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The first step in the multiplication of a virus
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Fig. 4A.3. Chara sp. A, thallus with rhizoids; B, portion of a lea bearing mature nucule and globule and
stipules; G, nucule and globule magnified; -1, successive stages of apical growth,
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FiG. —A, a red seaweed (Callithamnion), of the natural size. B, a piece of the same,
x 50. t, tetraspores. C I-V, successive stages in the development of the tetraspores, x 150.
D I, Il young procarps. tr. trichogyne. 111, young; 1v, ripe spore fruit. I, Ill, x 150. 1v,
x 50. E, an antheridium, x 150. F, spore fruit of Polysiphonia. The spores are here
surrounded by a case, x 50.

2ol eall Clladall (8 dae byl ol jadl 0 5S55 (uin DUl ialdl il (34) JS&



Gelidium aads calads ¢ jeall Calladall Lad) i e g

Gelidium x>

el e n (e Lisin suaall g el 5 ¢ g lala Gelidium auls
¢ (34 JSE) Ly gy L cila ¢ o skl Qlakll s jase
ool i ladall 5 A ph A8 (e de 1 palig

@\JJ.JUJSSJ\A‘;Q)J@E\EJM&M%BJ&S@T&%M
LSl g il Hhadl) Apeiil i) Jae A5 41aal) Gleliall & 24000 3aia

sl (el 1(34) g8



Chrysophyta (41l 3_duaall ¢ padl) iladal)

o Land e J g3l G S Clina 0h andll s Qllab s
(2 i ) sbean pumdl o le )i Ll sl ol 13¢5 ¢ Jids ) sSH laa
35 D5 )by sea A i L s a8 400 ol ge 038y Clladall 38 (f LS
Lasas Ala 8 Ll Jeucosin oo)sSdl s ois pll 4nd oSy 3 ) g
.whiplash LS Ul s pinnate (i Lol guilise (il Wle o 5

-1 oh o gia AU andll 138 auiay

Class: Chrysophyceae dxadll ¢l jiall Qllalall -1

Class: Xanthophyceae 45l jaall Qllalall -2

Class: Bacillariophyceae (Diatoms) 4w siball skl -3

Class: Xanthophyceae 45/ ikall cltakl) Ciua

Clakll JEa) 3 i b Adell sl b Caall I3 s e
Cilira Ly 2a 53 JSA dpa B ) e Clagiudly e LA (5 giad o) il
Dan puadl () @ ag e Jagil s oSy ez oo e T i s
Al Hlas oS5 G oo ke oAl elardl L g IS A gl Y
Onelel (plasu L AS el LAY ASI e mijbas e gl Gang
Jdlae 058 L Wley Gigaall Hob sl Sl Jhall (8 G sl e
s A

Loadi sl alada Lol A (e g



Vaucheria L ns s

ac) i (ya QAR 5 ¢ Ak ) A a1 5T 5aS1 0 Aadall olaall 8 Ly a5 lada
sac 5 i) 5 S A gl Baal 5 LA e ladall o 5<E Aadl) sbudd) (b 2a gy
Cigan ol ISl elacl (oS3 die A el aall yelais coenocyte 4 sV
(35 J88) sl Aaae el gda oladl Ll daa W) £ 1Y) e sl s
sad AN S 5e Jadys ¢ LAY laa gl 4885 Ash o Dbl o5
ssadll Lals Jalall 3 staally a5 ) ladall Jolay a3 08 4y jlac
Go AdAl s G sbanll ol g S gl a8l o) pumdll a5 ¢ Ay jlanl)
Bysa b oeele clakall s AN s dal z Al aa g Gl iyl

L)

-

= —BRANCHED
NON-SEPTATE

COENOCYTIC

THALLUS

HAPTERON

HLOROPLAST

CENTRAL
VACUOLE

ELL WALL

Vaucheria sp. Vegetative structure; A, a complete
thallus; B, a part of thallus {(enlarged)

Lol sl Glada S 55 1(35) Js&



:Asexual reproduction cdadl) il -

AL Jeadi A ye a0 S Al ) Y1 (8 pia D) ISH Ciany
Laasiyn LalSh 4kl LAY maad Clalal) g A A IS8 dalad pa 48 5k
Cudlisis p 8 el wadll Claiudlly LsY) oy Sel zoOSpOrangia
Gl s ) Gy JAlall saiudlll g Al 4 oY) muaid o all Qs
e 7 Al e CuBbsisll e O 5Si a5 ¢ e gl Gl s e dadiy
dagipn Cuadlsig ol maany ¢ 8lsh OO (ppslate Cpdagu IS ¢ Jal ) e
&b 8 e S el Al gl A gipal) 2 5A el ) Bane 5 451 sane A
Cutiy Jhaa (sSs Hiiad o3 elall (8558 da s jal) ot (e siadl pasll o)k
Salss S A Y1 g1V (A uia D) ISH Gaaags Jaas Llada 46 Sa
B ddale amy Gl LA ) olahall a8l (e el al Jeali duage
J8) Baaa llada (81 () S 8 58 2ey Cui ¢ hypnospores 4Slu adl s
(36
:Sexual reproduction ¢esdad) sl -

o e odale ¢ Gl pliacly LS cliacl o S0 wind) ISH Caaay
bl migy o JSAN dUad SNl pime | g dl) udd e o) glatia g o IE
Asalal) Lol ) Ay 5 gil) saa g JSEN 4 jieS 4 SY llasala die g A
die ) gill Baa g Baal g Ay o (5 siad e gl Aled 2 RS Culill me () S5
& Jsor DA Ll ) 4 S0 dasla Jsda Glad) oy (37U083) gl
) Ysaie clion Jlany andi Jamg g gl A a3l G sSi g Culil) game
Ll 35A) Laloail L) o3 aniiiid () K 3 338 2y il ¢ A3SLu 0OSPOre dvcan s 6

Jas Llads (S8 gaiiy yilia jue o



YOUNG
OOGONIUM

WANDERPLASM

K AKINETES OR
HYPNOSPORES

G A
; : $ Vi 7 . Asexual roducion. A, formation of
) Vaucheria sp, quual reproq-.»chon. A-C, simultaneous development of antheridium and  ¢hick wa"e: ﬁ?::mr .-.;:.ospms (?;c;;rosam stage); B,
oogonium; D, mature cogonium and coiled antheridium; 'E, antherozoids; F, fertilization; G, oospore; liberation of contents from hypnospore and three amoebae;
H, germinaling cospore, C, germination of cyst.

L) Clale 3 ial SIS 5(37) JS4 Ll Clale 8 uiad ISH 1(36) JS&



Class: Bacillariophyceae 4 siball cullakal) Cia
(Diatoms)

Aallall s Ldal) oluddl 8 2a 5 diatoms <ile sl Caall 138 2 a1 Caya
P9 ¢ Ageglhall 4 il dde 1 ¢ Lgl ge aay dabiall W joa s yig ¢ Ak )l A il
el jiall delial 58S Clelia & Jasiudy allall (e 330 cladl 653 9a 50
¢ Ale BaleSy ¢ alaall Cidatig Bl guall 48T g peda g il Gatad Cus
O3 i3 e (el gl (335 ) (e i

LAl S

e (bl Aaul gy O jantiee (8 Ul aaati LSl Alal) saim o Laal il
Ll O 5Sh 5 OaSall (e L a5 Sabad) (e L 0 5S0 (5 s lia LA jlas
¢ s dbbl 8 LS Al e lagia il oS i ¢ valves cse) as (e
Gladle 5 e i Lo (58 Lo 1Sy ¢ ¥ a1 S LeglSl caliag
5 naa

ol e oogpobie 8 clagiall Ay (S S Sad) Gasdll
O side view s Dlaies ¢ (pel padl sl cpw view valve ol s
s baan o Ll oS a8 g jladl S8 Caling el padll (S ddhie
sale aa s e gibal) (e Akl ¢1 551 Ay ala¥) aae o) Gl sl Llay 3
Bagally o ymy ans o5l (e Jias ¢ raphe S Gom o) pad) Johay (33
polar Opinhaall cyrinaelly ld e 8yl e g ) central nodule ddaw ol
.(38 Js&) nodules



