEJ1tJlllu1ull'n 

'I 

5) 1.u~eu~:3!1u"e~~JJ~fl~1tJ~1UU1nn1 (circinate leaf) 

L~fu LUU~1f~L 71i'inf1uLfltJLUuEJti1"il ~uL~fcu~L 71~tJL~uEJti,!u Ltlu,f1":aiflLU 
'U 'I 'U 

7:tJ: sporophyte £ifl113.1\J:"fl1" ') rl'Ufl13JLLfl1JU~ 1J1"1fil"ii~1tl~~"~tw1~10~'U~'UL~'U l~ 
i" ~1tl'U1J1"Gf1U';l:'Yle~etJL~7::~u~u L7tJn~1~uti1ud11 Rhizome Gf1UIIJJEl"Lu~::"~neen~1fl 

' .. 'U • 

~1tl'ULL~:i~'U1J1L'V\UEl7::~1J~U LULL~~:: LtJL 7t~n11 frond ilJtl'l1"~n~m::fl1" ') nu 71ti 

ihf n~m:Li:Ju 11 n~EJtJ'V\tf.o~"~"LL~::'V\1El1'V\1 7';11 n~u n1t1 'l us1tiu£iviria1L~t1-3 ihi1u~Ltl~ 
. tl1UEl n (epidermis) L dEl,fU 'UEl n (cortex) LL~:LL nu IIJJEl"~1c;)'U (pith) 
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A ft ~ .... • ~ 1 :"1 I 1 I .... 1 ft ~~ I' 
u·n 1m Lil L1J';J::3J .sporangiUm 11\L 112JEJtJLu\L n~11 LLil~:: nSlJL 1tJn11 sorus. L \LL ..,,'" 

- ·. 'U 'I 'I 

1J1""1Ju~lie1u1::flS3J sorus·etJ LL~\LflS3JdL;un11 indusium 111tJL\L spo.rangium LLflS::el\L';I::ii 'I 'U , . . 

«tiElfEl~Lth.~~1~1\L3J1n LrlEl sporangium LLnfll111::~fln.ElEln wtlaf~"L~7~Lilu 1ilL~3J~';J::V\S~ 
- 'U . - . . . , 

ti~18Eln3J1 1tliln"ElnLU\LR1tJL'lfSL{ffL;jtJ1 LLtr1L';IityLfl1J 1ilaElnLU\LLL~\LLL1J\LHL~tJ11Ufl~1tJL1J 1~ 
. 'U 

sn\41~L«''I.4~1~\L~ns1"ti1::3J1m 1 /4ll1 'LL~\LLL1Jtl\t;·un11 prothallus ~"fl1"~1\L~1"';1::ii rhizoid. 

lA "" 0 "" "" "" .. ..Y. "" . . .. ... - ... "" . .. "ElnS-lRfl\4 fl1"~1\L1J\Lfl1V\\L1flR11"L'lfSSL~fl'll1~ LLft::L'lfSSL~flfl1L3JtJ El1tJ1::R11"LIJ1SSLVifl 
. 'U . 'U "' . . 

... .... (VI I) ... I . ... '" "" "" I ... "" fl1L3JtJ Len L 1un11 Archegonium 3Jn113JEI~ LnertEltfL1111El" prothallus R.1\LE11t.l1::~'11" 

LIJ!S~L Vifltl1~L 1un11_ antheridium n1:';11UElij-k1 \tJ . ti'"tt'\.LLLJJ\L · prothallus d~~LU\L1i1"=D1il1:tJ: 
\ ... .. ... "" I ... • """ I t . . . . VI ... VI 11. 

gametophyte L3JElLIJ1SSLViflil1~Un.fl1Ul3Jfl';J:11tJ\L1ElEln';l1n antheridium LtlNR3Jn1J L11 '" 
'U ' . 

archegonium 1~LU\Ltl1elEl~~~1:L1~hyLtltJ lflLiJ~tl\L 1.-!1f1~~fl1zu: sporophyte ti11n a1tl\L 

LLS:: L1JflEl' tJ 
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L~fu ii~-3~il~~eltluuun (terrestrial fern) LL~:·L~fu~il~~a~1u~1 (water fern) 
~ ~ 

L~fuun~1in1"iu1 L~fu~av t~fuLn~~vmv t~fun1u~1 L~fuL"lJ1n11-3 L~fu.,Y1'VI~1-3'VI~-3 
'II 

~1t.l dJuCil'l.t L~fU'U1-3~il~~umJ~13J~1tJJ1 LcUU LWfUtl"J"-31an L~futJ"J"-:J'Ylfl-3 LL~:L~futl"J"-3•J1 'II . . 

ti1uL~fuJ11"'LLn ~nLdu LL'VIULL~-:J 1lfln'VI'VIU ttJu~u L~fu~n~11~~3J1~-:J'V13J~d ~uL~u1"' 
'II 'II 

1 u.n3J.n1fl'Yl nLL ~--3"1J fl -:JLiJfl-3 1 'Ylt.l 
~ 'I 

.n1cw 7-13 !~i'uuo 

Class 2 Gymnospermae Lih~~~~iifl1t.I'VI~1tJtJLL~:~1~Uti1U~fl-~L'VIUfl"J":~'U~U1l:L117ru 
'I ~ ~ 

L~u 1~'Yl1-3"'1Ufl113J 1 'VI ru3J1 nn11fi113J«" LL~~-:J n,-:~uLrlaiia1tJ3J1n~u~1~U1l:ii"llu1~H -:I 
~ 'U 'I ~ 

1'VIru ~~~1ndt11~~~ 1u tL~: 1u~Ln~~u3J1LL~11l:iif.l1tJf.l~'VI~1tJtl~~~1nd~uwut1~t.~1,YL3J~~ 
~ . 'I ~- 'I 

~-3b n~111 n~:f.lf.l-3Lf1H"J"b ~fl~~ -:Jb ~t.lnl1 pollen tJ~1 1 tJ~«3J nut an1 U archegonium b3J~~ 11Jij 

~U-:J~f.l~3Jf.l~L~t.I~-3L7tJn~~~1nd11 naked seed plant 'VI7fl gymnosperm ~13Jtl1n~~~L'VI~1d 
'I ~ 

1l:LLt.lnL~flnuLtluCilu~:L~fl elltJ1:«11-3L41f~~b~fl~i~tJn11 ·male cone f.lltJ1:«11-3b41f~~L~flbiitJ 
'U ' 

A I 

L 1t.lfi11 female cone 
...1 A' IJ ....., A 'J I A , il 

Gymnosperm 'Yl~'UL 'VIU b UU111l'Ut43J 3 ~1 n b 'VIty ') flf) th -3 (Cycad) HULL'Yl (conifer 
'I . . 

tl 
w t IJ A VJ """ A A - A ...1 I'J , ,;t A 

and pine) LL~: ginkgo (LL :n1t.1) U€lfi111fiUUb'Ub3Jf.l-:J b'Ylt.lt.I-33J~~~U~'VIU-3'Ylf.l~ bU class U flf.l 
I 

A A 

bfl1f.l3J:L3Jf.lt.l (Gnetum) 
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- !'I A .J... ~ ..,. ~ VJtJ ,· A . 

>class 3 Angiospermae LuU~1J'Yl:U"un -,..:JL.'H.Jn'Yl1 ! b 11 ~1f"fln (flpwering plant) 

ii"anl11'V\'"1~LUUfllt.J1:«i'1..:JL6Jf~~L~fl L6Jf~~L~ifl~ (pollen) ';l:rtn«i'1..:J LU.BULnft'··n11~ (anther) ' ~ ' ~ ' u ' u 

LSJf~~i~flLiiu (egg~ ';l:rtn«i'1..:JLui'..:~1,J (ovary) ii~it'..:~i'..:~1'11~llttEJ:u Lrla1,Jnn~«:U ';l:L';l1tyLflt.J 1~ 
~ . , " •u . . 

LUUL:U~" (seed) LL~:ii~it'..:~i'..:~1snt';l1ru~:uL1un~1 ~~(fruit) u , ' ' 

. ~1J"u,nit'u1.i11LUU~1f~iii1~u1nTl~..:J~" ff1:UT1rttJi'ufi1L~L'V\:U1:«:unt.J«111~ 
1 uu-;1~uu 1.iLtluau1..:J~ ~..:J«1:U1 ,- rt~tr)uv.iuft.i:u1 n:u1u'V\~1u-niL" u~:~ua~l ULL'nt.J't4 n 

IJihnfl"JJfl..:J 1~ n 1"uiii n,ym:LL~:~~nttl.t.fl9fln..:Jnu 1th.t.utt..:~uil'Du1tt 1 'V\qj:u1n -;Jui1 . ..:~enu1." 

I !'I ~ ' . "' 
Class Angiospermae LLt.J..:JflflnLu\4 2 su~classftfl subclass Monocotyledoneae nu Sub-

. A .J .... 1 A 'j . )t @l · .. ; .·... A , l ~ .• I A t ,X 
ci(Jss Dicotyledoneae 'V\,-fl'YlL 7t.Jn11 ~1f bl..ILRli~LtltJ''lJllJ~1f t.JL~ti..:Jfl ~1J'Yl..:Jft'fl..:J subclass U 

,· . ' ·.·; ' ·, . ', ' 'lJ 

~ ft;n~S ndLLfl n~h~ riu !i 1t1Li~luim tl'ltJuL~l~.r~~ 
' ' 

lu 

' 116 

' ·.·; 

Monocotyfedo:neae. "·· · ... 

Li:lu i:uu11n~nu 71n'Ylmll-Lii 
' ~ 

.... " ... .... ... 
"lJU1~LL~::~n~m::fla1Vfl~-30'" LLfltlJ 

~1\.L1\.L:U1n 

· fl1t1Ue:Jm~'I-Liie:J (node) LLa::tJ~~-l 

(internode) L~u,,)'e:J~1-li'~L~U 

.,. 

Dicotyledoneae 

Lill-L 1::tn.J11mui1 ii·nn t 'VIqjLi:Ju 

u1::t1" u£'1::~11nLL~'I-L-lLL~n~t~e:Je:Jn1u~1:u 

fl1tJL\.Liin~:uYia~1LAtl-3 (vas~ular ijlia~1LAti-3L 1tJ-l~onumh-lij7::LutJu , 
bundle) e:J~n1::i~n7::~1t1 m~::11Jij ' ~·cambium LLfl::ih-lll (annual ring) 

cambium 

~nij7Ut111 LL~::ijLiULU'Yle:J~ 
'IJ 

... a J 1 
... " 'I 

:IJ~ u11-l'VI£'11t1LI.UU LL~::lJL~'UbULLfln 

"lJ\.L1\.LrlU LL "lJ\.L-lflfl~ mi\.LL tlufl1,;1tl 

ijnAu~e:J.n 3 n~u 'VIia:n1tuu. 
J ,. 

ij1uL~tl-lLUL~t11 , 

... ... ... ... ... ... . 
· :unau~e:Jn 4 'VI7El s nau 'VI7e:J'Yl1flm 

'IJ ' 

iituL~tl-l 2 tu 

n~1~e:Jn LiJL~tl-l~::~:ue:J~ ,. 'I lS ~ . ... .... 
t 1~1-3£ln~:~ LUL~tl-l."lJ\UJ1L 'VIUEl7::~U 

1~,-::~uii'I-L (hypogeal) iiu (epigeal) 
'; 
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0 ... A 'l . . . ' ~ ..... VI ~I ... ..1· 'I ,. .. -..: ..... I ~-
';)1U1U"lfU~enfl-\I'Vi"lf L'U Class Angiospermae. '"'"'U L~11lllJ1n'Yl~~ L'UL~n~flu';)~'U'" Lm'Yllf 

n11ti111';JLL~1 'Vi'Ul1L U Subclass Monocotylcdoneae jjflth.J1::ll1n4 50,000 "11\l~ LL~:; Subclass 
'U 

... ltJ -Dicotyledoneae llflll 1::ll1n4 200,000 "lJU~ 
'U 

1 'iJ a t 
7 .3.1 tl'l ~11'11~-..a~n'lf'ln.f(l'~ 

... A Ft A ""'• I ~ VI I ~ ..... .. ..... ... .. I .. 
L Ufl-\1';11 n'Vi"lf~El nLUU'Vi"lf'YlliEl~'Yl1 L Ufltl1-\lll1 nli1£.J 'Yl-\lll-\lllfl11llft'liY4\llrflflli,~U 

L 111 utJ1:: n11~1" 'J ~" Lfl7ene:JR1t1it1lfl7 -3Ri'1-3enEJ-\I~"lfth::Ln'Yldl 11fl£.JW-3L 111J flfl , 
:tl ,.... o ,.l ~ o ~ A A A ....,. J ..... 1 

1. 11ft 11nLu'UEI1t.I1::'U1l\J"lf'Vi'YlR1"IIJenEl-\I'Vi"lJL';l1flltl'UflElnll1';l1nEI1tl1::flU'D'-3 flU 

tlnih.J nLi:Juti1U~1-\111fl-\I~U ~"lfL ~EIYl1'V\~1~ft1flqJEl~1-\lcUEll~JREl-\IU1:: n11 flEJUtl'Vi~-\1~1,tl\l L ~flij . 
A ........ A~A .t A A I ..... 

fl~ (anchorage) n'Ufl'U'V\1EJ'Viw.J1 LL~!:flfl'V\1U1EJ1'V\11~'ULL~::Ln~EJLL1lr1fl (absorbtion) L'ViEJ~1L~~-3 
'U , 

flEJ lt1fl1llr1El~1L~ll-\l (vascular bundle) ltJri-3~1tlULL~:: L'U uan-;nn~u 11f1'-'1-l"lf~flV-3Yl1'V\U1~ 
L~ll1n'Un11Ln'UR::RliEJ1'V\11an~1£.J li11qn,f~iJUH1UL';l7qJ~UflEJnll1';l1nLlli'tl flElL1;fll11n 

~I ... I V. .....~ .a ~.a. 
radicle enEJ-\Ifl'UEJElU (embryo) L 1t1n11 11nl.f?Uf]J (ordinary root) 11flft'111fllU1::L11Ql'V\tl-3~-ltl\l'V\1fl 