¢ 3aal 5Bl sig ¢ Hlaadl a3 sl (e 488 ) Alika (e a5 g pall S 5,

STl A e sead aa g WS ad ) Jheae (i sl D STl saiudl

2 e n A8y 5k s ¢ Jal s (g lasla a2 5 3S jaie e il g ) 5l iy 0le
20 siaall AV AS el ) Lean sy Gl O 5l ¢ bapally dd g e

Apical axis
Valve plane
Hypotheca ==
Polar nodul - ith

e e itheca
duhi s A8 2
Raphe

Al

antral nodule-
A3 38 ya 308

= Girdle pl>

IR T TR I EE

Polar cleft

Valve view Girdle view

.(Pinnularia LY sl o 5il) cile siball e didaiual ¢ 5391 aS 5 :(38) Jsa



:Asexual reproduction iaddl il -1
KON TICIVER NS W L IV ) B WV PR UV UV S P 'L | L LI
e Lol A 5 5 ¢ Lageany o () pemall o Capey s CanSly 53554
G AV Al gl padl e (ggiat Laaaal lila dlld e 5, pdla
&5 o3P sliag Buaa Ala I AY) Gailall lady AR g eadl o (g sin
s Ay Lall gl paall (o LRI dgall 3 das gl eaes LA JS 05S
DSy Ada¥) Ll e leas real il Gidall gas) of aad SLudsy)
lere CSa¥ S daonl Aailll clegilball Giams aaa 8 L&Y Gisaa
i ) e siball (o8 13¢] (39 IS8 Al A8 1L ML) b ey
paall N dal S aaall (8 555 Cliall e jlas e ol 3 S ds )]
Dl e dsalad amy Gl 55 5l ey ¢ laadl (65 2 ¢ g all Sl

.aUX0ospore axlll 4 55 ally

:Sexual reproduction il il -2

Zn )| 0sS0 L3A) Ll g JS 8153 anill o5 ¢ iSln i baa Gliliiig

o .L'J]"... 2 OU\}:’ ‘;:ﬁ} Lg-;\A Ou\j:’ d)& .GA}{}AJ)SM w\..u:iy\ Q\T]J\Ai a_\..}..!i
s s 35 SH ) dpalal dpad sas 55 53 Lagia JSU cilanala oS3 418 S
Oe Abanals go 8 e Aasals IS )58 Glhudal) 7 A0 @ladll @ i

S sat ¢ el Gla i ) QY saly 1S Qlisan) g ALl 4dal)



EJLAAMU)S.U(‘Q u.\.\.\.\;é\h@.ndié\ od\.cjgu.\ﬂ\e»j\é\u@_m
(40 JS) Lo Balal

DIATOM REPRODUCTION | TRty T ‘_,'
T

\Q kl‘ ﬁ"‘N CELL
4 expanos 1o
| MAXIMUM SiZE
\/)re@ \ ‘\,‘ o) | AND FORMS
MEIOSIS CELL WALL

FERTILIZATION

BOTANY 321 FROM WEIR ET AL 1982
“BOTANY" SIXTH EDITION

(Slasill i uinl SIS :(40) JS4



Pyrrophyta 4— il cllakl

rdalal) ilaall

Slo e (e Leie Jalall g ¢ dadall olaall y pladl 4y ) lladall s
il al) e Mikaia f o) pmdl) (lladall

Oilaia e (ada g Bale @ jatia ¢ AdAd) aa g 4 ) Calladal) o) il alaes
Gsia Dl 58 aig sale jlaadl e WA Sy sl JSAI B
¢l bl e G dendy Qlahall s A (Rl 0 g s
Ay pinnate ) Jish Sy asaill 138 & cplasull aal aa s
.'Ju =

(R g ) shas pal LA (4l

o gsinds o Al (e daer Sl e WAL Gl 65 5 s sty
O g0 (e an g ¢ S g g lisig S ¢z dig,slS claa
i anl) 13 o) 81 (8 aa g1 dala o) gl A0

Angdie e b e Ol gads die dal g (liaY) alass

Cim)yaasi g Liis ) pa Aiile O 6SH op Al s

s ) A pae adfil e S 5l LOAY) aludil A g Ay i DU) S
obia¥) alaea 8 Cogra e oiall S AS i

-1

.Dinoclonium ax IS s lada audll 138 2 81 (e g



Dinoclonium »s S su>

Aali Ugadl LS oLDA had Jiy ¢ LAY ane ek (alada o gl gi (sl
LS ¢ bl o UOAN jan sgind A gawe adagn jedai Gllily ¢l LY
el ) L A 8 saae 5 psa il e sl (g i
LA el Al da s Jadll J sl 50 3l Caaas
Oe OsSTys LIAD Jalay (pla g 13 AS aae adfil e (5 sS ol (oein DU i
b G e AS jaid) Al ) 2oty ki Grie g ol dasioa saal gl )
(41 J8) AT dlall sl

Aagipall g aniflS sin il 3(41) JS&



Eumycophyta (True Fungi) <l —adl)

(s Aaliaall ol g3 8 Las) 5 1 L0 50 ¢ A gl dpm LIS o iy yhadl
i sl Gy dalldly Adell oluall By ¢ ddladly Al 4l (8 aa
LS 4l A pan Glat¥) 5 bl goall g il L L3S0 anley 4ke AaaLE Cile i )
o pala 38 LS ¢ Lgia KU alud e L3Y) (e LIS & Gl phadll 3 a4l
Jia o128 Jastivn Lo Dbkl a8l Gl Jie Lpamy zlizail g 4 5u
DS Lews 4l (5838 JSY) e Talig L Lghe o LS ¢ N (e 5l (e g1 5

U yball Sy

40 Lge gana (B Ay ¢ LSET L opliit bl (g 58 de sana il Hhadl)

s A et Y (sl oasll e 0K gL Jid 5N e A Ll Y s dal
b alaiii ¢ WAL e Lgadanay ¢ Banls AR e (o sSh Leams  Blsls Ol
OsS Al laedl g geaas ¢ (hypha s 3 adl) hyphae Clisel <oy da g
et Al Baa 5 4lia () 5<5 8 a paliad) miycelium psaliie (cand hadl) o

Ao o deuda (o LA syae adli (S5 My A e o deude

¢ Gl paall jaa 4 asa gall chitin o)) sale (e Bale ag kel LA jas

8 g0 (4 5 e (s giad g Baal 5 8l o LAY (g gias ) shluall (e 0 oS 8
Gany (& laall Gus 4dn aa s e 30k slie Hlaadl Gy Gl gl Bane ()5S
Clogula gl awi hnally lggdhy Ay jme 8 b e Slua Ghludll



Al s S S siae s Ay ac Bsad Adall o b (3 Geeriy lomasomes
(42 JS5) e sas sy 5 O sSala 5 Aae 320 5

Ketn i B hyphal wall
septum lipid body cr'\,_";frb_al nucleus lgd e

vesicles
—— Yt 5a
vacuoles ribosomes N W plasma membrane
== endoplasmic ==+ mitochondrion B sl
_reticulum =AA= Golgi apparatus
o Phagidl ads el Jen

v
Mycelium

Mgl Al S il i gy pllal g (Ohadl) ) o sl ma sy 2(42) JS&



Syl (s6 disill

i A 538 by pladll o ¢ iy yLaill WA (8 i IS 3 ga g aaad 1 plas
Llihs i Lay Glams O iy Lo Lgia s ¢« Adila A ) Aaa )y e il ¢ 4502
D8 O i g8 1agly Auiglat Adma Gl Lete pamills ¢ i lall
o Lelan 5 4ud et (A Jass gl 85 s sl A03R) ) gl il A HA iy i

abaiadd dliE s ) sn

Gl W byea b 058 LW alshdl dleal 4 LAl sl

&5 ) glycogen

SUbhall a6 &S

sale ¢ AS jate A YIS lasg L S a8 (ST ¢ sale AS jatia ye Gl yadll
whiplash 4l S blsul ¢ Bl g e (e i bl (8 aa gy dal sl
¢ 5as clia dish (gaeld e a e ol U dasall o S5 tinsel dady )y dal sul s
aila e z AT dish psae e OsSEE Syl dasad) Wl ¢ (el 85k

B8 A el Xl g )
Sbyhall (o S

o e O i o5 ¢ Lellomiil g il o 3% U pia el (i S SSEH Cnay

dald ST Jaly adl all (oS5 8 ¢ adila (S Gany ol ¢ aas sl

L 50 Jal gl oot sl Jalsm e 0S5 5 ¢ n s pal) ST s
IS il jal) Jie 8 _ple Ciliied) (e ¢S5 S ¢




b A yhadll ALdY) et aulad e g ¢ dalide 5k dhasy wiall S
pil ad) s S il jadl 5 & s 1 i) el s dpcand) adil jall ¢ dpuiall ol 2l

Aoy Ul

ob el sl

e il il phadl) G anall afiad ¢ il pladl) sLE8 Jsa ddlide iy i a5
Glaal za s ekl e clis il DAY Gandl s ¢ A1) Gl gal)
OS5 Cun A1 Sl sl s Aa Sl il kil (il g ylas JsY1 (sl
o Ol X Aball ol gal) e ddail) LeiSay Al Laluad da 301 il ladl)
L3l saldl (s ¢ clpdall jan Saar A G e sale (S il k)
S agiks S G Clanal ma s sl Ll ol phaill puluy)
g ¢ alladally iy phdl sl bl ¢ Qlladall e el yhadll slan J 58
¢ lladall 8 S aladl Ld an 8 ladll Lebaals ¢ (g5 shibadl iy pladl) iany
S g5l 0S5 e 5l i llada Lebal cly pladl) o () saiing ped Al
lobdll e gl agay ) Glld 8 ity ¢ A A gk (oY A
Jie o) pmd Qlladay dgnd s &) B Ala I Astasia bewlind Jie o5l dgae
Clab ) p=a¥) lids g lada Jigad oSay adl a5 Euglena Wis s
G onS AL 268 X e gyl (5 gl dliaelly dilelaay ol anae
Sl Sk dus e Albugo s> sl Lhés Vaucheria L lal
Db ehyanll Qllaball o Ay ¢ anddl e Gl aaially in S
JSUall g il plal) e Jilaty (23 Laboulbenia Lind Y



Phycomycetes dulakll oy jhil) o)

s e Gl (pitea e iy jladll ap adizg

sl ade gl (5 kil bl olud)

ASCOSPOres 48 adl s () sSi a8 ouiall gl il aay 45 5Siall ol jal) g 55 -
.Basidiospores & jls sl

) b kil andi GulaY) 13 e

: Phycomycetes dulakll iy jhdll -1
b e ale kil a1 (s L5

:Ascomycetes a3l iy ldll -2

dpnial) leadl ja STy Aua jaiie i Aol g sl (g padl) Jal) 0 5Ss Led
ASCUS BN (oo pald (S JAN

:Basidiomycetes a lll il kil -3

il Lol ja O 5ST ) Aia prise Haa Aol gy a5kl J ) 055 Led
Basidium s 3Lk <o jay JSA Al g A S i 2 A
:Deutromycetes willl iy il -4

Glhdl e alids s A jaiie s LA lasda (g hdll Joall <0 Ledd

Y gl ol mindl SIS g oy Y 4] G Al Lgiln 3550 () A gAY

A Y 4l adil e S



Rhizopus (» (ie) sy

Aalall Glaall

il Aabisal) JabugY) & beal s | Lai) s el phill (e andll 13 )l

Line ey Lgie LSl @l pdially lall Ll pal Lpamy vy G i

Ay

-

-~

dpa e s auie e bt aslie e tale (alaall phidll s o S5
Al il 8 Llaa 5 4 SIS LA (53 55 i i jo jaa 0553 (S0
3 osporangia dsesion oLSY Lo oS Luial Gkl ol iSH
AS e afilyall a2 () 5S5 N 5 ¢ SPOraNgiospOres iy sws adil s lelaly
e 0S5 sl zoospores Aagall adil el (i (phge ol 2al s da g
Jalsally Cajes dals Jalsa o 5l 2l all ()5S0 Ulaldy 48 jais
L S gl ally Aladl o3a & o) jall Ca el s conidiophores 4 <))
.conidia

O5Sa s dal suly A4S jaie Cllagals ddau) 5 Aplad) o1 Y1 8y oind) IS
& sl e S A8 0 g Y o ¢ il e ) Jilaidl ¢ i) (e sl
sale JSa 8 dgliie Adagala (ulST 2 o) 53 ) el

-1

Rhizopus & cie ki dnlalll culy jladl) o) 31 (e



¢ Aol 8 Ly Lhadll 1 ey Rbizoppus stolonifor s sl siv sy
¢ Ualadl g 450l g il Jie A0 3ad) juadll s 480 gl o 0S0 Lo Can WS
DAl s gl Ude nd 43 Y1 G SH ) aial 5 ladll sl il ke oy LS

ad Gt oA Ll e Ll sas stolons sl i e kil o 5SG
astis adde Laalll Jaw gl Guailil rhizoids Lsia obdl A e il Al
il gai sl olusl (glalia 8 salaall Clised) (e z AT LS ¢ o)l aliaialy
Ledl yhal Jass il sporangiophores dse sisall GalSY) Jalsa 4 40l duia
ol oal) Ledaly ¢ &5 Al ¢ sale JSAN 455 K1 sporangia e sioall (sY)
Maesd € B asisall Guslh Jaly dalall dled adimt Al ) el
Sy Gl el s Boah asioall GuSIh sa sl e columella
by g2l o asisall GuSll s e Ay A snld) Al el
(43 J83) collar AL < ey 5 Sia ol K1

el e yho (w0 yilsll
iy g padll K L4 sVegetative reproduction suaidll Al -1

RAVIEQEEPNER

sohs de Luin ¥ IS5 :Asexual reproduction  eaiadd iy -2
;‘-’..}’YL’ L.-.‘XA 45-"}@‘ -b,-}L“ e ‘;)M\ ;)'.;“ ) galid celdald)
el Al (S (ajate plasg bdll A8 e Jeadiy g ca ) siiull



saby il FSH Ggaa fay sSexual reproduction  dadl ilsil -3
paliae o An3l Laahaa) Gl e (8 sle G (e (pppad (pe 9
Ole ) sty () AL Clls o salasre (e A3l AU 5 (+) AL G e
Ole A4l sl progametangium (hsela S Sl Lagia JS iy ¢))A)
oS Pl 8 E pme Ll 0Sh gl i Legans oladl B
gametangium (hselall (oSl g8 85k ¢ a ie S 3 dhady Janla
Jaldll jlaall 5 suspensor (saall ga gacld ¢ ja g ¢ Gl sill dae sa

sl e Gy @l S5 HAT Chasdla (aS (e 855 e s
Gt Ay gy dasipa Gl Ao ()5S chaw jlaag Llagy Gl Sy
oSl dala e Bl AW L Lgie gatid dal ) B 38 day 4 gan ]l A 5l
Al haay clay) olily ¢ agisa GuS Al (8 Jaay @A) asioall
Lbre il e g ga s S el Apalal dn e il n oSy I A