~1 fl1liLL 1 -\I~~,El-3 L~n (positively geotr~pism) n1L1l1fll~UEJElf111fl'U;L 1tl4~\l L1f'-l11fl ~fl 
fl1 ~1~u fi" 1u v.7EJ11nD1£.J1::u7L 1m tnaLfltJ-\IntJ1El£.JLL~R (wound) L 1un11 11n1n?uru 

~ v 

.X A .~ A. t A ... A ... r 
(adventitous root) 11nt11::L11'YlUEl1';JL'iJ1fllVttl-3~-3~UR-\IU1 'V\1El'V\Ufl'U'V\UU1 (negatively geotropism) 

v.7EJLUU11nD~LUEJ1n1flril~ i'mJ1U11fl-311n~n"lfil~~nLtJu'Yl1-ln1::u£Jn LfiUL'V\qjtJ~1UL1u1 
Ft .,. . ~ :tl ,.... ..h1 ~- "' tJ" "' 'I VI ~•• .- " ....,. r 

LRn~-\I'YlR::UElll LuUfl1U1::'Yl LllllenEJ REJ-3 fl1 'V\1El L'U LL~:; Lllli"'L,ll1 llf1L1U11f1R-3Lfl11::'V\Uft'-3 

(photosynthetic root) L1iu 11n nft1£.Jl~ LU'Utl'U 

Lrl El11 nR1~qJVtET-3R-\I l UL UtlULLR::L~liYl1VtcU1~Ufl~1tl\lU~::'V\1fl1'V\11 L ,_;'fi'-lnft1Elfl\l 
... ,.... ~ I II A I ~ "~ Wl.l 

L1£.Jflft'1llqJUU11 11f1llfl1 (primary root 'V\1El tap root) fiEJ'iJ1fi'"U11f1Ufl1\l1!:UflflLL1JU-lflflfl LlJ ' 

LUU 11ni~ (secondary root v.7EJ branch root) 11f111nfi-lLLflnuuna£lnlt1anLtJ\l 'l?flll"U'~ 
(tertiary root) aanltJL,Elll ') 11l1Li£.Jn11f1L~n ') L'V\~1~1-l11 rootlet 1::L~'-l11D-l11f1L1;fllUUn 

VltJ . I VI ..:. 0 'I ~ 0 " ""''VI ~ I .. ..:. ,t • " " ,t 
R1en1EJElfl L ll1flL'Yl1 L 1 1::£.J-3'Yl1 L'V\11fl'Yl1'V\U1'Yl LfiEllJ1-3Rll\j1tl4tJ-311\l flfl'V\1El1'V\11 LtllJ1f11Jl4 

... 0 ~ VI ~-..:. ~ ~ ""' ..... • " ~1 .. I I 
LL~::£.J~R1fl'U L~fllJ-\IenU f111flfl'V\1EJ1Vt11UU11El1£.J1::'Yl1'V\U1'Yl fllJL~'Vi1::L 1r.Jf111 11fl"U88U 

'U 
I .X 1..! I . tJ I A ..1 ..; r ~ 

(root hair) 11nenuEJEJUUEl~'YlR1U ~1tJenEl-\111n'ln11n 11nenuEJEJULnfl'iJ1nn11'Yl~U-lL'lf~~"lfuW:Jn 

(epidermal cell) nflentJ1tlth1~UEJEJnltJ'iJU'U1-3ll1fljjR111'YUU'U Semipermeable membrane 

LL~::'Y11 t ~am11EJ"J 1LL~::L niaLL 71r1fl~ll~1'uL -N1 l t1l~t1£.Jenu1u n11flflft' Lll~ft' 'U , 
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ff111'Yifi11LLflnfl.J"lJEh'l11n ';}1fi11fiLL01ffi'1.J11nfi.J11flLL"lJ~.J LL~!:71n~·~n ') ';1\.LLU~ 
n~3JLL~n1~';11t.JLtJ~n1~';ln 'Yl1l~difl1~UULL.Jn,-~';J1t.J"lJeJ.J11n L 7un11 1:1UU11nua1 (Tap 

'I 'I ' " 

root Sostem) L,t\.L 11fi~"1J~1n Yi1n 3J~Liifl "1JI3JyJ 3J~1h.J 3J~':IJ111 LU~~~ 1111LLrl1"1J\.L1flLVtqi 
'U 

LLij~t.J11~~fl 11n~t.t ') tft.t~.J1tJfl111~1~u L'Yi11~Liifl 11lYii'eJ1ln~ ih::uun11L~n1::';)1t.J"lJeJ.J11n 
... d ... I ~I f"l A l ~ .I 
eJn1::UUYIU.JL 1t.Jn11 1:1UU11f1Hflfl (Fibrous root system) LuU1!:1JU"lJel.J'Yi"lJ 1JL~t.J~LfltJ1 'Yi1n 

"' I 

tJ 
f' ~ ca,; A I A ... A ... ~ ~ Y I a 

1~3-i 'VI QJ1 LL~~1ityty'Yi"1Jf11.J ') 'Yi"1J'Yi1 nt.tL3JeJ11 n11 .JElfi';l1fiL1l~fl';)~ft'11.J11 nun1ElijL 'YitJ~ 

i'11~tJ::'VId.JLL~111n~t.t';)~L~El1lft'~1tJ (degenerate) 1tJ LL~1ii11n L'VIli.JeJneJeJn';l1n Lflt.tfl~DnEJ~1~ 
111n LfltJLUt.t11n~iiin~m::LL~::?J~1flln~Lflt.J.Jnt.t LL~n,.:';)1tJeJEJfi~1nu1nmL~tnnu ~EJn';l1n 
~ ...1 Q,; I :tl ""' A ...: A car 0 ~ f"l l -ut.t 11fifl';)fl11Lut.t adventitious root 11nriL.nfl';)1finTlfleJ~n.J un"1J1 nLu\411n ~1::uu 

"' Fibrous root System fl1tJ 

Ufifln~1fl11';l~LaiJ1L';)11~1tJ111~1JlJ11nLLrl1~U~~fl.Jfl111fi1Tl!:'UlJ11fi~EltJ ~-.tf~ 
.l1 1 ..,;.1fl~1tJ 11 nLL n1 el1tJUt.t n11~,-~EJ1fltJ11 n~eJtJ J..,d~1tJL 'VIfl~~'Yl1.Jim ~1U1'YltJ1 

'I 'I • 

· (morphology) n~11flel 1~1JlJ11nLLrl1L nfl';)1fiti1t.tLLnt.t l U"lJel-311 n ti1t.t 1!:1JlJ11neJeJtJL';l1qJ 

';l1nLdm~m';l7ty (meristemati~ tissue) fi13JU7L1maiJEl !111 LL~~ti1u~u ') ~~ij1~LU~Ldm~eJ~-\JLtl11 
';)1n~t.te:iElt.t"lJEl'IL1l~fl in~m~"lJEl'l11nnLut.t 11 nit.t 61 L 'V\fl~~ l t.tn11flfl~1~t.t"lJeJ.J11 nLLn1eJtJ1~ 

' J 'I 

L'V\UtJ1LL U\.L~\.Lfl-\1 LrlmtJ7tJULYlt,llJrllJ11neJEltJ~ \JLL~n1~';)1tJLYitl'l l n~1tl\.L n'YieJEliU1tJ l~L aiJ1l ';) 

1~L,t'"n'" 

2. ,ilA'cu ~1~\.LL UUEl1tJ1!:U11 -\)~Cij)'~Yli1'VI'U1~L ~el-11 LtJ-\1 11 fiLL~:: lu l ~fl~El nt.t 11 nlin 
'I 

'VI'U1~~flel1'V\11 LUYl1'VIU1~ft'i'1.Jel1'VI11H1L 1';) N1~t.tii'VIU1~~1L;tJ-\J (conduction) ti'1El1'V\Tl 

~~lileJ1tJ111 LL~:lu"l1nt~L~tJ10t.t[J'ILUUEl1tJ1::'Yl1'V\U1~,- (support) luLL~~El1tJ1~~u ') L,tt.t 
'U 

~""' A~ Q,; A l 0 ~ . \llt.IO tJ' Q,; ~""' ~ Eln ~~ L:IJ~fl fi';)!:Lfifl"lJ\.L111tJ'V\~-\JL11el lJ ~1@1\.L LL~::11n ~fl'Yl1-\11\.L 1~ft'1~n'ULfi11'YlLL~1 

LrlEl~,-L ~11-\Jfl ne:JeJn~1 fiLll~fl eJ1t.J1::~~ ';)7 QJ~\4111L ~Ylflrl1'1!111 .Jn~aiJ1:1JOUfl1111L ';l1qJ 

eJ-\111n fleJ'VIUEl (shoot) "lJ£1'141un~ne:ieJt.t (seedling) ~'l'iil::L;t1qJtieJ3J1LUU~~~t.t'V\1n~19iu9lEJ.Jfl1'VI'U1 
~El1rn~~'W.L~~YI1'V\U1~"1Juti '1~1L;tJ'I~1tJ ~1<illt';)~L ';l1ty'V\utiu~u 1tJL,EltJ ') Ltlt.t~n~u l UeJ1mfl 

'(aerial stem) w;in1~1fl~~u~eJ'IYh'V\U1~ft'~ff11!El1'V\11LL~::"lJtJ1tJvru(n';l::i:i~n<Kul<Ktiu (sub-· 
y 1 ca,; 1 1 J A o' ~ 1· · A ~ L I~ 4 

terranean ~tern) fl1tl LLfl11 ';)!:'WU11 ft'1U'V\U-\1"1J. a-\1~1!11~. \4 1!:tJ!:L 1~1'V\. \4-\J';}!:flel-\1~ ~~"1J\41J1L 'V\\.Lel 

~'" ijQ::ut.t lun"U::1111~ i'1'1El1'VI11 u,j'LLfl~~n~1tJ~'Iii~1<iluLih.tfleJ (stout) eJ~l<iltit.ta'I~EJ-\1 
\1 

ffi'1'1 ~n<iluL YltJ:IJ (falsetrunk) ~t.t111 LfltJLeJ1ti1'ij "lJEl-\1 lu ( nnu ni1t1) 'VIeJirfleJfl7'UJ0\4Lih~~1tl~ 

I 
118 

.. .. 
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.a . A tf 'I !'j \1 ~~~ w _... ~ fit \1 "'I II \1 ~;..l..a A iJ 
Lfl[JlJ[J'Uft -3'11'UlJ1 L 'V\ Ltl.Ltl1tlLLft -3LLftfl -"nfr01;11:ft -3L 091L'V\'U Ltl11'V\1091'U UJflll£l1tJtJ\W11'V\~1tJ 

~ , 
(perennial) ';l:tl£J-3ih~1tl'ULLtltl aerial $~m LL~:iln11L';l7%YLU'U negatively geotropism £l~91~£ltl 

' I" I 

L 1ft1 ~1fl'U';l:tl'£J-3 1 'V\qlLL ii-3LL 1 -3LL~:v-3f11:'V\J1"UL ..... 11:tl'eJ"i'u~ 1'V\'\l'n-n£J-3n"LL~: lu~1'" 1"U111 n 
.... .a I A A o ........ 'I 1 A ~ \'1 I... ..I I o .:11 . Iii !"I 

';l:;f)£J-311'Yl£lfl1-3Ltl'UEI1l'\113J1fi flEJft1fl14fiEI" L 'V\ty li.~:W" LliL .... tJ" .... Eifl';l:1J'Uft -3~1L~tJ" LL91fi1Lu'U 
A ..I .a .. ~I .. • . -. ~I !!'\'! I • !"'I g.; ... 0 g.; fit .... ... 

.... ~'YlliEJ1tJL .... tJ"uLfltJ1 (annual) 'V\1EiftEI-3u (biennial) n Lli111Lu'U1:91£l"11~191'ULL '11-3LL 1 "tl"Otl , . 

"' ... o g.; ~ 1 .a o II ..I 1 • 'I iJ .4 o .... 
1:fiEJ-3ll ft1fi'U 1""911 -3 (erect stem) LLfi£11111~191\.LL ntJ1 01tJu1tJ 'U (Climbing stem) 'V\ 1 EJ ft1fl'U 

f1Eifl'11'U1'Ultlnuii"U (prostrate stem) 'V\;EJLU'U~1tl'UL~'U (subterranean) lfl'J1 (subaquous stem) 
1..: .4 i; 'I ~ 'I i; i; ..I 'I II o .:IIA \'ltl ~ i; 

1LL91fi"'V\1Eifi1'U Ltl'11'U111 L'V\ft11-3EI1'V\11 .... Eifl1: L~tl11 "~1fl L n Ltl . 
u 0 u 0 v 

ftn'HfU::if 1FifJJ'lliNft 1~ U 

n11~111m1L~tJ-3'"h£J1tJ1:R11-LLt1'11£J."~~illutitl£J~ £J1tJ1::,fl-Lf1El~1fl'l-L ET"l11LtJ"Un11 
~ 

~ Q,oo Ill 0 i; 'I ......... 'I i; t 'I i; 1 ..a.., I .:11'1 ..I ~ ' f( \'1 ......... I 

1flfili~EJ L ~11:tJ"lJft1fl'U Lfltl'U l.f.I'U1 L ~ft:ft11EI1'V\17 tltJfl Lllll Ltlflft "Lfl71:'V\LLft" Lflflt'IEltJ , ~ 

LLflnEJ"LU'U~1fl'U L~11::EJ"LUWY11-3~1LatJ"El1'V\1'lfiflflEl7:'V\11-3LtJntJ11nLLft::EJ"ii;n1flEl~. LrlElii 
~ 

0 i; 'I ......... ~ i; 'I ~ 0 i; ~· I 'VItl.:ll !!'\'! i; I tl 
ft111~L'V\111::ftll~1fl'ULfltl'U'U'U ') El1';Jft71" Ltl'11'Uli1'Y11"1'U~7Elllfi'UflEl L Elfin Ltl ft1'U 1::0EJtl 

o g.; A V ftJV II .4 ~ ..I !"'I "' ..I ..: 'I c.... 
11El"ft1fl'UflEJ 118 (node) LL~:: uttiJ-3 (internode) '11El flElEJ1tJ1:'Yl';l::Lu'Utl1L 1n4'Yl';l::~n" LtlLL~::El1f..l1:: 