(44 J88) 3all s ) 50 2ty Dlia



Laghp Aldla
sporangium

wa SpOres <SPk RIH iy
=~ . i © Collar

columella i %
. / sporangiophores _ \

(hilOids 55 sl

ol e Hhé S 5 :(43) Jsa



line of zygospores

germinating
spore

Illg\‘smlc’u’_m
AN _ E_thimid:-; ( 'I)

rhizoids
Rhizopus stolonifer ()

Dl e hE (@) (eialls (1) (i Al 1 (44) JS&



Ascomycetes 4831 iy il

Aalall Glaall

Adal) sam g il phdll i aaally JSEN 1 LES adll 1aa al dl ol -]

B oman JISET 3 35S iy yhad ) i

D s s dande Ll ol ¢ LD 3yae andll s il yhd 8 il -2
CsE alsall Caaliay aa g ST 3150 Lehe ISy sae WA ) A e
Lz LAY ol A 320 s Jo s Lgie

dalsa o Jaad Al dan oSl il jall 0 o5 Lsa ¥ iy Hladll 020 il -3
Dbl ALY ol ae il KN Gaany Aal B il by ¢ i S
(&>Y))

ele s Jaly Law < Ascospores 48 3l adl yall 2 g Gl yhasl) 038 il -4
toh WS indl Al dagms o 85 Al g Ascus Gk <o
O5SE8 | 8 e dpnia sliac] gl 5 Lgaal ¢ Bane 3k cuiall SIS Cuaay
hid el ey ¢ sale JSAN g5 S Flal e ascogonium Caslill guac
4l e antheridium S siae S trichogyne 4 sall 3 = bl sy
A5 5all 3wl Geadld Ll i) e Calill g SNl puae 5 JSEN A sl 438 5k
SN geme el g5 a5 ekl Aidaia 3 Jualdl) laall Cugdyg SN guae
OsSh Gy w5l A sl @8 E ¢ Culill geae ) el 5 eE A
pae b e b Gl pume e ALy SN e e 3l ez
ALY iy anty salll Bagame JSEN Aglad mual claw gl



Lagia JS andiii ¢ (i88) yia o 68 e JS ) J&% « ascogenous hyphae
s ol pume 3 Bpgl L85 135 ¢ Sl gl Oy il e Ll
Ololas S &8 ¢ ASLY) el e il gime Jual s S sale Jlat
¢ sl 3l o gsiad Aaskl ¢ LA DG oS 4Kl W JS A
858 alui) e Al Laalas) (il 53 e g ginty Uiggl) slindl die a8y dpdane sl
Bl o osind e lall Alally ¢ Aige 3 aludil e dadl 5 A5 5 SAa
o) A Bas) 5 Bl g o S S Uil Ak gl) 4080 Ul g3 e 3aa
O il e e Labuil 23 LI 3T Laloi) 55l Gl 1l ¢ e g ga g S)
Agate lan Lt om0 5 350 siand) (n oy Lemsdi gia JS a3 i)
e dysinal sl QA S5 oY) 2 85 ascospore Sl desia

(45053) ascus LSl LS manat y 4800 ol a Al

30l il 80 (LS 0 55 s £(45) JS



Leiraa 3 aadll jhdy o gduall Jie 4830 kil o) bl (any eidis
Aaalaiay)

Saccharomyces (Yeast) 8mdll jhd

Albiee o Ay gbian o dys S Baal s IR e 0 oS8 A il lad 4 jiledl
achay g ikl (e Ao 49 el 5 g sla lan Loy ¢ Aasle f 4G ¢ dalias
S5ty ¢ Birae dasdals Bl Aaaly 4y lac Bsad Loy o 0 LI
Gy Sl o sSala 5 ) e (A ()3 6128 4ay Gl )3 S e e o 300 sl

(46 <)

Mitochondrion— -}_ @ 1am
I, ~
Bud vacuole I —
\ @ca.;-,"
Bud ——=8
Nucleus -

Golgi complex

Pare in nuclear

membrane

Vacugle

Endoplasmic reticulum  f v

Vacuolar mombrane %
rl

Lipid grahube
Bud scar—
Call membrane S
Cell wmall +\} "

Vacualar
granules

Starage granule -

Thread-like mitachondrion

8 padll Hlé 1S 5i:(46) Js&



Gasy oeiad i :Asexual  reproductiongedaddl il -1
Y AAN Jobaind ¢ pdlial) Q@) (8 e il s Sl sl ¢ sy ylay
@O 5S35 ) il Juady Juald las 580 & (pand ) gl 53 andi
¢ Ol i G @Y AR B 5 anli g ¢ oY) ARl 6 i eday Budding ae sl
DS a0 S b Gali®YL Y (e Jaady (2l) 6 sl ) Lagia B 3 2
ac it g Aleaie (A8 85 ¢ oY) LR e Juadt O Q8 paal) 8 saaal) R
JSy Aliatie 5 ppaall LA seka @l dais () K5 L sad alad Jd Ul 2
(47 Js&) Saccharomyces cereviriae soull 3 e (8 LS &l 5 Judl

Bpedll jlé (8 ac il 1(47) JS&

:Sexual reproduction il jisit -2
850 (8 goali Cum ¢ 3l B yned 8 lial) CaDUAL Caliny winl) S
(- ¢ +) Ol gia (i ik R o) B Gasd ¢ Jlal) Jals s el sal)
& Lagie JS (e dayy QUAN G Gl by | e gagas S QalaY) Laalal
O Ol ¢ copulation tube z s il & saly Cajey yea o gAY bla)
Ay e iy Gl 5 sl aladl Gasy & lagin dialdll laall sl s Lagad sl



LA 45 S pe iy JISH g ¢ sl (8 (e gme s g )SU (ulad) 45 408
LAY Jaxs (g pundll JSH (o 5y day (oo smi g s 8D Gula) 4 4 pumd
AT ST ) ey A paia Ll Lalodil Lgie JS 8158 ansdil o5 S 50
adloall Joatiy Sul pasl) 33a ASUT afl s Al o Lie JS (g i
ami g g 3 5 SU Gl ) Apalal & pumd LA 45580 e pilly JSEy ¢ ASLY)

(48 JS&) sladi 35 50

CELLS (x) K

Haplo-diplobiontic type of life-cycle in Saccharomyces

Somedll jhd 8 sl I 5(48) JS&



>Lais)l don V]

b Lo B L mny J sl dabail) dpaal Led yiladl)

CloSall jpeds o s )il ks 4l Gl pdally sl delia -1
s 2T Gy Bl JsaS ) Lelysai s

ol Flam) b pedil e lil) delia b JAN WS 22

T omlidy CSoall G opalid Al il plsl jumat 4 Jaxi 3
A (el

elaadl le€ A grumall 6 jpedll ariins -4

paall aplall AN 58 ) (5 uand) paally joliadll e d (e B eddl sl -5
il e (g sanll

Aspergillus o> V)

asalll 5 aS) gl g <l o) pmall e aie LN gaid ¢ LEEY) auly il 138

LS ¢ )Y s ehall g 2 slall de ) il (oamy Calii LeS ¢ Lot Linvaa Loy gudh o]
glsil aaiiud Judl (i ye Ll el (8 4pii Gl Lial jal 4 il Giany s
& lean Jay WS ¢ el Solally oy il GlLsY) aleaal £l 4 4i
A Aaude e jile Gl e Jhadll asa S5 da gl Gl ) delia
ssads Jamy o3 o shll A s gl sae e B8 IS (gsiaty A e
JoAl o Glings 4y Claa L e o3l ol aapy 4 uac

padY g a5 3 el g (antY) Ated 4 g DAL

i Sl



ek ol Luaa hadll IS :Asexual reproduction saiaddl s
i sS dala 95K 5 sy ¢ 53 foOt Cell a8 A awsi dyale 4 408 e
Jead My ¢ sterigmata <lasd Jesy vesicle UL ¢l auda pe A8
AWM clwdll JY) Gaall Gogead il (e Wil )0 cildl) b2y
Judles 8 400 S ail ja Ledlphal Jaad ¢ 4l cllysdlly S Caall
(49 Jss)

Gl wiall 3K Gasg:Sexual reproduction  (eedad) sl
G ¢ lagany Jon BAN lua s G la Gl HSY (g gme sl
By oo cplill pme bl pe SN pme ) @8 Al jaal)
GLSY) 0S5 | g5l b il pliae | ) 58 380 5 ALalall sl iy
JS3) Al 4 pal alead J212 3 Jimae 2a 5 ¢ Ay sbian ) A5 S a5 4SLY)
s Al LS il jall et LS GlSY 5 (5l anall Jlaiy s (50
Blall 390 aal dale Glin asdl

vesicle : v >
(s4ad 38 Conidiophor

e K
foot c;ell

(~2)

-1



Pencillium »sdsad)

gt S 8 A KU o el (G oS35 ala oY) ki 1(49) JS

oala ) plad 8 uial) Kl 5(50) Jsé



3hall s Gaall s 50ANS algall (eSS o Lae yia LlE saiy LIBY) anl 5 ylad
Lvae G5y gudil) ol Ol o) pmdll g aS) g8l o dc) il (mamy sali WS ¢ 316V g
delia 8 aadiey Lgany (BUJY) 5l iV (iallh o Lo Apnse) Led Ulie]
requefortihill lealias) (4 aadivn (2 2,80 Cpall Jie uall (e g5
A Galuinll Jie & gl Glabiaall (amy W) 8 a0d%n (=il g Penicillium
o i 4cl gl ey of W Pencillium notatum kil (e z A
AILSY el il (e delia

dalsa (chaadl Ailin Gany sali ¢ de jile dade Gld (o Hhadll aues (5 5SY

¢ metulae Y sie (a8 sl g i 820 ) Leiled A Ao e Aandia dpai S

o Jasi 020 5 phialides <Iulé (end s sl g A1 B3 ) Vst JS & i

w8 Jalall aladl Sl ek @llagy Judle (8 4o sSI) Al el Ledl kil
pslansty (S anl) 323 Lebas (151 JS) A8kl IS0 ol el

sae O V) Gala ) Sl el ISHD S aal andy oinll S

ST e g sing Bla (5 el auall g Basl 5 8158 40 SHD gme 5 4 Y e

Leia S o gabiial) g1 30 alely Gala yuul yladll 8 alia 4ads 5 fiase 4800
(2 51) JSal 8 e s LS A oS o) jal) Al 53 Jaid



Conidiophore

Germination
: i
G Sl Jalad) 3
‘]
: Subsurface hypha
Aerial hypha /

7 ==
(<)

“""‘“ = N =

kil 8 win ) S o sabad) ld S 55T 2(51) Js




Peziza )jijwm kb

Aual s aldl slawdl Bl ST 8 4y panll Sall e kil 1 aa i
sed My Jaikaill e 50l Il ladll Gadls ailedl Gug gy i) calall
A iy s dande Ja g e g sSall okl 138 saiys 5 k) Jikai Als Jiay
amall 3N Lo gl o e elsy S 2o pe Jay Laimy 5130 Ja gl
JSE) Sl g0 gae gl dul 0 die 5 (52 JS) Ludla Sl S 850
0585 5 Jalall e WlSU hymenium dibae dauad dida e S 5 4 oy (53
il Al e (3) US ssiany Aadic agd LA 4y ) sie 5 A5 e 3 ) (1
(ond A8da Apadll Akl s uniseriate s chia A8 e sl Aase
iy g AL Ay plad b i (e S5 sUb-hymenial layer dwwed casy
A3 Lapdiil o (g 585 (o LS las el

KL LIS afil a5l i S adila S Lain Y kil e il
Jiai 8 ¢ sale anall 3,08 JEI Adila 4 oS0 Sl 4y pab aluaY 4h) S Luda
abu o deady Bl o Asene 0S8 285 G ylagii 3 ke ) ladll 8
OS5 8 ALY GLSY) paraphysis deie i Lllat 4 ) gie 4800 Ll
AT adfl a Al e Leia JS (5 ging s JSAI Ailal g 5l 4 shaud



ascus containing ~
8 ascospores y.

ascus and paraphysis

QQC)C:)C)C)O C:.‘v_,

Joaml) Lk ol ) gl 2(53) JS4



Basidiomycetes v, Wl OL bl

Lial yol anaill 138 iy yhad (e 5 Cands Jaied Lo ST 5 iy pladl) (8 )1 il
Ll A Ly Gl Leie iS5 ¢ Cileadilll 5 glaa) sl Lgie ¢ cliliall dala
(LA Lda g 4y gzanll o) goll AT (et 2 g

piaali By ¢ lghalia (o dysiia dpdaje i ande Skl 038 4 sl
(sl npaall o1 52y 8 Ayl Haal)

padill il ylad (any (8 LeS D o ol ja 0 sS Lwia W il pladl) o8 ST
ol iy yhad 8 LS Ly 5 5 adil (5SS

Cib el il ool sy 08 ¢ Adlie @oky daay owiall il
e 4 LS spermatization zeali ey o sl el 8 LS (458 i
0553 basidia u)b delss asSh pial)l IS g ¢oelaal) ikl
s Ay ke A lll el sall (55 38 5 basidiospores A b sl s La A Lede
s LS Llaly o el e (8 LS LaJA 4 abeal e A geas () S5 08
O5Ss 5 ¢ Ll jhad 8 LS Luils adil jad) Jesy g3l daladl ()81 @ g
oAl e lad 8 LS U pla il all Jesg g s g
Al e Hhé s Paccinia graminisosisel s LSl 5 ki Lgie (g jxin g

Agaricus



Puccinia graminis (i< > LinSh

AL shall 4l 5 ) 90 Slay ¢ zealll 8 3 ) Blull Taa (2 ye skl 138 Cay
Oilile o Lty )l gl dsed b 0 55 il jadl (e g sl dusad Lol )5Sy )
(2 skl eda 5 =adll il s Berberies vulgaris ¢ bl & s Lea

.basidiospores au Ll ol all alMa 5855 2 il 8 g 5Ll ) shall
WS adl el A sSEy ol s A gassll )kl
pycnia 458 de 5l 8 ¢S5 L) pycniospores

Lauyl afall DA oSy ol als B guaY) skl
accidia e 5l 4 o <s S accidiospores

uredospores 4 sl ol all a3 (5S35 madll Sl A g2y sall ) shall
uredia xSl (8 o SE Al

teleutospores Ailall afil all Al o Ky pradl) Sl (& lal) ) glal)
teleutosori &ids <l iy (8 <5 Al

-1
-2

-3

5

o a3k A n Jastun () lal (5 gaall Eugany hadll Bl 350 laig e

Aalalall Al ) Jans il 4 el Adane Do JL) A il i 481
L5l Gk e Gl

caale ¢ 315V e sl 6 3adl e 05 A8 LA G i) g saliall ey e

Ledlshal (3 Jant 4Ky ol sa Ledalay gati ¢ JSAI A8 )50 ) A5 S 4K Ae

o) Aalal saaly 3l o i JS (ggiad ¢ Al Bam s AnSH Ladil e
A e dlall L sal oo Jusiul i Lelaly ey WS o g a5 1)
ps8 JLEiuY) s 55 S0l Adagalall alia a5 A0S da g ally | SSI) gle