'U 
..4 ~ •· ..I ... ... ~; ~; ... ~ 'I ... 'I ~ ..I 
El'U El1tJ1::fl1" ') 'Yl';l::LnfiLL~::L';l1tyEl£lfi';)1fi'11El';l::flEl"Lntl';l1fifl1 (bud) 1.1El"'11£l L'U~~ LtlLfttJ"LtltJ1 

L71';l::L~"UoiJmL~::fl1i'tlL';l'U L1i'U am.J ,~· 'V\tU1 LL~::,(n1v;tl LU'Ufl'U ''"~~LtlL;tJ"~3JnL~"Ul111Jt'IL';l'U 
I .4 'I ~ .I lflt"' Q; fit . 'VI~ I till .4 I i; A A il A 

L 'Y11~~ L tlLfttJ"LtltJ1 LLfl fi.tJ"~Elft "L OfiL'V\'U911 Lftl 61\.L ftEl" fl~ 1:tJ:: 7 ::'V\11"1.1 El'V\'U" fl"'ll El'V\'U" 

~ 1 (Bud) '11El-3tl'U '11El"~~LL tJ"EJElOLU\4'V\ft1tJ~Utl LL~1LL~9i1LL 'V\U-\I~L nt'ILLft:: 71tJ ~::L~tJtl 
El~1"~'Utl1:na·u fl1~Eld~tlft1tJtJElfl'11£l-3~1fl'UL 7un11 Terminal b~d R1'Ufl1~El~~1'UoiJ1"'11El" 

~ 'U 

~1fl'UL7un11 Lateral bud ';l::LU'Ufl1~il~ Ltlnfl1ll (vr" terminal bud LLft:: lateral bud) n1l'i1'V\'"1~ 
g.; l Ill I !"I ' g.; J! .a I g.; g.; ~ ') 

611" tl L7tJfi11Lu'U Leaf bud fl1ft"'l1"t'IElfiL7tJfi11 Flower bud LLft::fl1ft71"'Yl"L'U t'~Eln LLft:: 

'U1-3fiR71-3ft"~1tJ L7un11 Mixed bud ft1'V\i'tJiateral bud ~LU'U 'teaf bud w71"L'Uftli'U7nLElEln . . ~ 

lt1LL~1 ';l:;L ntl~li7::'V\11"n1'U L'Un'Uft"'V\;EJ~1fl'U tJ7L1m,f'UL 7un11 axil tl1L ntliifl1tJiL1md 

- ... ... X I . ~ ... - - ... ' ..t ..t ... ~· ... . "" I 1 I ... 

Eln L7tJfifl1~'Utl'U11 axillary bud 'UElfi';l10'UtJ"llfl1Eln~'Utl'V\'U"'lr"Lntl'li'U'V\ft"';l1n'Ylft1'U tlft1'U'V\'"" 

'11El"~1tl'U fl Ofltl'V\ i ElL nt'IL U'U 7 EltJLL~ft l'i1 L ~ n1 7 ~1L~tJ"El1'V\17'111flflEl'ULLft::El1'V\1 7 l tlk"R:ftll 
~-

El~L "UtJiL1m l n~7EltJfltl fl11liR111;J7nL'11El"El1'V\17 l tln7::~m'lrftGl "U'Ui~ 1m~'" 1 ~ n&tuLu'UL dmrlEJ 

... !"I .. 11 ... - !"I ..... l I .t I !"I ..: 'I .. I X 
L';l1tyfift1tJLu'U~llfl1111tJ'V\ft"Lfit'ILu'UEl1tJ1:: 'V\ll'li'U111 L'n'U Lu'U n" L'U t'~Elfi fl1u7::L11'Yl'U 

.a I A ..1 ., - I g.; l !"'I .4 1 ""'.'1 L 1tJfi11 adventitious bud ~~flll 'U'V\'U1'U1"'2f'Uli1L 'n'U fl'Ufl1tJ 'ULu'U(Bryophyllum) 'V\7EJ flllnJu'U 
' ' ' ' 41 , 

BI 103 119 



L~fl~eu luLLfl::ilu'V\i e1~iifl11ufuLvlu"~e u1L 1m ,fu ~::L ~;lll"flnLtJufi1LLa::LLflnLi'Ju61lu 
fll 'I I ~fllliA I I -.. 

u~n fJ ~'V\ll fi1LL1JtJ\4nL ·n1n11 adventitious bud L-nunu 

L~e1111::LL 1fl~eJJeJ1\41rJLLnn11L ~1111~ilu lfl fl1~::"en~uLtJue1u1:: L'V\11 ,;unt11l u 
\ 

. ~I I"' ~ I 0 'I "' I 'I A ~ -.. ~.J ... 
1::rJ::\411 Active bud LLflfl11111:: ~1JEl1\41rJ ~'V\ L1J\4 L\4fl~'V\\411'V\1Bq~LL~"~fl ') fi1~:·LiJL11lll 

A 1 I I I ~ ... 'I ~~ . · • , 
LfltJ fiLLfi~::'Yl7"R111~e~etJ1""" L 1tJnfl1 ~u1::u::u11 Dormant bud 'V\1e Inactive bud 

fi1~B-\1~1JtJ1"1fiLfl ~m::ET"~eue~eT~iin1tJL~El~1J L 1vnn1uL~e1d11 ?ul{uw1 (Bud 
A 'I .. •'I I ... ... • I . . I "' • "' ""' !"I 'I "' 

Scale) 'V\1B L \41J1-\11J\4fiB1~1J ~1JBB\4'D'"1JttJ\4ufifl~.3JB~fl1tJ 3J1'Yl1'V\\41'YlLu\4 ~1J'111fl1 

ti1unfln~1 ~e-\li -\IL nflfi-\1 l~flrJ~:La'tJfl . ~::~u11uu fi",fuii1etJfl~1rJLLNftLU\4 
..f A .... 'I I ~.,I ..: 'J! ~I '1 A ~ ... fll 

1BtJLL~~ULnfiL'Yi11::n1\4L1J'V\~fl11" ~u~1nn-\l L~tJn'HJtJ\411 Leaf scar ~\41J1L1N\4~::1J,f1Lftn ') 

~eclecl1"ii1::L UtJ1J ~fiL \'\ Li1,f\4flel1 EltJLtlli1JEl.:J'YiD'Yl1-\IL~\4El1'V\11ttJ£)-\Irl1\4L1Jtlfl n1JR1\4R1tl\4 'U , 

~- I ' ~· ... ..:VI ... ~ ... VI." ... fll fit 

7EltJLL~~ttJe-\l,fiUL7tJn11 Bundle sear uan~1nurnn" L3J\4Utl-\l ~1JLL'V\-\13J1n ~::W-\IL~fiL'V\U,fiL~n ') 
I .. I"' .I I ~ !"I • .... .. 1..1 "" ... I 

7::\'\11-\lu~El-\l,f1Lu~1\4 \4~u\4~W1'V\11JEJ1 n1fHL~ nLufU.JUL tt11DD n L 7tJ n11~ ~enticel 

ll U UlUI'Un 1'ilfl 1fJjtnU lfl't18~l7·1WU 

·uzhn1Uttn7:/tu~n11lli1f1!J'118~tt1nU El1~LLU-\Il~LUU'V\~1tJLLtltlfi13JLL\41n17~~11N1 
A 
fl£) 

LLU-\Ifi13Jan~m::n17tJ71nlJtt1El-\1~1~u LLu-\laenLtlu~1~u~e~l~u 1~~L~~1:n1ulu 
A "" ,t A A 1 ~ ,.. o "" ..f1 A 

'V\7Eln1UfiEJn"lJU3J1L'V\\4Elfi\4L'Yl1\4\4 L 7tln~1fi\4A.Ltltl\411 Acaulescent stem ('V\7El subterranean 

stem) L,Ju 11Ufl1-\l ') 'Jfaun~u 'V\D3J n1::Lnt11J 'i~'i- li1Ltlu~-n~ii~1~\4El~L'V\ile7::iuiluLR3JB 
I . 

I .... "" .... A A I ,.. I 

L1J\4 ~n'4" .. fl1 Yi7n 3J::L"lJB 3J::3J1-\I 'i~'i L 7tllfi11 Caulescent stem 
o ~ ..I I A .... A ~ ,.. t A ""' VI.,( .f . I .... "" -.. 

~1fi\4'YlEl~L'V\\4El7::fltlfl\4\4\4 3J'Yl-\1'1JUfi'Yl'YlElfl71tl ~.uf113Jri'U (prostrate) L"ll'\4 ~n~" Nn 
"" ..,! .f fl'l I ..,. ""' ..,. 1 ,. .I .I 

n7::L~fl "ll'Uflf\'YlElfiLLfi::Yiu~uu7::tJ:: ') (stolon) L'1JU ~en ~nfl'l..l 'l..l1'l..ln ~nLL1\4 '1f\4fi'YlLn1::LnrJ1 

rhv1huiJu (Cl~~Qer 'VliEl twinning) L,Ju Vi~ Yi1-\1'1f3J'Yi 9ha" -LfiTl~tJ LL~::-niLfl~~~1tlUtY-\Ifl1" 
. • . 'U 'U 

(erect stem) 
' ..,~,.. 0 "" ~ ~ .... ,.. ""' I .... ~.I 

Caulescenf stem 'Yl3J ~1fl\4fl-\lfl7 -\1\4 \4£HI1JLL 'l..J'l..JLL~\4 "lJEl-\lfl113JL ~7 qJLLfl nfl1-\ln\4El6 n ~u 
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I 0 V A ""'"" A f:t """ 'II A A llV'lfi?U'l/'U?fJFI11UfJ'l'l/iNt't1fiJJ V.,-'Ylllfl11liL~1q}Lflli'Y1LL~1\Y..:ILn~ .10 ~1El 3 Lllfl1 

"" .1 7 ..... V 'II I W A ... 1 If V I 'II 
L 'HJn11 UtJJJfi'U (tree) t11V..:t1:~11~ 10;..4 "~fl ~1El 3-1.2 L11fl1 L 'H.Jn11 , 'U'fJU (shrub) tl1\Y..:I 

llldiou 4 ~., ~1a ~1a 1.2 Lllfl7 L!un11 7unuBn (herb) 
, 9 

lllhfl 1UBn '1/fU:: n 1 'SUl ifo 7u (wood) n1f1,-~"UiiL.~El lJ! uJ!~::fl1tJLL~1rJ..:tfl~·~ 111~1.1 El..:t 
X ~ 'II I "" I 'II • . ~ ~ .... X ~ 'II I "" I 

_ L'UEl UJElij L 1un11 woody plant tl1~~\.L'UUJ1JL'UEl LliElijL~tJ L 7tJn11 herbaceous plant 
' ... I ... f:t X~tM ...... I. ~~~..r~~~~-

~1n woody tJ..:ILLtJ..:I88nfl1ll~n1;N:fl113JLL1.1..:11.1El..:IL'UEl Lll LtlEln n~11flEl tl1L'UEl Lllll 

anbtm:LL~..:t a~n'ULLU'U't.i1~1Li..:t1'U~it'nl~ L7tJnL~alJ!~ou11 hard wood L1i'U lJ!in lJ!LL~..:t 
lJ!ll:th 'i~'i LLfill1L~EllJJtlf.l\.L lllu;j..:t\L'l..:l L1tJnL~EllJJ~1411 soft wood L1J'U lJ!\i1~1 lJ!~..:t 
'i~'i 

, .., 41( 'II !"I • ..~ ... I ~ ' ~I .. A ~ 'II . l 

llV'lfi?Ut't'nlJtu::'l/8,'ln1'1U81Q tl1Lu'U~,...,ll,.1..:tEl1~~\.L111n u~'U..:tEl1~Ln~ Lfl~~1VTU 

"" • ~ I I • A .;.. 'II"" I "" 

L 1tJnV.,-'U'U11 ephemeral L,.'U flElntt11L 1El..:t tJ1'U,.'U LL~..:t~1tJ~1 ..:1 'i~'i tl1li,.1..:1El1~L~tJ..:t 1 
~· fit ....... ... • ~ I I i,; ... 0 .. I ... 'II I ........ 'I 'II 
u nfl7tJ1..:1';17,.1fl L'ltJn~,.'U'U11 annual L,.'U ElEltJ li'U~1u:~~..:t tl1,.1..:11..:1';17,.1fl L,.L1~1 2 

tJ L7unf1,-,f-u11 biennial Liou ~all n1:Lfiu11 11-uth..:t ') n1LtJ'ouf1,-~iiEl1~'U1"Un11 2 tJ L7un 
A ~ I • 

M,.'U 'U 11 perenmal 
1 tJ 'II !"I A """~ 1..a ..,. 'I 'I 'II fit I 1 ..,. o '1 11 

llU'lf11UBnlJtu::'l/8'ln1'1HBfl 'v ll1Lu'U~,..., Llllln17~~" t.tJ L~L~'UEltJ1..:tLtt'U,.tt'Y11 L~~ 
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L~ijEiuthl3Jljn17~Lt~'luL~U L'li\.L L~lJ fitl\.L\4"Hif1 ~f.J tl1.J Livn~1f~U11 eve~greens LL9ltl1~1f 
L~ijn11~i~L1JL~ul~-i~L';)U L1f\.L 111f'VHlfllf 3J:"1J1:1J ~U ll:lll ~1-.'JUfi~.J~i'.J 'YlEI.J~~1.J 

... A 'II I 

11·~11 LltJfi~'lJU'l.\11 deciduous plant 

uthn-7uin'I:JOJ::und~n°tlUflllt1::~BtiBifftJ tl1LUU~1f~ent1tJEJt1lu~1l.,Su ~fl1J.J u1 
" . . . 'U . ,, 

""' A ~ I A I 'Ill :-'J A ..J A '} ..J ..J A ~ ~ I 

~fi~'U LL~:~'lJ'l.\1~1-.'J ') L 1tJn11 hydrophyte fi1LuU~1f'YlLfi~ bU'Yl'Yl3J\.L1~ElR:IJfl11 L'lJU 3J::3J1.J 

3J:'iJ1:1J 't1L iuu 11~11 L 7un11 mesophyte tl1lUU~'lJ~di~El~L \.L~LL~.JLL~.JLL~:ij~1UEltJ L 1fu 

n1::1Jb.JL~1f1 Lfi3J1 n~~11J~U ~~11 LitJn11 xerophyte tl1LUU~1f~~UEit11Jtt~Ul~uLLfll3J\~ 
'I . . 'U 

LihJ~lLUtJU~\.L lt!~u L1fu n~1tJltJLL~:L~f\.L1J1.J1J\l~ L iun·;h epiphyte· LL9l~1fi~UEl~1JU~U '1.t.J 

LL~1LUtJ~LUtJUEl1~11';11n~ult! Livn11 parasi~e L1iu n1~1n ~EltJ'Yltl.J "1JU\.L~u~1EJn1:n...,inn 
. ' 'I 

'11;; LUU~U 

3. 1u LultJLUUEI1tJ1:7itJ1.Jf1'1JEI.J~1J ~r;J1 tyflUElEI n:IJ1';)1 n'Yl1.J~1U,j'1.J"1JEI.J~1~\.L 
A ...:. 0 "' ..I ..J .... "' . 1 .:., VI .... 'l I . ... ... .... 