L) likida 5 SIS Lol A0S 4ae 0¥ (e Lo g aa gy Canlill guac Alia




Sle S ele gl g g gl ¢l Ay AV a4l Laghaal (o e
(54 dsd) e il a5l A i pall ¢ 58

Aalae S5y S sle gl Aad Joa 384l mhan e A5G0 A8l aa g
o) pal) Jainid 4Kl o) jally &b Al <l pdall Qdag 313 la = 51 5140
L el Caay Al Ao 5W1 o s0ema 3 31Y15 JAT ) sle 5 (g A0S
& dealdll Hlaall sdy a3 L il ¢ gill (e 4S5 da e Ja sy JLELY)
CuBlgig iy o3 A4Sl dagipally JLiuY) W o Juad)) dihie
i JLEaY) s juiy 3l iy ¢ JhEiaY) e ) Al da g el
L ) LAY e Ada A RS L g o S ele ) saelE Jiud ) e
O yie ol 6 e LAY e dpla IS (g iad i el e iy el
(a3 s SN Q) Lkl

de V) (oS Cun 00 il ¢ 5all olal 8 5 sl AAlE gl el
G e o ssiats ale Jlaa G ay JSAN LKl A
) Ualal ol g e gints AN saa s L) dagioall Judl
OSly st il (50 Elaa) LeiSay Y L) adl all | e g g g S
el il dla) LeiSay

Dsall aal sk e el il JA ) 4 gl dadae ) A s yall s
(o JS gsiadgdnia e ang anie il o salunall LIAY G o silall sel g ¢
e e lgie S 0S8 Ol i asilusall (e g ¢ 8 yie Gl 55 e oLA
Cad S8 Al g Al sae g 4y slanll 48 0l Al L0 ) sall 2l 2l e
) sl adl pall (Sayy 3l B hai s W 58 e Al g Jilad) il 3,0
8 53l a1 adl el L Ghand ) A3y lall ey ) il apald
NS 5 A0 ) sl il ad) (e T Sl daie



Gl il 4pdd 4ls Gl i malll il e ST malll gai puise At i e
) Gnlal il e LesSE Jol (8 Ailal) a8 sl o Y1 Ay o)
o) A saaly Bl g Agdaee (U1 AT il Nie g ¢ (a guiga s S
ol &5 ()5S B8 a4 il (8 Al ad) jad) Ll e g a5 SI)
Jalall ) Al 3l Jain L sl Ly b Slels ddans LA (e 4l S
o) Aplal all s wo)l Ahee LA Ll sl 25 gL
WA ol DS gad) Jalall e dumje jaa S5 e s ga s S)
e Jasy sterigma i 4l JS e oS5 3aal 581 50 e Lgie JS (g 58S
UG e R Wl P [ PRV I B PN T P IRV T DR SENPL
G Gl adihjall a3l aasall £ il e Sy Gl g gl
(54 J88) AT e skl s )50 ) S



Life cycle of the stem rust (Puccinia graminis). 1: Berberis; 2: spermogonium
(pycnium), with nectar, monokaryotic hyphae and spermatia (pycniospores); 3:
plasmogamy, fusion of spermatia and flexuous hyphae; 4: aecium; 5: aeciospores;
6: gramineous host; 7: uredinium; 8: urediniospores; 9: telium; 10: teliospores; 11:
karyogamy; 12: meiosis, basidium and basidiospore formation; 13: basidiospores.
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Microscope
Study the different parts of the microscope, with the aid of
the plate.
s Preparation of material for examination:
Place a drop of water on a clean slide. The material to be
examined is placed in this water. With the edge of the clean
cover slip touching this water and tilted at an angle with
slide, drop the cover slip until no air bubbles are formed.
Blot off any excess water.
% General remarks on using the microscope:-
1- Before using the microscope be sure all lenses are clean.
2- Always, keep the stage clean and dry.
3- Move the mirror before the test to provide the best
illumination and the best image.
4- To study an object use first the low power and then high
power. Do not use the latter before putting a cover slide.
5- When you use the high power, use only the fine
adjustment.

6- Use both your eyes when looking in the microscope.




S g Sl
lalal 2 g gall an ML AalaiaWL @lld g o sSu Saall ¢ a) )l
thn gl g S paadll Al Guead 48y )k
cu\m‘;;@mq\ﬂ\m%aﬁa@mﬂgmum@a
> L)l (s &8 Jile iy A Gxaal) On cover sUaall dlul o
Slelid o< A anls o 1S5 5 0sSs Camy eldl Ak el uadl
A sp
s 98 g Saall Jlariay dale culald )
oalall Cluaall (bt (355 alluie auea Calal O sSig Saall Jleaind Jd -1
LS ludall (o 08 43y Cauimill (34 o ool o (aladl) Jleativd it Caag g
el Ll 7 gm g ate s Laa s Lele o 3, 28 4
Ll s Lok daiall gl = usall Jaa) Laily 22
selial (pual e Jgeanll (il J8 51 5all & a -3
Jlarinal (550 (5 oS 3 8l Jarinsd W 5 (5 8l &5 (5 jrall 358l W ) Aiall jandl) -4
A pill pllae
Joid 580 o) el Ialal) Jeniad (5 SH dutall Jlenind 2ie 5
sS ySaall (8 kil die @llie WS Jeriul -6
oandll (e slg¥l am LilSa I (5 jhall il dusal) ac§ -7
Aaddind aae Al 3 jeadll clila) (1ny -8
(5 AY) OV Leatadl iy Jhay s e sellad i g aay 43 34 ) el ac§-9




Al gl Saall s i

(Ocular eyepiece lens) Auall ussel
(Body tube) i g

| @ \ (Arm) g1 )i
@ving Nose Piece) oa &l

v /

(Objective lenses) Al el e | (Stage) adaial
(Condenser) wiisdl ) (Clip) aslal

N B
(lis diaphragm) sl wlaat ™ g W) | (Fine adjustiment) b

LR A
/ 1l
N~ / i
(Base) Sasl&l - (Coarse adjustment) <! il

(Mirror or umination) ¢ .aal gi 314l




saii il Aald Cilaglatiof

@ aull die g Jualiilly alaiay) il ciliall 3aad) Cila gu I

—reb Lo ) oL o Janall

Lo 5pilie auyl A SQYT 5ol dliay ol sllasall Cilipall a5 syl -1
Al slanall il il ol i) (e saalis

o3g] a3 a5 (AN ans Il g Gl BUarall Cliall G Apal) Ble je any -2
Aaliall 5l aaall Gun (e Cligall

Jerdll iy 8 e gus )l S e slgiiY) e o al -3

Aldudia y diuia 48y yhay Jorall yis (8 il sy 55 -4

el 2D A alia ) A aladiu) st 5

Sl all el e bl aia gl anll Ja 488 dalue & 5l -6
Dl ¢ el aul Lgilgs die (S) g Aabiaall Aiall ¢ ) ) (ag) Do
|




The Classification Telescope for the Plant Kingdom

The classification telescope for the plant kingdom
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A-Thallophyta
1- Schizophyta (Bacteria)

Bacteria commonly known as microbes mostly possess a heterotrophic

nutrition.

+* Forms and groups of Bacteria

The main forms of Bacteria are:-

1- Spherical Bacteria (Cocci): Cocci are classified into several groups:
- Micrococci: single cell.

- Diplococcic: in pairs.

- Streptococci: in chains.

- Staphylococci: cocci in masses, shaped like a clusters of graps.

- Sarcinae: cocci in cubes of eight.

2- Cylindrical or rod-like Bacteria (Bacilli): Bacilli are straight,
cigarette-shaped. Some bacilli are curved. Bacilli may be divided into:-
- Bacilli: single cell.

- Diplobacilli: in pairs.

- Streptobacilli: in chains.

3- Spiral bacteria (Helicodial): They are shaped like a coiled wire spring
some species are shaped much like a slightly twisted commas, these are
grouped in the genus vibrio.

4- Filamentous bacteria: e.g. Actinomycetes.




o I ASlaa Can |
sl ]
LSSl JUSil o3
“re) amiii g A g S LSy
(xS Do sena () Lol -0 giie Ay g S dams Al 4y 5 S Bam s 45 S
~1 ) sl 5 1A guas U 382
M@Z\ﬁw -4:1:1\_1.14:1)445 -'B.J:\;}z\_).)mc
Aasl ) o JSAl A sla A g Sla 1 063
LS de gene (LS lai I iISH de Site o i cdmdaid 1 084
RESERA|




COCCUs

O

9

Arrangments of Cocci

diplococci Staphylococci

0O

sarcina tetrad

streptococci

4198 Ly
Arrangments of Bacilli

Ny )

:"'-‘-.'\, J',I-' .“"q‘-#_q_‘.“

coccobacillus. bacilli '
| Ef 1\ 5\
XD A
M PN «f LA ) R
diplobacilli palisades.

Streptobacilli

4 puae Ly s




10




11

AN
Ca N>

N~

Borrelia

Ireponema

Spinilla

b Ly i A g s Ly




12




13

Algae
2- Euglenophyta
Euglena:

Mount a drop of water containing Euglena, examine under the
low and high power of the microscope. The unicellular organism
appearing as an elongated, spindle shaped cell. The absence of a
rigid cell wall results in a continuous change of the cell shape
while it is moving. The eye spot or stigma appears as a red spot
near the base of the gullet. There is also a contractile vacuole.
Note also the nucleus, paramylon bodies (reserve food)

distributed in the cytoplasm.
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3- Cyanophyta
Nostoc:

Nostoc colonies occur in the form of spherical of cushion like
masses. Within these masses are numerous coiled, interwoven, and
unbranched filaments of Nostoc. The filament is composed of more
or less rounded or barrel-shaped cells with constrictions between
them. Intercalary heterocysts (these are specialized cells and arise
by the metamorphosis of ordinary vegetative cells) are present.
Vegetation reproduction takes place by the formation of

hormogonia which are delimited by the heterocysts.

Oscillatoria :

The filaments are unbranched; the mucilaginous sheath around
the filament is very thin. The cells are cylindrical and more broad
than long, each cell has the usual detailed structure. The apex of

the terminal cell may be produced into a cap-like calyptra.
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4- Chlorophyta

Chlamydomonas:

Examine the unicellular organism under the high power of the
microscope. The general shape is usually oval, at the anterior end
of the organism there are two flagella. Notice the two contractile
vacuoles and the eye-spot at the anterior part of the cell. The cup
shape chloroplast with one pyrenoid acting as a center around
which starch is formed.

Pandorina:

Spherical solid conobium of 8 or 16 cells closely packed
together and surrounded by mucous. The cells which have
chlamydomonal structure are spindle in shape and each cell has
two flagella attached to its broad end.

Volvox:

It is a hollow sphere colony with a large number of cells
embedded in an external mucous material. The following types of
cells can be distinguished:
1)Somatic cells.
2)Gonidia.
3)Sexual cells, they are antheridia (male cells) and oogonia

(female cells).
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Spirogyra:

Unbranched filament, consisting of a row of similar cells. The
spiral arranged chloroplasts with many pyrenoids. The nucleus is

central and suspended by cytoplasmic strands.

Sexual reproduction:
1)Scalariform conjugation.
2)Lateral conjugation.
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5- Chrysophyta

Vaucheria:

The filament consists of tubular coenocytic, non-septate
branched filaments. The coenocyte contains numerous small disc
shaped chloroplasts and nuclei embedded in the cytoplasm. The
reserve material is mainly oil which appears as droplets.

Examine the oogonium (female). It is cut from the rest of the
coenocyte by a wall, it contains one egg. The antheridium is an
elongated curved tube, separated from coenocyte by transvers
septum.

Diatoms:

Examine and draw the material provided. Notice the symmetrical
shape of the cells. Diatoms are unicellular organisms with radial or
bilateral symmetry. In the side (or girdle) view you can detected
one or the two valves, the outer (epitheca) and the inner
(hypotheca), the view where the valves meet, is called the girdle.

Notice the silica protrusions laid on the cell wall giving it a very
characteristic feature. In the valve view, note the raphe which is a

narrow slit connecting two polar nodules with a central one.




28

3_daall o) padll Qllaldall 5
Ly odlf
O BaY sl mede e ke de e gl (e ladall 13 gl S
Wb e ) g Lely sanl s dan Leuy 4s S Aisa 55V (Suall am g lalall
Lsags¥) e IS ey A sie Al shaul A isass¥) Jlsas Lasd sy )
LAl A e (ha jaiue jlaag By ¥l
g gLl

Gila siball e ) a5 olue Aige gl 5 el A oSy ySuall il ) sl
gl 3 LEY) Haad Laay 33 die 2a g

o slal laall JIat ANl e Sl laiall (1

e LS| Lat 5 &1 paan Legia IS canny (il (e (555 (s 1801 Slasdl o (2
il JAA gl paall s sl el o Al g adl e
sl

Ofidie agle Al AN e Jeb 34 2 g Al Clegball (3
Agdais g 3ae g (piinlad




29

BRANCHED
NON-SEPTATE
COENOCYTIC
HALLUS

Vaucheria sp. Vegetative structure; A, a complete
thallus; B, a part of thallus (enlarged).

oogonial beak.
Tyag¥l .

oogonium

xa

Nucleus —.o

Vaucheria sp. sexual reproduction.




30




31




32

Polar nodul ki
DN P
el ot ad
Raphe
448,

Central nodule-
AxiS e dlie
= Girdle 2l

Polar nodul ;
Polar cleft
Valve view Girdle view

Cocconeis
sp.

:“’"“““'meﬂww@

s ¥

Fragilaria
Gomphonema capucina
l‘ acuminatum
Cymatopleura
. x 5 solea
Pinnularia Navicula placenta Pleurosigma
divergens sp.

A selection of diatoms.




33




34

6- Phaeophyta
Fucus:

The thallus is a dichotomously branched ribbon shaped structure
presenting leathery appearance and narrowed below into a short stalk-like
stipe which ends in the holdfast. Each lobe of the thallus has a distinct
midrib, when the plants become fertile, cavities or conceptacles containing
sex organs appear towards the tips of the branches. Some species possess
air bladders.

The thallus is formed anatomically of assimilating layer, storage layer
and the medulla.

Examine the prepared sections of male and female conceptacles.

Male conceptacle:

It consists essentially of an outer multilayered wall. The inner surface of
this wall produces hairs. Some of which project to the outside through the
ostiols. These hairs are called paraphysis which are numerous branched and
carry the antheridia on their lateral branches.

Female conceptacle:

The macrosporangia (oogonia) are carried very short stalks arising
directily from the conceptacles wall. These macrosporangia are intermixed
with  multicellular unbranched paraphysis. Each macrosporangium

(oogonium) contains eight eggs.
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B- Eumycophyta
1) Calss:Phycomycetes (algal fungi)

Rhizopus (black mould)

Examine the growth of Rhizopus (Black mould) on the moist
bread with a lens.

Make out the creeping hyphae stolen and the vertical branches
with mature and immature sporangia.

Mount a small piece of young Rhizopus in water, examine with
the microscope and sketch a portion of it showing the cell wall
and the protoplasm containing numerous vacuoles which become
smaller towards the growing tip of the hyphae.

Draw young sporangia, some showing sporangiospores
columella and some in earlier stages of development as seen
under the high power.