~1Eln.J 'Yl1~'U1'YlLntJ1fi1Jn11fi11.JEl1~11 ~tJ'Yl1 ') Ltl ~n'!;tu,:"lJEl.J b1J';J:L~LL1JUfiL"1JtJ1';l~LYi11: 

ijfil1fi~El 1 ,-~~Eltl'l ULSJY~~dit~u'YlnL'lf~~ t11 'lu~El.Jri1~U1~B~1.J~u im '1\.LLL~:1fl1 .J~i'1.J"1JB.J 
'U 'I . Ill 

L 'U n~:L tl~tJULL tl ~.J 'ttl 
'\ A 'II ..I <&.o. tl A il 1 <&.o r . 
L'UlJ~UI'Yl'V\~n 3 1:n11 flflif'iNfl7H7'i ifltJ"lJ'U1ttn11ti.JLfi11:~LLfi.J (photosyn, 

thesis) n1 1ffi'1.JEl1~l-1L fi!fl~L'lf~~'Yl1.J~1U'U'U'V\ 1 B'V\i.J L U~f'ULLfi .JLL~ifl111 nn11L'lf~~'Yl1.J~1U 
YlEl.J L'U~ .J~:L ~'" '1.~11 LtJ"lJEl.,'J~'lJL nBufln'lJilifl~:nff"lJfl.,')'V\i.J L'UL ;jtJ1L;J3Jn11tlEl.,'J L'W ~U1~~trn 'I . . 

.,J ..I .r.!i 'l d .J' 'Ill A ..J r I A 
u1:n11'Ylfffl.Jf1El n 1'Uf Jfl i1 (respiration) 'lf.J"lJ'U1Un11ttLL:IJ11';1:Lnifl'Y1L6Jf~~'Yln«1tt"11El.J'Vi1f 

'I 

LL11i~:nln n~'l uL 'Vi11:u~fucrt.Jn1uttEJ nLL~:111v 'l u~Tu 1ul ~3.11 n luLtJuEJ1u1:~El1 n1flcrt.J 
A .. ., VI .. "' . ., "'I ..J 'l ... ... VI • .:., .: 

ElEl nSJYL ~'ULL~:fl1 1 'UEl'U bif!BEI n L'lf~L "1J1(L~: BEl n Lifl.J1U'Ylffifl L 'Vi11: b 'U3Jfi17Lfi~EIU b ~1 fiU'Vi11 
'I 

~1ULL 1 .J~:IJEltlLH:IJEl n~:IJL'lf~~111tJLUtlEl.JL'UnL 1tJ.JrlUElt11.J'V\~13J ~ lj'lfB.J11.JBt1111fi111tJLL~:Elt1 
\ 'U 'I . 'U 'U 

ln~11El.J stomata, 'Yl1l~n11thtJL'YlEl1fi1fl\u"1JlJ1Ufi11~1tJL';JH:ifl1fi~3J1n ~.JiiEJ11'lujj~u1~ 
La~1 nun1 1~1£..1 1~ i1~ fu'V\U1~i1fl'rutl1: n11fi~tl1tJ flEl n 11f11tJJl1 (transpiration) ~.Jn1:'Yl1 

~ . 'I . 

ti1u L 'V\ qJ~n~:IJL'lf~~111tJ L UellEI.J~1'UtlEl.J l'U L'Vi11: 1fl1 .JHi'1.JLL~: nTH itJ.J1:LUtJU"llEI.JL'lf~~a1U1tJ 
L ~L ,JuLil£..11 n 'U fi11'V\1 tJ L ~ 

'1 A a o 'II ..J <&.o ..,l ""' t.i '1 
L 'U"lJEl.J'Vi'lJ1J1-.'J1f'U~ · 'UEifi';)1fi'Yl1~'U1'Yl'V\a fiL fitJ1n1Jfi11ft"'11~El1l'\11 fi1'lW1tJ L ';JLL~: fi11 

fl1vJ 1LL~1
1

1 u"lJEI.Jw~u1.J1filflv.JEl1';1LtlauuLL\J~.J lthi1'V\u1~nt11"~'" EI1';)L ivrr:hLiJu...,u1~ 
1El.J V\1El~'lJ1J1.J1filiflEI1';1rl1""'"1~""~ntLfti~\l'lfl1El.Jltlvrf£JlJ ') ncu' ..,1Eifl1LLflLfitJ.J""U1~L~tJ1 
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' I \ t .... I "tl~ 
DtJ1~. f1DtJ1~l'\14~fl~flO ~ 14 

1, ,S1uuo~nu -No fl1 lu£iou nofl£iou L 1un11 7utnnf1 (scale teaO L1iuluwu Ltlon 

U~1 11U 11t11 ~R~ 
2. ,r,uuo~nuR1t1wa:uo~num,fl1u~, 1"u~w1u,.o~lu"'i£Jn1uluLtliuULLtJa~ 

ltiLiJ'Ul'\14111 L,J'U 'M'U11JLRll1 n1:1JfNLYftt~1 ll:u1~ 'tft~ 
I A • ., :'1• I oA A 

3. ttf1tJlJfiLLR:vt~~~1fl'U D11nR1tJLlJ'Uli£JLn1: (leaf tendril) L~'U vt1~ttfll~ fl1ft~ 11~ 

~ I 0 . " .. t'l .,.. .. " .I A ~ - I ..!': 
tendril 'U1:tt~1VV4~~~1fl'U~l'\ Lfl1tJUR~UflflLLR:£J1n1fl Lflll1n'J.I14 Y4~'U1tJ1~~'UfiL~'U n1:-,tJ 

NnfltJ n1ULtJ1:,.tnu1tJ~Y4£J~LiJufiu ,;,\oMUN'ULtJllf;tll~1 ~ttftJ1~tt~nfl L1i'U nt1lJ Y4iuv.~~ , -
I ~ ..1 .. I 1 tl..l :'1 I ..11 ., ., !"J o ~ .. 

R1'UTJ1'UYIL 1tJn11n1tJ Ltl L ftlJ\4LlJ'UR1'UYI £J1Jn1:~ttn\4L£J~nft1lJLlJ'U$1tJ'ULYI!Jll (false trunk) 

,;,l'\\l1~1n1" LtJLLft:LLN'U l tJ ri\l'ttLiJ'Un11,;i'Mi!1~Y4,~.Je n£Jth~~n~ 
I ~ I .. tt "I ... .. A" 

4. ttf1tJR:Rli'U1LLR:011-I\11 L~'U LtJLftfJ.J'JJ£J.Jfl'U£J£J'U nau l'\Oll n1:LYI!Jll LLR:vttt~LL1-II.J 

UR-3 vt1nn1-11a1tt~u LLR:UflfltiR LiJufl'u , 
. I o " ..1 I ., .. I " 1 !"I 1 ..J,II ~.. -. . 

5. ttf1!JYI1l'\'U1YIU Yf1LLR:,.tJ1fJVf'U~ Lttf'U fl'Ufl1!J L tJL lJ'U flll cy-'i 'U L 1'41\4 tJ1.J~fiR1ll1 1 fl 

1:~o nfl1L iJu9lu \ l'\lilti 

6. 1hvlun11~R1JLnw1 1fluna1ttLiJuri1141J£J.JLtttl1:tiuua.:niufi£Jn~ifi1.J ') n\4 

tJ1.JfiiJniu1-II£JlJLLR:iJJ 11-1111'Uti1tJ L y;£JLU'Ui .J~;t:1f1tta£JLLllft.Jli1~RliL na1 L 1fu fi~'Uqj1 - .... fl1RfllJR 

7. Ltl~tJ'UUUR.JltlLU'U£J1tn:fttftfl'lLifl ') Y41~LLllft.J l.;un J1L~1111g. (Nepenthes 

' ~ "' I "' .. ~ ~ 
sp.) n1tJl'\£JtJUfl1.J (Dionaea) l'\lJ1fi'U1.fl1.J (Drosera) R11-1111tJ,11L1-II\W1 (Utrlcularis)V.'IS'W10'U 

iJJ1uov Tt11fiuo~tl1tJL'UL'IJR Ltt£J.J';J1nLiJu'"~nuLLliR.Jlti ~.JL 1vn11 insectiv~rous plant 

'MiD carnivorous plant 
./ ., .. ...~.. ..1 "' .. ..... A .. I tl . A 
u1::1nn"B'~ ,y ~1JrtlltJYitJ1rtLntJ1'11£J.JntJ111fl'li£J.JV.1Jllfl~ 4 1:Lilrt fl£1 . 

• .J' • t .. ., 0 ....... , tt :'1 .. 
1 . 'UUIIN (Cotyledon) Y41J~'U\1.J;t:lJLllftflft'1l'\1tJRtJYf'U~ . 1JLfttJ"LlJ'ULtJR:Rli£J11-1111 

,o"fl'u£i£J'U \ 'ULliRfl . 

2. 7utnnf1 (Scale leaf 1-11i£J Cataphyll) ,;11-IIU1~~lJfl1LLR:-No i"Lnfllti~1tJL'U'"tt~LtJ • 
' , 

tt .. al ... , • ~ .. 1.... .. . '1f I o " ..1 " 
LfttJ~LfllJ1 lJ1 nfl tiL nftfl\41: LllllftL ,.lJ1LLR:;t:LL ," LlJYI1l'\'U1YIR11"£J1l'\11 

3. 7Vf1Bn (floral leaf) ,;1l'\U1~,r1tJL'Un11~0LLllft.Jli1~RliLnR~ Jn1:ijia1tJt11"fi 

ilniu"MDllti'iv ti1DU1",o"lttfi£Jn ltiun L~£1"~, t1£JUqj1 fl;«~Jja 
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- 4. 1uun (foliage IeaO l~LLnluwL;1v1rY1 'J lu Vt1eJeJ1';lilw~ul.J~u1.J t'.du luueJ~ 
1nwu 111~111 

lrr:utJf?~n·,nuenweH1uun 1~wrY1ltlLL~1 lul.J'l:neJu~1tJw1uti1fity 3 w1u .fi~ . 
1. LL~ULUVt1El~1L1J (Blade Vt1eJLamina) LiJULL~ULL1JUftL;jtl1 eJ1';lfi'll.Jn~lJ 3JU 1 

. \1 

tJ11 "lJEJu luVt£JnVtim 1tJu iit«u luffa~el.Ja~l utda'ilEJ.JLL~u lu .YhVtu1~Ltl~~:uune~1tau.J 
LL~:,Y-JtJ~~ 1f17 .J11.J"lJEl-\ILL~UlullXLL~f1JLL~ "'~3J1n L ~al.J1: 1tJ'niilun17rl1VtU1fll~ff3J\f7tU 

.. utuluLVt~1d L"u~a~n~1.JLu,jn,:il~u1~ LVtqjn11L"'"~'" 'J ~.JL itJn11 L«'unt-n-3lu (mid rib) 
~ 'I ' . ::tt I ..1 0 ~ ..1 A 0 ~ I l II .... .. I "" t "" 

2. n1u btl (pettole) LuUff1U'Yl'Yl1VtU1'YlL "11El3J~1~ULL~:::u~u u b'V'tfl~u7:R1unu 'Yl.:ltl-\1 

'li1t1"11lu l m]uean lu~uLLff .JR11"~ n~1t1 
\1 

_ftJ I' '""1 ~ 'I _ftJ , I A _ftJ ~ ~ -- ... 3. Stipule. LuU 'l:ti1.Jflelti'Yl f1Un1t.L b1JLuULb~ULL1JUtJ1-3'V\'lelLuULffUL~n ') 3JRL'iltl1 
\1 , I 

Lth.ULVt~.Jffi'1.JEl1Vt1'll~L~n'tlfltJL'Yh~u ~1t1L Vt~d~u lir~iJ'iJU1flLVtq}~-3l3JiJ stipule. 
'I A l ..1 ... 

1 

-., . t I .r - I I ~ I l 1 A 
L1J'nU~ ~'Yl3Jfl1tl1:f111J'Yl.J 3 Elti1.J'\.L b 7tln11 complete leaf LL9l_tl1'-11fiR1U ~R1'"VtU-3 

lu LitJn11 incomplete leaf L~u lu~1llihLNULu ia.Ji~LLU~.Jff1u:A~l~unri1ulullXLLHLL'U'\.L 
LL~1Yl1Vt~1~LL'YlUi1LU luuuudL ~tJ~11 ·phyllode L'liu L'U'ilEJ.Jnih4 1.4.1 .Jfl , 

'I ...~.., IAOI ~ ') AOI . I I 'I ~ ~ 1 ~ .. !J ~ ~. - I 

L1J'Yl L3J3Jn1U b1J L 'lt1n11 sessile leaf l'n'U LlJ"lJEl.J Vtty1 "1J11 ~~. 'il11n1.J flel fleltl 3JLLtl 

n11J LU (sheath) LLc;Jl3JneJLUUn1U L'U L ~71:: l~rl1Vt'~41~~tJ.J~1tflULL~:lX3J~1 
, 'I 

') ...~.., IAOI AOI I A 
b1J'Yl L3J3J s tipule L 'ltln11 exstipulate leaf Vt1El estipulate leaf 

lu"lJEJ~'niJJ.Ju'l:Ln'YliiLtl~ l uL~tJ1 (simple lean :A.Juun1ulu,:iiuHulue~L ~tJ.J 
luL~tJ1 L'liu lu3J:::ll1.J · n~1t1 tn~ Juti11J:Vttt" ua:tJ1:::L1l'Yl~LtJulul)7:::nf1u (comi>ound 

.4 ~ 'I •') I A I I 'I A-.,~ ~~ 'I I .. t 
leaf) SJ1-3U"Un1u LU';l:3J LUtJEltJ (leaflet) ~fiE1~111nn11 1 LtJ n11flflnumu LU'ilfl.J LUtJEltllJ'Yl.JLLUtJ 

~fl~LUU'lU~flVtia~h~El (palmately compound leaves) flelll1fltl~';lflL~tJ1rlU'ilEl.Jn1UL'U 
\1 • . 'I . 