Sexual reproduction:

Examine and draw the demonstration slide showing conjugation

hyphae and the successive stages in zygospore. (Thick- walled

and dark colored formation).
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2) Calss:Ascomycetes

Saccharomyces (Yeast):

Examine a drop of the material provided and notice that the yeast is
a unicellular organism, the cell being more or less ovoid. There is a
distinct cell wall, and the cytoplasm surrounds a big nucleus.

The nucleus consists of vacuole traversed by chromatin filaments
and there is a small nucleolus lying adjacent to but distinct from
vacuole.

In the cytoplasm several inclusions are embedded as mitochondria,
reflective volutin granules, Oil droplets and glycogen particles.

Observed that a new bud can separate from the original cell to form
a new cell, when rapid budding is taking place, small chains or

clusters of buds may be seen.

383 iy phal) -2
5 _ywadll
dng i o palinal) (5,00 ¢ suadl slal 85 jeall Bl (e dais 3
La¥ s e e S JSAN ducay o JSAD 45 S 5 peddl LD
A8 il (5 paddl il




46

Aspergillus (Black mold):

The mycelium consists of much branched and septate hyphae
with multinucleate cells, from the mycelium arise non-septate
conidiophores, the free end of the conidiophore swells up into a
vesicle, numerous phialides or sterigmata, are budded out from the
vesicle and cover its entire surface, the sterigmata produce conidia
chains, the youngest conidia being at the base of the chain
(acropetally succession).

Penicillium (Green mold):

Examine the growth of Penicillium on agar under the low power
of the microscope. Mount a small piece in water. Examine and
sketch a portion of showing, the cell wall and the protoplasm. Note
the presence of transverse walls (septa) (i.e. septate and branched
multinucleate filaments).

Peziza:

Examine a vertical section in the ascocarp or apothecium and
notice that asci are vertically arranged, each containing eight
ascospores. Below the hymenium we find the sub-hymenium layer

which composed of compact hyphae. The hymenium and sub-




47

hymenium layers are both surrounded with a wall called peridium

composed of interwoven hyphae.
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3) Calss:Basidiomycetes

Puccinia graminis (wheat rust):

It causes the black or stem rust of wheat, oat, barley and several grasses.
It is a parasitic member of basidiomycetes which completes its life cycle

on two hosts and produces several kinds of spores.
a) Uredial stage (red rust stage):

Examine the surface of stem or leaf segments of wheat carrying uredia.
Uredosori have a red or orange color due to the abundance of uredospores.
Study a cross section of infected wheat stem and note that the surface
covered with huge numbers of oval shaped uredospores borne on the
terminal ends of stalks (hyphae), each spore contain two nuclei, and is

composed of one cell with an outer spiny thick wall.
b) Telial stage (black rust stage):

Examine the teleutospores which are elongated, black instead of red
and are two-celled with an outer smooth thick wall. Each cell contains
one nucleus.

c) Aecidial stage:

Note also the several large cup-shaped aecia located on the lower
surface of Berberis leaf. From the bottom of each aecium arises a closely
packed parallel chain of bi-nucleate, sub-globose, light orange yellow
aecidiospores. Note that each aecium is surrounded by a protective layer

of compact hyphae known as the peridium.
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Agaricus (Mushroom):

It is a saprophytic fungus, note that the basidiocarp (fruit body)
consists of a stalk and an umbrella shaped cap. An annulus may be found
as membranous ring around the upper part of the stalk.

Examine a vertical section through the gills; note that each gill is
composed of three layers:

a- Outer surface layer (hymenium) composed of basidia borne each 4

basidiospores and paraphyses.

b- The second layer is found as a compact zone of hyphae forming the

sub-hymenium layer.

c- A central zone composed of loose hyphae known as trama.
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Lichens

The lichens are composite plants made up of an alga and
fungus, the two being very intimately associated together. The
thallus mainly consists of fungus, the alga being held between
the fungus hyphae.

Note the growth habit of lichens, which may be either
crustose, foliose (leaf-like) and fruticose (much branched and
shrub-like).

Study a vertical section through a foliose thallus and notice
the following zones:

a) Upper cortex: consists of compact fungal hyphae.

b) Algal layer (gonidial layer): composed of loose hyphae
surrounding the algal cells.

c) Medulla: composed of very loosely interwoven
hyphae.

d) Lower cortex: composed of compact hyphae. The
outer surface of this zone gives rise to rhizoid-like

hyphae called rhizoid for fixation.
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C-Bryophyta
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1- Hepaticeae (liverworts)
Riccia:

Gametophyte of Riccia is the domination plant green, thalloid and
rosette- shaped. It has an undulating margin and its branching is
dichotomous.

Its middle part is thickened to form the midrib. It is fixed to the
substratum by unicellular rhizoids and multicellular scales. Examine and
make a labelled drawing of gametophyte. On the dorsal side note the
sporangia which appear as black dots. Examine a vertical section in the
thallus and notice that it is composed of two types of tissues:

1- An upper assimilating tissue which consists of assimilating filaments
rich in chloroplast and separated by air cavities. The upper most
layer of cells is devoid of chloroplasts and forms a sort of
discontinuous epidermis.

2- A lower storage tissue which consists of few layers of large cells
devoid of chloroplasts and rich with reserve food materials.

3- Examine the sex organs (archegonia and antheridia) in the basal part
of the air canal. Examine the sporophyte or sporangium and notice its
simple structure, it is composed of a sac surrounded by a sterile wall
enclosing a fertile tissue known as sporongenous tissue. The inside
sporogenous tissue is formed of a large number of spore mother

cells, each of which produces a spore tetrad. Notice also that the wall
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of the archegonium remains attached to the sporophyte and known as

calyptra.
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2- Mosci (mosses)

Funaria:

It is a unisexual (dioecious) moss in which the gametophyte is
composed of an upright stem that carries spirally arranged simple sessile
leaves. It is fixed to the substratum by branched multicellular rhizoids.
Sketch the gametophyte

Examine a vertical section in the male moss flower and notice that it is
composed of the involucre surrounding the antheridia (club-shaped,
brownish or golden in color) and the paraphysis (composed of single row
of cells).

Examine a vertical section in the female moss flower and notice the
involucre, archegonia and paraphysis that end with acute tips.

Examine the sporophyte that is carried on the gametophyte and notice
that it is differentiated into a foot which remains embedded in the tissues
of the gametophyte, a long stalk or seta and the capsule. Also notice that
the wall of the archegonium (clyptra) remains attached to the capsule.

Examine a longitudinal section (L.S.) in the capsule and notice its
multi a yered wall, the assimilating tissue known as apophysis, at its
base, the barrel-shaped sporogenous tissue, the columella, the air cavities
traversed by the assimilating filaments or trabeculae, the annulus, the

peristome teeth and the operculum or lid.
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D- Gymnosperms

Pinus

Examine and draw a portion of the Pinus stem provided. Note the
scale leaves each bearing in its axial a dwarf shoot carrying few
scale leaves and acicular (foliage) leaves.

Examine and notice that the female cone occur solitary and each
replaces a long branch. Examine L.S. in the young female cone and
notice the main axis bearing spirally arranged macrosporophylls
(carpels). Each carpels is distinguished into an upper part known as
the ovuliferous scale and lower part known as the bract scale, the
ovuliferous scale bears on its upper surface two inverted ovule.

Examine the male cones of Pinus and note that they are in
clusters and occupy the position of dwarf shoots. Dissect a male
cone and note each microsporophyll (or staminal leaf) bears on its
lower side two microsporangia (or pollen sacs) containing a number
of microspores (or pollen grains). Each grain has its outer coat
expanded into air bladders.

In the slide provided, which shows a longitudinal section through
the male cone, note that the short stalked staminal leaves are
spirally arranged on the axis and below a microsporangium is

observed.
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(A): Cluster of male cones of Pinus. (B): Abranch bearing female cones of Pinus.
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