L'liu lu~u Vtiaa1~~t1LL1J1JLUU~ ') f1~1tJ"lJ~un (pinnatelyco.mpound leaves) L'liu L1J';l13J,; 
.... ::tt ~ 

n1:nu 3J:::'il13J LLfl LuUflU 

"" .., ~ I ~ .... l ., :tl l ..1 A ' .. I 1 ..1 ~ '.fl't , . "" fl1';)R.JLntl b~11 ~'n'n'Utl tl3J 1JLu'ULLUU ULflti1Vt1el 'Uu'l:nf11J flti'Yltl1Lu'UbULfltJ1 

';l:iJtl1 (bud) L ntl~U 7:Vt11.J'D'£ln'ilEl"rl1U 1utlElU~~fl~1J~1tlU 
lu"lJa.J~'nU1.J"lfiltta1'tLtl;vuutJ~.J~thi1Vt'tl1~tw L~14 LU;tJu ltJLtluw1U~flLn1:Yiti.J , 

lia1~ul91LteJtJlul~ lu~~tJ~rJuuth'4-3UuuttL;urd1teaftendrit L'liu ~1.J'n3J~ .;,a:" l1J'U1-3 

"lfU~LU;tJu1ultJL~Elifa"nun11,-:::L~tJJ';lOEln';l1fi~1tl'\.L: ~-3V\J,J1t~lla.JnueUtl11tJ1~~Lrl 
' \1 . ' 
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... tl "" ... I ..! ... VI ""0 "" ..I 1.. Non.,.essential organ 'V\'Hl accessory organ 7:nEJ'U~1tJEI1t11:~n\l 6) 'YI11 b~'YI1WU1'YI 

""" "" ..S "" !'f :tl I ..... I . tl ..S I I. l ~ ....... ..S "" r tl 
LfitJ1fi'Ufi17R'U~'U1i b~tJfl7 \1 Lu'ULLflL ~tJ\Ift114 7:fiEJ'U'V\7EIR114 "1f1tJ 'V\ b~1! fi17R'U~'U1i 7: fiEI'U , , 
"" I I ""~ 
f11tJW1'Ufl1\l 6) fl\114 

n114~Eln (peduncle) LU14n1'U"lfL~tl"lfi£Jni\lfl7 \I'V\7Elfl~1 'V\iEJ1El'ULEI'ULLn1'11 fi1 LL~:LU'U 
~ . 

f11\1~1LatJ\IEI1'V\17L ~El111tJ\In'U~1fl'U n114'JJEI\IfiElfiUEI!JL 1tJn11 pedicel ~EJn~13Jiin1'U~El n 
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""' g,; . ..., J' I I ... 0 ... 0 r:t g,; 

'Ylfl~1tlfi'U'U11 Perianth L'lf'U n~tJ1Hh'l~e:Jn';J1U ';11tl1 LU'Ufl'U 

2. Essential organ LUUe:JitJ1:ti1uRl1flq}"llEl-l~e:Jn Yl1'V\U1~~~flL~ElL~fl LLU-lElElfiLUU 

Lfiff'lfl1~ (stamen) tl7:nflU~1tl 2 ti1'U fle:J n1Ul'Lfiff'lfl1~(fllament) ~-lijtrn~m:LU'U _ 

Lff'U e:J1';) eJULLtl nnu 'V\i El'l1:1J nubi:Ju n~:IJ L U'UaJ~'V\ iEJ'V\~El~ El1';Jijf1111JiutJ11fl1-l nu nur.lu 
~ ~ 

.... .... .... ... .... :'1 ... l""'tl .... 'I ... ... 
Ln«'lfl1~ (anther) '11-l:IJ~n~m::Lu'U~fl~Elij'Yl ~1tl"lle:J-ln1'Ul'Ln«'l 111tl LUli~:ElEl-lLnH'l'V\'HlL ·u~ 

(pollen grain) ~-lLU'UL'D'~~L~fl~tJ'l'l';JeJU ,f'U1-l"lJEl-lLfiff'lfl1~L7tJn11 androecium 
' 'U ~ 'U ~ 

Ln«'lfl1Lijtl (pistil 'V\ie:J carpel) th:ne:JtJ~1tl 3 ti1u flEl. tJEl~Lfiff'lfl1LiitJ (stigma) ij 
~ I 

in'J3om:LU'U~:IJVifl-lij"lJUEJEl.u'V\iEll~>1L'V\Utl1 ') fi~:IJEJ~ L~ElLUuu7nmfu~:ElEl"Ln«7fl1~ n1u1' 

Lfiff'lfl1Lijtl (style) LUUW1'UL ~El:IJtleJ~L n~ 'li1Lijtl nuf.J' 11~-lElU'Yl1-lW1U~1-li-l' ~ (ovary) LUU 
~ 

Elitn:ci1flq}"llEl-l~e:Jn LLtJ-lEl!lnLiJU~El-l ') (carpel) :A-leJ1';JLLtJn'V\ifl71lln-urfl.in1tJL"Ui"-ll,Jij 
... '1 I ,. I 

L:IJ~ L "lJ (ovule) L n1:fl~Elij 
~ ..., .. ... I 

'lf'U1-l"lJEl-lLfiff'lfl1L:IJtl L 'ltlfi11 gynaecium 

ltnViCJn~fl1«flfL~EJ11 flitJ1:ti1~f11" 'J "llEl-l~Eln~-u~f11-u11J1';11n tu tJnL1-un1uflnn 

~-l~911U11J1';11nfi-l i1'V\funiuL;tJ-lLL~:n~u~EJnij1El-l'le:JtJ"lJD-ln1'l~f11wi,1n LtJEJEl'UElth-lL~u 
'1 "'1 ... ~ ·..., ...... .. .. r:t :'1 I g,; 'I ~ ..1 .. ~ I .f..., 
L~ ~tlfi~tJL~tl-l:IJfi:IJffL "lltl1 n~tJ~ElfifiLu'ULL~'Ufl~1tl LtJ 'UElfi';J1fiU'U'Ylfl~lJ'Yl-l"El-lEltJ1-l'UtJ-l 

g,; . 0 ..., ..., '1; "" .. ... ..., A I ..1 
fl'l1';JVitJ stomata fl1tl ft'1'V\'lt1Lfiff'lfl1~LL~:Lnft''lfl1L:IJtl:IJn17Vi'911'U1:1J1n filament f1Elff1'U'Yl 

'U ' I '1; :'1 '1; A I tl '1; r:t I .. .... I 
'V\El:IJ1'ULuun1-un~:IJ anthar fle:Jft'TU"lltl1tl"lJEl-l ~1t1n1u stigma u~: style nL'lf'UL~tJ1n'U «1'U 

ovary nfiElti1'U~1-l"lJEl-lLL~'ULtJ~3!1'Ufi~:IJLLtr11 U-l"lltJ'ltJEleJ n 

...: ..1 ..1 ..., Ill g,; 

«-l'Ylfl1'l'Yl'l1tJLntJ1ntJ~e:JnL:IJ 

· ..1 ~ .. .,j I g,; I ~ 
1. ~ElnL~tJ1 (solitary flower) 'V\:IJ1tJtt-l~Eln ~ElnL~tl1 'YlEl~tJ'Ufi1l-Ll'~Eln ~'lf'U ~Eln~<J n 

:IJ:Li!El Yl'n'YlEl-l 'i~'i 

A ..1 .. 1 "" . . .. ~ d , 

3. Complete flower 'V\li1U11-l~e:Jn'YlUEl1tJ1:fl7tJ'Yln1-l,.'U ~El calyx, corolla, androec1um 
. , 

'I A ""..... A .. I I 
gynaecium L't-4~ElntJ1-l,.U~tl-l:IJEln1-l'V\U-lUe9n calyx ElEln:IJ1 L 'ltJfi11 epicalyx L,-u ~Eln'lf:tJ1 
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4. Incomplete flower ...,ll1tJfl~flfJn~ijlaJfl7U'Yl01".f'"-na.:m1tn:: 
'I 

5. Perfect flower ...,ll1llii"~an~ih~11EN essential organ fl7uJ"wa"L~flLL~::au11-letmmf ,. 
1,mu~'"fl"' 

.. ....~... ... 'I A "' .. I ... "' .. I 

6. Imperfect feower ...,ll1tJfl"flEJO'YllJL ~tJ"L ~fl L~L~fl...,\4" fl1lJLLflL Oft'7fl1~ L 7tJ011 ,. 
il .... I .... ... I 

staminate flower fl1lJLLflL ~fl'LlltJ L 7tJ011 pistilate flower 
. 4 .. ....~.. ~ ... 

7. Regular flower ...,7ElActinomorphic flower ...,ll1tJfl"flEln'YnJn17L 7tJ"7::LUtJUIIJJEl" 
t I ff' ... .• . A Q; .... .. 

1""lflHlll1-\lft'll~~ll LL~::llft'llll1fl7LLUU radial symmetry L"lf'l.ln...,~1U ll::~ ~n, 1-\1 U1\l1.J7 
'I 'I -; -; I 

. 4 .. ....~... .. ... 

8.· Irregular flower ...,,El Zygomorphic flower ...,ll1tJ.fl"flEJn'Yllln17L 7tJ"7::LUtJU~~" 

1-\l,f'U 1~llijft'lllJ1fl7LLUU bilateral symmetry L'licu ~an~Lfl ~ann~1ul3! . 
.. "' 4 ...~.... t •'I "' ... ... 

9. Monoecious plant ...,ll1tJfl"fl\l~"lf'Ylll~Elnfl7U'Yl-\lft'£HL~flElij L'l.lfl'ULtltJ1n\l 
, A il .4tl ..1 I I i1 Q; il 

1 o. Dioec10us plant . ...,lJ1llfl"fl'"~"lf'Yl~EJnLL£JnL~fl'EltJfl1"fl'Un'U fl'U~::L~fl ,. 
.. VI "'""""' Q; VI I •'I ... ... I .:. 

11. Hypogynous flower 'V\ll1tJfl-\lflEJn Lll'Ylll7-\l L-nElij L'U7::~UL'V\\lElft'1\.LEl\l ') -na-\I~Eln 

... .... !"'I I • 

';J-\JlJft'111~Lu'U superior ovary L"lf\l ll::L-nEl 
. ... VI ... ...~ ...... \1 I •'I Q; ... ... I "" 

12. Perigynous flower 'V\lJ1tJfl"flenLli'Ylll7" L~Elij,L'I.l7::~ULfltJ1nUft'1\lEl\l ') ~El-\I~Eln 

L 'lieu n'V\ ~1u 
'I 
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I I 

7 .3.2 1i~'Ultll'i'UfHff ~ij~1~ l'UtlltU1~tl'i~'J1 • 
A ..~ ........ -., ~ A t ~ .... -.. fit A _..... ..,. \1 1 ... 

f-jlllJ'Y\1111911'\.4 1 n1 'l'\.4EltJ111 n~ 'l El"11'\.4fl1'i\1:11 ~ flM m:L U'\.4 W"J1Lijj ~~LfltJ1nULL~: ~1111fl1111 

ft1ll11tlLUfl11W~Lfl11:~LLft'~ 'i\I:L~11ii11flll41fl1'lLL~:iifl1111LU~tJU~LtJ~~'Yl1~.;1U£)~fltJ1:nau 
lrw 'l ULI)j~~ wfa11nu~u,:!in11tJiu"1'l ~a-11111 tta1t1im~1 u~~ii~1ut1tJ'~ -;JU 'lu~~fliifl1111 

, tJ -., tJ ,ll A '1 ~ 1 ~ ~ \1 ~ !"'I 1 .... A .... tJ""' tJ !"'I A .I 
ft'11111tl 11J 1~LUElLtJEl ~~'Yl'\.4fltlfl111JLL~~ILL~~ bflLu'\.4EltJ1~fl ';)~1Jfl11L ~tJULL a~LuU~~'Yl 

" ... o ~ ,I A A t ~ 11 ~ o ~ .I '!"'I A t , I A 
1Ja1fl'\.4ft~~'\.41J1L 1EltJ ') LLa:WIIJJ"11Ufl1 ') L~WlU';):'Yl1~'\.41'YlLu'\.41J11W1J'l~~El~'Vi"11"11Uft'~fl£lL\Ul~ 

'U " " 'U 

-.. .... ' -.. I ..,...;. .... !"'I A t 'I Allr, ... t ~ 
UflWf]flMfl1ft'fi1L"11£lflU11 LLEl~'i\lft't~tJ1 Lu'\.41J'l1W~lM~El~W"11"11U\l~ b'\.4u'i\1~1JU'Yl~U 

1 .,. • -.. t .... ... dvt ~ .J ~ 1 .I ..,. ..,.... ... !"'I 
fltJll a1flUenU1JEl~11fliU1 n11fi111'Yl Lfl n ~11111 LL~1 fltJ'YlLLEJ a'i\11111911'\.41 n11 na1tJLuU 

~ t tJ""' tJ 1 ~ f"l . t bryophyte LLS1 bryophyte UUL atJULL ~~ fl'l~ft'11~'i\IUna1tJLuUW1n Psilopsida 'i\11fl'\.4'\.4 

.... tJ""' tJ \'ltJ !"I A .. ... I :"1 A ..~.... I • .... .. 

Psilopsida ';l~L atJULL a~ b LuUYnn fern ljj..JL"11Elfl'\.411Lu'\.41J'l1W~l~'lltl~W"11'Ylli'Y\Ela1LaU~el'\.4- ') 

~A A 

';)Ufl1:'Yl~tl~W"l1fltlfl • 

11fllu1n1'l'Yl1~n11«uvrui~uniin1'lLtJ~tJuLLtJa~'Yl1~~1u Lfl1 ~a-71~'11El~~ljja~«u~uf 
'I . 'I 

LLa:B1tJ1:«uvruf fla£lfl-;Jui ~~LtJu~an1 'l~«ll~ufL 1iu LtJ~tJ'\.4';11 nn11'li~1Luuial u 
'I ' ' 

n1,.~«llvrulfea~wu'luw1nLL£la~ 111Luun11'lin1:LL«all \La:i~ii:S1fl~u 'J 'lu~"11-fu«~ 
" 'U 

U£lfl';J1 n~u 'l '\.4.;1'\.4 Lfl1 ~ft'71~ nii11~U1 fl11~L ~llfl11llsiui'£lUll1 nfl~~Ufl1lJR1iU 
L-Du fl11ij1:1JU11 nLUU£llU1: L iflfl~ 1L~~:L n~elLL 71f1fiL an1tiR1tlU lflelU1~iJtJ,-:i'Yli111W 

'U " 'U . 
.,. 10.,. Ao ~..1 1 1 ..,. ~ ....... 

·' ll'l:UU'Yltla1~t'lU~LW£l'Yl1~'\.41'Yl'll'\.4tl1tJft'11fl1~ ') llfl11a'11~ft'11LLa:11ffl11fl11J~llfl11~tlJ 

... r ~ A .... x ..4 -' ~ • " ~· ~ .... · 
Lft'tJ'\.41£l£lfl';J1flfi'\.4W"11 li1:1JUL UElLtJEl'YlR 11~fl1111LL'ti~LL 1 ~ ~ ~a1fiU flt'ltlfl';l'\.4111:1JU011 

• <~; .. I ...... -., I I -., I ~ ,x.,.. 0 'l ~A """ 

ft1JW'\.41fLL1J1J"l11~"111flft't'lU1:~11~"111~ gametophyte fl1J"111~ sporophyte fl1UL'V\fiU';J~'Yl1 'V\W"l1'Yl 
. ~ . . . " 

ij11.,u1 n11lJ1 nLL~1~~ii:S1fl1 Elflt~cll~ 
'U 

7.4 an'l!laa~ l~U.IG~l,.U'Ufl~tllat1\l'n1avrf (A brief Survey. of Animal Kingdom) 

..: .... ...... """ <~; l'l -., -., .. t <~; .... - I tJ A. 
R~ll"111fi'Yl'i\lfl£ltJ U£l1m1'i\lfl'lft'fi1\.LU 11fl11fl{U,ft'111Jfl£lll 3 1:n11 flfl 

'U 'I 'U 

!"I ..: .... ...... ""'"' I .... ,. ~I I 'I .. . 
1. LuUft' ~11"111fi'Yl bll1lft'11flt'ltl b 1Yit'l (Chlorop~yll) £l~111tJ b ULI)jafl 

.... ·""' .. VI A .. """"' ~ ,. . -.. ~ 'l ~ .K 2. 11fl1111R11111tl'Yl'i\I:Lflatl'" b'V\1V\1ElLflt'ltJU'Yl bfl ~fltJfl11~flfl1'llel~Lft'U tJflt'l11JL'\.4El 

3. 71~n1tJ~;a~1iTLh:nau~1fJLI)jfl~~a1tJLttra~ 

fl111flmft'll~~rh~'Afl lid rl1 \~ ~iJ:S1fl~ijL'D'a~LfltJ1LLa:lliiJR11flt'lelL 1~a ~~lli 
'I . 

'iflL-n'1a~'lua1m1'in1ifl1 LLa:~n:S11'YltJ1U';l~uuifl'l~"ii:S1flt11:Ln'nd't-nu Kingdom 
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• 1 ..: ..la~a~A ..I .... WI"" i) Jf..· rt ..,. '1...,.. 1 A 1 

Prottsta H1\Uf.:J'Yl3J"ll'1Cii'Yl';l~ L 1L 'U~1n.,.fJ1~'UD1';lL 7tJO LflDODtJ1\I\J\'U"11 Metazoa (Gr. meta 

::;: after, Zoon ::;: animal) 

1!o~11'YltJ1U-;J-;JUW.LU.:J~~ii~iCIILUD1tu1'fo7i911DDOLU'Ul'\lJ1fl\J\llfh" 'J ii" 27 l~ill 
~ . ~ 

(Phylum) L ~ilJ l~ii~1u1u "D'itfl1JD.JHCil1'~1 n \lR:iifl113JL ~tJ1,ja"iltvTufnuiJ~~UlJ1 o riffl 
WI •• 1 .... t i) .. 'l . .... ~ .. .x;,. I .., •• 1 .... I .., •• 1 .... .. 
L n~l.IUUL U Major phylum '1h'JL '"D1tl41';101HCii1U3JD~ 9 L nEUJ~1'U L nftlJel'U ') 'Uel0~1n 

tal "" ...... 1 -:vi'"" ""A""WI""i) 'I ~ I t.J 
UU 3Jfl113JH3J~UllCIID3J11~tJ L3J~3J10'UO ';1-:J';)fl L1L U Minor phylum L'U1J'Yl'U';I:Oft11Wl L~Yn:: 

HC111ti7:L1l'Yl Major phylum .J.:~ 9 L ~il.IL'Yh~Yflfl . 

PHYLUM 1 PORIFERA (L. porus == pore; ferre ::;: to bear) 

1 iC~~it u 1 ~ illdL !u o11 ~D.:~J1 (sponl,e) Liluitt1~L nDUCilftDfl-i1t~lin,::uflL n1::~flaijnu 
~ ~u.:~J1ti1U3J1fi£J1fltJe:J~LuJ1bfl3J iiL~tJ-31J1~~fiL'Yh,fu~D1fltJD~L'U,!1~fl a1ti'11Ja"~a",l1 
,:LiJcu ,.~,. '"~ .:~"liu.:~L 'VI ~1d';l:LtJfl~~~flL .n'1w-D~"nR1-:~~,.r1 'Yl1".1,uuu,a"~1t11,::LtJu1fa" 

~ ~ ~ 

L 'VIrub1uo11 osculum ~1'VIU1~Lth~'Yl1-:JiuJ1fl8n ~a.:~J1\J\1D1\J\1.71fltJ017flflJ1L-n'1'Yl1-:J1Ja" 
~ ~ 

~1'U~1.:1~1i1LL~101fl.:!Lfl1D'Wl1fl"1Jfl.:JD1'VI17tB.:Jth.(DtJL\.L,i1,f'U ltJlitJ1:: 1u~~ ff1'U010el1\J\11 
~ 'tJ 

..1 d .... 

'YlL 'VI~fl';)! t1 01J1Jfl fl O'Yl1.:1 osculum 
~~ 

.... 0 .... :- "" t .. .... .... t t ., . .. .. 
NU-:1~1Cii1"1Jfl.:l~fl.:Jt.t1tJ1:nulJ~1tJ"ll''W.'JJftflL 7tJ.:JOUWD.:J~ "ll''U'UEJOLU\4LLt11JL'JJftft1Jel"LtJfl~ 

LL1J1Jlf113J~1 ti1t.tNU.:Jc#u1uLiJ'U,fUL'JJ~~~.:JiiJt.J11-:JfiLfl~LLfln~1-:JDElOltJ-;J~OL'JJft~1Jel"Wfl1~u ') 
~a L'lf~Gl uc#udii,-tJt1ut.t~1-:Jn~3Jflflt.tlJ'UiiL~N'UL~El7tJn71tJDrl~a3J.7DULLR (flagellum) ~.:~iia~ 

~ ~ ~ ~ 
"" §'..lal tl I ..t al t d 

1 L~U L'lf~~'Yll.IJ 11-:ILLlJlJ'W. 7tJn11 Ch_oanocyte (Gr. Choane ::;: funnel; cyte ::;: cell) 'VI1fl flagellate 
0 "" ..1 .... A al §' . ..ltJ .... :' I A tl _, A 

collar cell 'Yl1'VIU 1'Yl';l1J-;J ~'" 'Yl'ltJ LL~:fl.'Ufl1fl1Jfl.:Jfl1'VI1 'l'Yl 'U3J1 nuu 1 1!l'\11-:JN1fl1'U'Uel n OUN1 
~ ~ 

"" 'I !"'I t "" 'I ... t "" ..t • 'I t "" ..t ..,. r..l ..4 ..lv! "' "" ,.. 
~1ULUbuU"ll'U1ULH 6) L 1tJn"ll''"1UU11 mesogloea mtJ LU"ll''U1UU-;J:3JL'11ft~'YlLflft£l'U'Yl L~flft1tJ£l::lJ1J1 
... t d A ..1 .I ~ WltJ ~ t.J..I 

L 7tJn11 amoebocyte \J\'lfl mesenchyme bfl~flt.t'Yln7:-;J1tJ£ltJ'Yl1 L mesenchyme 'Uft'12J17t1L fttJ1-L 
~ 

,-tJ1tJ.Yhwu1~Ltlt.tL'lr~~"ll'U~ Lflril~ u1-:~"ll'U~-;J:'Yl1'VIU1~Hi'rt.:~ 1fl'l.:J11.:~L~o 'J ihtn~m:fl~1u· · 
~ 

~ tJ .... I l .... ...J :' 1 tl tX /t:i I A 
"1J11n'VIU13JL~n 6) Hfl.~ 1:H1Un'Ue:JtJ1l1tJ UCII1"1J£l.:Jn£l.:JU1 fl'l.:JR11.:11-LL 7£1011 spicule IJJ'-:1';1: . ~ .. 
ij,-tJ11-:JL~'V1~1tJLL1J1JbL~1LL~"ll'U~1Jfl.:J~fl;JU1 u.:Jfltl7:nflU1JD.:J spicule tJ7::nau~1tJW11~1~10 
~ . 

A tJ AA ltJ al ..1 ttil "" .... §' 0 t1 .I "" 
'V\U cuU '11~01 LL~: 1'YlULL1J1J'YlLL"lJ"fl~1tJL"lJ1HCil1 t.tfln-;)10 amoebocytet';)!'Yl1\J\'U1'YlR71" spicule 

"" .... 0 "" ..1 ..1 .... 0 al WltJ .... t t 0 "" .I A , C" al "" 
LL~1tJ.:J'Yl1'VI'U1'Ylb ntJ1 nu n1 1~1L~tJ.:Jfl1'V111 L tJ.:JR1U~,1-:J 6)- LL~::'Yl1'VIU1'Y1~~CiiL'.D'~~L ~fl£) Ofl1tJ 

m1ff1J~t.tlfiL1J1Jfl1fltJb~fl 1~tJn11NH3J1!'VI11~L'11~~L~fl~ (sperm) rllJL,j m7NftlJLTlfl~ 
~ ~ ' 

1l1tJhni£J.:J1l1tJL"~1i1 i1eJflt.tiiimtm:L11u flagellate cell fl£l03J1\i1l1tJ\4anl~fltJ~11U1Jfi1 
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ORGANIZATION 0'1f PORIFERA (SPONGES) 

h 

0 

n11RtJ~'"lfLLtJU,lfEl1fltJL~fl lfltJ1~a-i\~ti1'"~'" ') -11El"'l1"n1UL~11Lq;11~'"111 n11 . , 
a-i'1"ff1'"11El"'l1"fi1liLLtltld Liun11 regeneration fi1111R11117t1Ri'1"L~711ti_1'"<ri1" 6j ~'" 1~LEl"d 

""' I L 7Un1.1 power of regeneration 
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~nl!-nL:L~'U11Eh1ifljl cu l'Wi:a.J'ttfiEJ ~na1-3R1l1-.a::~iJu-.dEJ-3na1-3 'YiTvnt1~~EJtJEJ1'V\17 
iEJ -3L tJ ~, EJ-3~1f11ij~~'Yl1-3LiltJ1 ~-3'Yi1'V\U 1~J"L U'U'Yl1-3L i1,EJ-3EJ1'V\1,. LLa:'Yl1-3EJ EJ nan EJ-31JEJ-3LftotJ 

'U 

· LLa:n1nEJ1'V\17 / 
"" o .... • g,. .r ... ~ ... a::g,. ~ 1 ... "" ~ 

t:-J'U-31JEJ-3~1fi1U 7: fiEJ'U~1tJL 'UEJLtJEJt1'El-31f'U LLR::111J'U 1'" mesogloea fl'UL 1f'UL~tJ1 nu'rJEJ-3'U1 
"" ... ..~ ... o "" tl g,. .r ... ... ~ I ..r ... I ' 

t1'fi1'YUJa1fl1 7:nEJ'lJ~1tJL 'UEJLtJEJL ~tJ-3t1'EI-31f'UL 1f'U'U L 7tJfi11~1n -diploblastica 
A . "" I~'J ~A ~ f:t ., I I \1 

Coelenterate 'V\7EI cnidarian El1fltJEJ~'Yl-3 L'U'U1';l~LLa:'U1Lflll fi.1EltJ1-3 L1f'U LU~71 (Hydra) 

n:~1'U (jellyfish) LLa:tl:nT1-3 (~oral) 

. lu~71LU'Uifi1~EJ1fltJ 1 u ~1~~ irnEJ~1 u~1ti" lw «1ll17tl3JEJ-3L~u l.i.i1tJfl1tl7 nfi 
'U 

"" g,. 'J I "" .f"l .r .4' ..1 "" \1 g,. I 'J .4 \1 .4 .I 
t:-J'U-3~1\.L L 'U 7El'U1JEI-3fia1-3fi1Lu'UL 'UEILtJEJ'Yl'V\~fl1 L~ 111tJ L 'U017LflaEl'U L 'V\1~La:LflaEl'U 'Yl11El-3 

lu~11 ~ nl!-m: anEJ-3 l u~71LtJu'YlEJu 'Yl7" n7:uEJ nfiEJuuuija1u1:LiJ'I.4Lau nal!L~n L 1un 
... .,. • • 1 !"'J -o o g,. ..1 "" ~ ..1... "" 

tentacle ':11-33.1 nematocyst 713JEI~Lu'U';l1'U1'Ull10 'YI1'V\'1.41'Yl';l'UEl1'V\17 '1.4El0';)1fi'U'U'Ylt:-J1fi111El-3 

lu~715-3ij'711u 1tri'1Jfl11ll~n Yh 1 ~«1ll17tlLfl~El¥ l 'V\1flau 1~nui-3L 'i1fi1" '1 lti'iiuti:71~L ;, 
.f"J ,.1 ""' I'J \ ... I ... ~ I A" A 

n:~l'I-4Lu'U Coelenterate 'YlEI1fltJEl~ L'U'YltLa ll11'1.41~fl1-3 ') fi'Ufi-3LLflLftfill1fi';l'l.4tl-3 

11'1.41~ L'V\qlll1fi 'U1-311U~~iiYil!-11tJel'Ufl71tJ L~71:i4~';)1fi nematocyst R13J17Civl1 L~ifl1l'V\qj ') 
~nn~1Yi~£iEl1fi17111 'V\ll~«flLLR:';lll~1fl1tJ 'V\1EJLn~El1fi17LU'1.4~Ufi'ULiut.hflll1fi 

'U 

tl:nTi"-3Lilcuitrl'~iian'I.41~L~nll1n EJ1fltJEJ~L 'U'Yl:La irnEJ~713JO'ULiJun~ll (Colony) 

l~uth-3';):: ai'1-3w1 ,-ti,-:Ln'Yl~u~uL n1: 71llfi~ n~L tJu na'Uu ;j-3iian~ntt::f1au i1-3ft'1tJ~1ll 
'J A ..1 ... ..: g,. I tl · ... ..r ,t . I I 1 . iJ 
L 'U'U7L 1N 'YlliR -3LL 1~REl3JL 'V\li1:Rll 'V\3J1JEl-3 :: fi17 -3U';J:1J'U 713JEitJEltJ1-3'V\'U1U'ij'U1'U£l1';)fift1tJL 'U 

'U 'U 

I tl ... ..,g,. 
'V\l!Ln1:: ::n17-3 L~ 

'U 

LL,j'11 cnidarian ';1:: l3Jiifl nLflTYn -3 n1 7fl1 LLfl n\l' u11iifl1111 cf1fl'" L 'U 'Yl1-3i11'YltJ1 
'I' ..., 

!"'I ..,. .- ..I... "" - "" 'I r U ..t .4 1:: ..,. U .I 
L~71::Lu'Ut1'fl1VnOLL70'Ylllfl1111011'V\'U1 L'I-4017713JL':D'aaL 'UL'UEILtJEI 1W0110'U\W-3L 'U~10Yl 

ii power of regeneration ll10';l'U\i1R'Ul1fl0~1fl""fl11 

PHYLUM 3 PLATYHELMINTHES (Or. platys = flat; helminthos = worm) iflil 'U 
.., .... ... .: !"'I ..1... ... tJ "" ,k A .. t . • ......... 
L nftli'ULu'U~10LL 70'Yl~1fl1 7::0El'Ufl1-tJL'UEJLtJEJtl-3 3 1J'U (triploblastica) R1fl1lJROt!tnlt::LL1J'U, 
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t; A %_ A ... .,_ !'! \1.,.1 .,_ ~ I , . ""' r ~ 1\1 •• 1 .,_ ~ !"l t; "'tl ... o . I 

tJ11 fl~1tJ71JUU ';l.:IL 7tJ n«911 ~ U L n~3JU 11 Tape worm «91191.:1U91 L n~3J\4LuU91U b 3J911LL'V\\4.:11Jfl.:l 

~1fi'1 ~u\iua\unn~u n17oW';l17n4'l.i1LL'V\\i~-nD.:I~1tl1,fuf.:~Ln91l~';l1nn17Lfl~Elu~ n~11flDL'U 

0 ' ' ' *fl1U't11H-utlunuua:::tn.n.nfl1-u8~1l~flUJ (Portion of boqy form and Symmetry) 

o i I I 

~1U~'U~'\Itl~~1'U'\Itl~11~ft1V (Por~ion of body form) 

- . _J . I J .1\ ,~ 1 I I .1\ i "" J.,:! ... ..,...,. 
anterior (L. ante = before) n1'U'\Itl~1Hf11Vttf~\l:::tfl~tl'U uftti'Un'1'Utl'U '1 'UJlffl1Hl1t'f~lJ1f1~ 

t 'JI ,_ 1 01 J I, I _x, tl I d . 4 . ~ I 
'U'U~tl~ft11 u t11V1:::l'ltl~ 'Ut'f1'U'U t'\Uft ff':il!J~ l11tl ulft 

posterior (L. Poste = follow) ·1i'J'U~1.U'\1~~1h~nlV~~tiV~1'U~Hnwu'llJn'U anterior tllV1:::~ntliud1u 
I ~ · V .x, 'JI I A 01 

'U ~HLfl l1Hl11tll11nl1'Wf1 

dorsal (L. dorsum = back) tl'Juthu'l.ltl~clHfllV~~tl~~l~"'l'U'U'U ~'1t1"'l'Ul1a~ i:l'Uti'Ut'\l~llffl'lH~fln'U 

'JI 'JI o 01 ~ i'!' ""' I _I 01 01 o 01 

dorsoventral fllU'\11~'\It1~~1~1 llJ'UU'W;lUU1Wfl"~{)1:::l111~ dorsal ftU ventral fllfl~fl'\16~~1~1 (types 

of se~tion) 

longitudinal section fllfl,)'flflllJUfl'Ufl11lilV11'\IfHlhi1 

~ ..~ ... n· ... I 
midsagittal plane LlJ'U longitudinal sectioa l'lfllJlJfltl~ 'WU'W1 dorsoventral un:::~fltn'WLtfl'Wfl11lJV11 

'\ltl~lh,)1 
~ ....... I, OI.K ,.!It 01° 

frontal plane llJ'U longitudinal section l'lfllillJtlfl~ 'UU'U1'\I'WlUfl'UViU (midsagittal) l1'ltl~~'illflft'UU'W1 
Q.l I o . ..,_ 

(horizontal) Hl'\:::~flN1U1Lf1Ufl1llJV11'\ItHt'l1~1 
~I J . ..,. ~ . 01 il · 01 ..,. o 01 

tangential section LuU longitudinal sectioa l1UU1fllJlJfl~~'illflfl'ULt'fU1fflJ"'1f1Uf1Ufl~H'\It1~~1~1 
A . '~ 01Jt 01• o 01 

transverse section '\-tjtl cross section LlJUfl1fl~flVI,Vt~UlflfttJUf),Ufl11lJV11'Utl~r.1'111 
I .!1 'J/ .,. . I . I. ,01 01 I '4 

t'flJlJ1'111'\Itl~'il~f11V (symmetry) fltlfl1llJf1~1VflfH'\Itl~t'f1'U'\Itl~n~nlVl1~~"'1fl'11'11Nl'WUfl'Wfl11lJV11 l11tl 

· ffuO'n~N'lln~n,~1ucr1 uvnnnmi'Ju 
" A cv I ..: ..,.......,. J , tl cv , , cf I J 01 , 1 ... ,-. 

asymmetry fltl~f11:1tu:::1HfllV'\Itl~n'~lJ'lf~ttf~UlJ"':::VIfl- 'W':i:::'Wl'U (plane) ~lft~llJ t'f1Ul1~'11 lJlJ tlftln' 
I 01 .!1 'JI .,. 01 . I cv . ~- d 

ll'l-1fl'Wl11tlfi~1Vfl~~f1ULlW L'lf'UlJ'U~.J':i~ tl:::lJUl 

spherical symmetry ~ntinww:'lltl~-~l~f1181~~,1l··hrt~:::~f11'U1:::'UltJifltT1'W~it'ltltlf)lJ1,:::iltin~tu:::fl.alv 
.,. .... _I I 1 l .,.. cf tf, 

fl~-3fl'Ul'Jf1U'l':::f111 L1f'W · fl tU~'lltl~1tl~1tlflttf (Volvox) 
A cv' 'I J .1\'01 • i ,II , I J.., 

radial symmetry fltll'\fl1!1W~tUtl-3'll~f11VUlf~llJ6~'11~1lJU'U11ongitudinal lJ111:::'Wl'U '11 t'f1Ul'l~fltltl0 

.:!01 'JI ·.,. 01 I . ' A cv · I J cv 

lJl "'::: lJ l'\ fllHU::: fl ~1 V fl l'\ ~t1'W 'l'lf'U f)::: rqu Lt'~-3'fl11 bilateral symmetry fl6l'\ f1l!J,tu::: '\1 tl ~ 'll ~ fll UttS ~ t'fllJl 1 tlVIfl 

, 'JI I ... , 'JI .,. .., I ~I , , ... ·. ... I . t I tf . 01 tt..l ... 
l1'il~f11VlJ tlfllt'ffll'\1Vfl~~f1U'!ftu'l:::f111 Vt~V4V.-3'l:::'Ul'Ul~W1l'n1U'U L'lf'U lJ\.!'tW UlJ~H t'f'111l'llJf11:::t}ft 

ff'Ultft-1 tr1u~u 
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nTHfl~en.~~Ll.Jlunfl'Yl1'11L~l'nfl'Yl1'11Vl~fl~13J ~'JUVlU1'V\ 1eniTU~'J (frontal ,_, i ~ proximal 

l'I1£J anterior) -;J:LUrlfJURTU~U 6) R1U,fh1R1i'l~1U~eJV@l1'11,j13.lrlUR'JU~'J t1un:h ff'JU'¥11tJ 
'U ' 

A 

posterior 'VI 'l £J distal 

~1n flat worm l'I1Ell'IU£JUi'lLLUUtt ii«ll3J1@11bbUU bilateral '!Zni@l1i'YltJ1L~~1bLUn 
iflfl~illda£Jnd:Ju 3 class class LL 1n iin11~11 '11~i@l£JV£JV1'11a«'l: R'JUEJn 2 class ttu d:Ju 

'U -

~tl1~~£Jr.Jl u 11'11n1tr1W'I1W@l1 L~LLn ~triilu1irtt~::~tJ1~i'l~~ ~tl1~L 'V\~1ULtlwuru'V\TYl1'11 
'U u 

~ ...1'"" • .. r !"'r 1 

£JU13JtJ'YlLn~unu'l:~1n'l'Yl1'11~UU'YlLuU£Jtl1'11~1n 

~tr1~L'V\~1diin17tJi'ui'lL~£Jn17EU.h£JfiL~m.h'I1L'V\ll1::~:u t,fu ~n~n,:~~17Lfl~au~:u 'U . l 

LL~:ii~,,.~<il£Jfi1u'l'Ylf"1Ja'I1J,r.Jau lu~1 tff' u£Jn-;J1ntTurT'11iiL ~flv-rta:unu~£J'I1t ~flll1tJ 1 u~'ll,~tJl 
I fU , ' I 

fl'l1n11UUnT~"1Jtl1tl~UtfiJ'11LU'U L tJL~eJci1~'l'JfiL 11 1~tJfi1l1tll U~1i'JU<iJ ~:tJ~£1-l~:: ~ 1:: Uti 
'I 

~1J~Utf£Jr.J1'11fl1Utl1ULL~:~i'1'11L,J~u3.11Lih.t~1U'JU:U1n , 
o a 1 

PHYLUM 4 NEMATODA (Gr. nematos =thread) U1-l!il111L7tln'l1 Nemathelminthes-

~ !"' "cui ~ J' a 1 .:.. " I ~ .::1 ~ ...1 0 .::lA I ""' 

ft'fl'J L'U L '"~3JUL.7tln fltl'Yl'J Lth1'V\UeJU<il1nt=:~u (Round worm) :U'Yl-l~l fl'Yl~1 1 \l"lJl!ileJtl'1.JfJ ~1~ 

LL~:LUU~tr1iLUtlfiLUtlUi'l1ii~1<il~U~'11rf'l1U~:i<ll1 ~i'~nnu~ ~E) ~tlllfL~b~eJ'ij (A s·car:; 
'U 

lumbricoides; ~ '11LU'U~t11~~L n1:£Jr.lL UR1Li"1JEJ'I1fl'UU~::'VI3J 
'U 'U 
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'WUE1Ufl1 nLUJU1JLth.urfl1ifL ~11£ifi113JSJ!'Ui'Elu L UL ~ El~El~flth: fiEl1J«iiEl~~1i1- 1fltJ~ 
in~m:11EJ~a1i1LUULLuu'YlEJ~«111i'Elu~u.EJci. 'YiEJ-iulu~EJ,.:uun1~L;)uEJ1~1,.~1u'YlEJ-iuuEJn 

\1 

flEl~U~~1i1 t11tJL~~tt~~vl1L~Ln,fl1iil~~u,.:·~11~vlElJ~«El~,f-utt~uLiun11 1iEJ~11~Lu~ifl1 
'I 

· (coelom) 111tJLU1iEJ~11~lua1i1~';J:iiEJ1tJ1:~iEl11El~L~~1'U,.,.~El~ WUEJUfl1n~11LUWrnn~ 
... I I l 0 ""' !'I · I I ~ I .... . . t ..r }t A ..,l .... 1 1 t 
li"JJ£1~11~ U~1fl1Lu'ULL 'U'U"Jf£1~11~ UJ1.L Yl (pseudocoelom) 'n~UL 'Yi,.1:L UElLtiElYl'U~El11'7JEl~11~U U 

/ 'I . 

.... , I Jt A A .... Jt • t ' 
11 '7JL UElLtJEl'lf~L fifl';)1fiL UElLtJEl'7JUfi~1~ (mesoderm) 

91'1EJci1~11El~ifl1lu 1~illtt1.1LLrl ~UEJU LU~1Rll (Angsullu/a aceti) YitJ1ii1ifl (Gna-
A1 . .... .... A ..... .... . 

thostoma spinigerum) YitJ11i' ,.fiL'Yl1'7J1~ (Wuchereria bancrojti) YitJ11i'L«Ufl1tJ (Enterobius 
. . 

vermicularis) V..tJ1iU1fi11El (Ancylostoma duodena/e) YitJ1iLLW3!1 (Trichuris trichiura) LL~:v..r.ni, 

L~El'Yl1f11 uii« (Trichinella spiralis) I 

""' !'I Vl.,.l ""' ..r ... 1 ~ 'VIti I PHYLUM 5 MOLLUSCA (L. molluscus = soft) «fl1 Ll-L Ln~liUL,.tJn fltJYl1 L 11 
~ .... I :. I ... !"'I ..... .. A .... 0 ..... I ...: tl .... t . Jt ..I 

Mollusk LflLL fiV..1fi~EltJLL~: u~TV\11 n LuU«fl1'11 ~J:..I1 ~1fl1ElElUU1JLL~: nfl~11fl1tJ"JJUL UElYl 
. . 'I 

... I A 0 .... .I.... tl I ~ ..... ..1 .... ..r!"'l .... tJ A 
L 1t1n11 mantle 'lf~';J:'Yl1~U1'Ylft11~«11111 nfl~ll,.1~n1tJ n «11Yl«,.1~ULuUV..1n~u u~,.El 

'I \1 

I .I ... I tlA I "" ~ I .... tlA .... o ""' ...,. !'I "'.,,1 ""' ..r A 

ft1'UYIL 1tJfi11 L ~Elfi~EltJ LLfl1J1"'7JUfln L1J1«,.1~L ~Elfi~ll~1fl1 ftfl1 L U L n~liUfl11liL ';J,.ty 

~~u1'lun1,.«11~EJ1tJ1:911~ ') .111n111tJ L1iu EJ1tJ1:UEJtJEl1~1,. EJ1tJ1:~11uL1tJu1!EJ~ 1~~" 
'I 

... ... I ... ""' ' ....... 

El1tJ1:1!un1tJLL~:El1tJ1:1'Ufl1111,.«n 
\1 

1 v4illduu1~11LUU 1 ~i11L ~qjv-.1 n~rt~ . tl,.: nEJ'U~1tJ~EJUe.l1L~tJ1 ~EltJ«EJ~e-11 ~Elt1Yl1n 
tl 

A tl A ... f' ~~ .... ..... "" .. ..~ ... I .. A' ... ~ .... I !"'1 . ....~... 0 ... 

~1~11n LL~: ~1~1JntJn~ L'l-4fl1Ufl11ll«li~U1i'Yl11flEl11'1~tJ nU'U Lfl11LuU'Yi1fiYlllfl11ll«1fl~ 
I . .... !'I I t ..1 0 !"'I I ..J 0 , ..,!"'I fl' A • A 

flElLfl1~ }fi';JLuUEltJ1~111 n 'Yl~'Yl'U 1111LuUEl1~1 ,.LL~:«1U Yl'U 1111 L '7JL uUEl11l,.tU ~ ,.ElLfl,. El~11El 

Lfi~El~Li'Yl1~fi11fl1~U ') 
PHYLUM 6 ANNELIDA (L. anellus = ring) Liunnu1fltJvt11tl11 Annelid ~iEl Y\l-LEl'U 

tl
.... t.r ... 0... .... A I ... flit"' .... I 

~El~ (segmented worm) Yl~'UL'Yi,.1:~n't;otU:11El~~1fl1fl~1tJ1~LL~1UflflflElfiUL~U Lt1Eltl1~ 

iflL';JU LUU'Yi1n~ii~~u1n11"1JEJ~El1tJ1:ll1n~~ ~6l191'1';J:iiL~~tJL~n ') ~ElnEJEJnli1L itJn11 
~a· .- ..1"1 1.,..., t ... .,. ...,. .... · · 1'1 

Seta seta '\.UUU~tJ1\Ifil (appendage) Yl Lllll"lJEl UElfi';)1fiUU tJ~lln11tl,.'J.Jfl1';JUn,.:';J1tJEltl L u 
\1 

IJijtl,.:LYlflth~ ') .,~~~'ltJLL'U'U flEJ1J1~"!ftlfle~ul-4.un 'U1~'7JUflEJ~1.uJ1~fl LL~:u1~'7JUflEJ~lu ., 
0 fit 

U1Lflll 

1 ~ "'tl .... ""' f' .r~ i• . . 0 -.. .. 1 fl' .'t' .... "' .... A A d ... 
fltJYl1 L LL~1«fl1'Yi1nu UJ1Jfl11llft1fltyfl£lll~1!ft.J3J)n~n 

1 
tJnL 1u L«LfiEJUflU'll'~ll 

tl1: 1tJ'7f'"fiEJn1,. nin,.,.11LUUElth~ll'1 n 
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: SCAPHOPOD~ 

CEPHALOPODA 
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i1EJ~1'1-nEJ'Ifffl'll \4' 'Y'!trlld,.iLLrJ 1tiLftl\4~\4 (Pheritema sp. 'V'1EJ Lumbricus sp.) LWLV4;tJ~ 
'V\1EJi1W'Ifi11\4fl (Nereis virens) Ua'l (Hirudo sp.) 'Yl1fiflflL;Elfl (Haemadips~ interrupta) 

'U 

PHYLUM 7 ARTHROPODA (Gr. arthron =joint; podos:::: foot) RflfLl4l~RlJllL;un 
,. .:.. VI .. I I !"I ""'""' 0 ""' .. I I .;. I .. I 
~fltJ'Yl1 ~u11 Arthropod LuWW1fi'YllJ';11\41\4ll1n'Yl«fl u1:ll1tu.111Jn11 900,000 ,-\.\fl lJ1nn11 

'I 

ic;r)~'l-b'Yln 1 Will11lln\4 1 \4~1\4 1l4J'I'V\llfl-nEJ'Iifl1l '"1 'Wi11d LU\4V41nLLllft'ILfttJtl1:li1N 'I . 

.... ca.o I'J Jl ..1 - .. I I ca.o I ... ""tl ... .. ~ 
800~000 'n\4fl E11fH..IEJ~ ~\4'Wl4'Yl'tlfiftfl1Yi LLR:UJ u11'1ftn~tu.:LLflnfl1'1fi\4EJEJn ~ ft'fl1~1n\4 

ih:u1"tirl'"EJEJn';11ni1Ltl'"fl 'J ,-:u1"tlLL<ilR:d'l4ijin~m:Ltll41Yau~~fiflfien'" lfl1"11"11o" 
'U 

11'1muij~n~m:Lth.u.U~EJnL'V\WJ1LLR:flal4ih'ILL-I'I V:EJ~liEJtlmtJl4EJni1 'exoikeletori) Lfl1-3Tl~rn.u.,, . , 'U ~ 

D\4 'Yl 1uu,. :Lfl'Yl ,fl~\4 (chitin) . 11'1 fl1tJij n11LL U'lff1\4 ~EJ~-nEJ'I£J1tJ1:iflL .'"n"~'" 
'U 

l4EJn';11n~'"EJ1u1:L~u1nun11iuLL«'~"'1EJiun1"WU1:nEJu.i1tJ'V\U1tJ~EJu ') ll111llrl'-'L;uni1 

compound eye 1WillttLLU'IEJEJnLU\4'V\ft1tJ dass L-rl\4 

Class Crustacea 
\'Ill I II t '11\1 ~ 
~fiLL n ~'I fi'l ";j L 1\.b 1 , 

1.iLLrJ LLllft'I'Yln-Jitfl L~EJfl 111\.b L'V\1 LYi~tJ fl'f-3 L'V\;EJtJ ~\4 '1 ~~ft 
'I 

Class Insecta 
VI II I 

Class Chilopoda LflLLn fl:-n1u 

VI II I .,II " ~ -Class Arachnida ~flLLn LLlJ'Illll LLll'luEJ'I L'V\tJ tJ'I L'V\11 LLlJ'Ifi1'Yl:La 'V\fl 
'I 

L dt~'l';11 niflrl '"1 Willdijll1 nll1tJ"lfitfl ~'liifl11llff3J~'l-bi<ile:JaJ\4~ULU\4EJ~1"ll1n 
,.r" 1 'l-bLL~~LU\4U1: LtJ'nULLR:LU'l-b 1 'Yl~ 

'I 

PHYLUM 8 ECHINODERMATA (Gr. echinos =spiny; dermatos = skin) ffflfLulWSlJ 

~- I !"I ..1 I'J t I .,1 II 'f I « !"J 
'l-bL 1tJfi11 Echinoderm Lu'l-b'W1fi'YlEJ~ ~'l-b'Yl:Lft~'I'V\llfl 11'1fi1tJu1:nEJtJfl1tJ Lfl1 '111'1LL-n'IL1Jl4ft11 

Yi1n~'l-bU'l-bli1U1: nEJun\4 L 1un Lfl1 'l«i'1'1LLfia::'V\U1tJ~l411 ossicle ifl1V41nd'l.liih::uu~lll4LitJ\4 
'U . 'I 

,. A ca.o I ""'C1oo0 lt::A • A I t 
Lft'V\flLLR: 1:uu-nu~ntJ'Yl'nfiL ';1\4 LL~ll1 :ul.ll1Lfl~'YlflLL'Yl\4flEJ1:tJtJ'YlEJ\4 1 (water vascular system) 

i1EJ~1'1-nt~'lifl1l '"1 'Wi11d1.;LL rl UR1fl11 ~e:JuLli'" ua'I'Yl:La 'Yl1n'Yl:La ifl1L "'~1\iijf\1111 
ffll~l4f<ilEJlll4~U1.3JlJ1nll'n L ~!J'ILL<ilLU\4flfl1-nEJ-3fi11tl1:ll'ltJ1'1U1:Lfl'Yl LLa::\41111 L i'tJ1: 1u,-\i 

'I ~ 

'Yl1'1n111~u'Yl1'1~11'Ylu1u1"u,-:n11Ln1l'" 
... !'I VI.... ... ~ - 1 .:.. VI " I I PHYLUM 9 CHORDATA (L. chorda = cord) ftfl1 L\4 LY'iftli\4L1tJn fltJ'Yl1 Lu11 Chordate 

LU\4'W1n~difi'V'i'lifli~l4 ') ';11n'V'inJ1l4'Yl1'1tJ11'W~1"'+1fltJ1 (paleontology) fl1fl11ifl1-w-:~nd 
..: ... o A .. II ... ..1 1..a-. ca.o ca.o ca.o 1 « 

L 13J3J fi1L \4fi3J1L3JEJU1:3J1tu. 500 ft1l4iJ3J1\4LEJ'I LLfl3J11.,\41n11LLft:n11thtJfl1EJtJ1'111flL 11 

'l-bEJ n';11 n~'"tT"ij in~m:i4LflbtLQYi1:' 'Wtrll~ ntJ1'1th:: n11f\a 
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, , ~I "" --~~ 1 ...1 t.; U...l U \'IU'I "' Class Aves (L. avis = bird) Lu'U~1nff~1un ~tJ'Yl~'J'V\'U1';l::L GitJ'ULL fi-3 L ,L'7h'I1'U'Yl1'11 

fl11U'U n1::~nL'U1LLfi::ii1 ~1 '11111tJL'U LiJui~iL~El~el'U (homoiothe~mous) ~1nLL 1n i1Elth.:~ 
~ ~ 

· ~EJ.:~itr)L 'V\~:hd l.iLLn un Lij~ , ri 'Vi1'ij ~fi~ 
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. IW !"' , ~ tfiA · t ~ ~tJ I t ~ 
Oass Mammalia (Gr. mamma = breast) ft'f\1 L'U class~ "H.Jn flt.J'YI1 L 11 mammal 'Yl"'U 

L Y471::ifl{L ~~1\ifl'a"El1fltJJ ~\W-;}1 ~LLll~ WIJ m::~ti"£ia1~'"EltJEl~ fl1~L ih~LW';J:£i9iallft'11"J 1\W 

·'t.len';l1n~uifl1L~t=hdu"ii~'t.ltlnfl~llfl1 i1~n 1fluaanLiJui1 (viviparous) ~nL1't.lv.1n~uthn 
. LUfl (platypus) ~"aan~rutl't.l 1,J_na't.l (oviparous) 7:uu9i1" ') ~a"1!"n1tJiifl11lJL';J;lllll1n 
lfltJLQ v.1::., ::uuth: R1'n :A "';l~L ';); tyll1 n-;,'t.l na1uL iluwlla" 

IW !"' ~ tiiA . 1W "" ... I . .. !"I I '1 . 1 . <! '1 ~ 
ft'fl1 L \l class \l1Jfl111Jft'lJV.U1JflElli~'J;tJL u\.\EltJ1"ll1 n L 'ULL"~El"n17'U 1ll1 L "J1"1'U LLa: 

~ .. I A I 

ft'71"tJ"':1u"l1\lEltJ1"El'" I 

i1ElV1"~a"ifl1lu clas~ ~1~LLrl ilutJ1nLUfl i1iiUllfl l"t~ ,fl1"fl11 9iu ~u a~ . • , 't \1 

flU tJa111'n la111 'ia'i • 

Primitive chordates 

" 
• "" d .. ' .fll'Wtl 7-1'7 tl81liltlew\!i1AH, 

';l1n~1~tJ77t.t1u~n,;m::1Jtl-3£J1N1tn,-\tt\11J1tt ';l:L~'t.l1~11 i~r~~h" 'J "il:L~llf11111 
siuanautufl'1u9i1~ " ~a"11"n1uLYillll1n~ufl1lla1.1'l.J~n-:sfl11liL"iliruLLa:i1~u1nTl ~1tJL'Wil ) ... ~ 

~~~~ " ~ ..... tiiA A "" <! ' I 1W .. ~ • , '· '} A g, g, 

U"il"'Yl1 t~un"J111'YltJ1 "ilfi-,1LL't.ln~ll1fl~li~El"ft'fl1~U L~eR:fl1n L unTlflnh!-1f1Uf111 LLa: ' 'U 

tlflfl13J'V\rL ~ a"7119l1" ') ~a"i "iiii_fl 1 l-Lland 1fl'Dth"~ n~D:J9le 1 ~ 
. " 
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' ' t .., ' .. ....... .... 
ll1YIR18Qlft8Uf ·U.IIIf.lfltJl~ttf'UA 

olanrn,lth;i""l 

' Opalina 

Aralia 
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140 

~:~b{~~c· 
t:-, ; t' s 

'"l..r---' 

\ 

Anilu:oceroi, a horned liverwo~ t 

Murchantia, a liverwo.at 

f•ilotum 

T! 

E.quuetum 



/,irtw; 

\~ 

Cam a 
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"' "' ~ 81Wltft11Jfll 

,~Q1J 'W811~811 

I ~!01 {~: .· . ~·· .. ~-
... t .. < • • • 
·~·· .... ·m.,: ~-.. ~_ ..... -... (t~.)-~~:--.~: ... ~~ ·):~~::<.c")·Y,·': .. !~ 
~~~~ ·~ ~-;· __ ·· 

----
Hydro Obellia 

Metridium, an anemonf' Acropora. a Mtal 
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Planarin fcudola 

. A ribbon worm Aacum 
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Clailon 

I 
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Vca 

lulw 

\IZ'iki?iEiia:s!~'*C\:S> 
. Amphio.us 
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