daygaull dagy2ll daygmonll
glladl oalaill 4,415,
dlos daols
dely3ll das

i | sl & | ok
MICROBIOLOGY
(\gshasll < 50d1)
duiny el | &
alas)

lalall a2 19d1 s 39S

i | sl ) gl i 01y guisa

2020 - 2019 5les daals



lalal) 3 1941 dus -3 K s 81 o

il s 8 9o gl Juaiel|
Microbial growth and Metabolism
:Introduction 4asis e

asal Jal e dime Al clllie ) Lhals 8 28800 o LaYly Gl awa s
sty sall Bl jualially GlaliaV) oda Jialiy e S0 Leiilhs ALl Wil
dggemnll dsall Jia s0S0 (gsny AL jnaa (ol copmg iy (suSlls Cnguells CuanssY)
(lialially o(dpamall dgall o) gl (SIS S e (pS O e 3300
) Al alsall Jaxi AL LSy Lealind Al ) sdusdlly CupSIS dpideall jualiall (s
e 4y pe Ol lill oda oxiy ddliie Al cDlels ol gaall Kl ada
e lils aagll Laa Ol o fie sana ) aniity 531 Metabolism 313l Jially 4y sl

Add) Cag Bl enni afihalld i) 8 Lagal o Calisy daplall 3 oLl gai )
SV KT IRPREUPER RN PV POV JUTOW JUPE CIX PRETECE DA FE S OON
e umeatl] als (e SN il ag (g oal Akl gabival aie Jalal) 3all ) 5)Lay) Jay
S5 lilee aylatiy o585 53)) 0 HLEY) Ca LeasS o bl Suiats LAY apass e
LG gl
:A8B) o L) e Y il Yyl

aagis Al Jladl e Bpsea Gliga JS e Bl slsall 288N clall i
5yt lpaliaial Laay (Cpads) lidig g Basaie ClSu JS3 o Lyguiaal) LSl S
Aad lal) o A Jeaally Lol el dute] mand s Aans liSie ) et cangg
Guedl @raie G Ly Al sl e 1385 8Kl Glial) alaatl Lajla Slasy
 saill Apgllaall Zaulu) lalia¥) e Gemgsilly Sl (B s lall (& hisie CaanSsY)
:48Uallg 98N Jlaa @

tlaa i gana (I sl has Cus 4383 e LaY) o
s0SU 51 COyp sl awsl Al e adias Autotrophs dusall dgly clsls ~1

Agpanll QLS e adas Heterotrophs (4udsall 4aly je) 23l 4y piae S =2




lalal) 3 1941 dus -3 K s 81 o

tlaa Laal (yiie sene ) 48Ul jaime o 438000 o LaY) i
leilgaly iy (puedl) ppn 4o 48l e Jeasi Phototrophs diaill dsgca o bal =
.Cyanobacteria afhas clladall Jia S geall oS 5l dalany Lealdy Jadg oISl 30k e
Aya e 32u8Y) Gyl e Al e Jass Chemotrophs duisil) dibes ol o

Nitrobacter afiha Jic dpidee ilSpe o sl LIYIs lyyladll Jia 4y
) Taw 28U 500 e Jgemnl old 0 panll sie 28831 ¢ L) o i
o Aggac dga oLl A sual) BN Jysaty o g ABUY) Aigun L8 4503 & Cle sana day)
Gile sane aal Cyanobacteria iyl ¢luadl) afihall ais o A Jiad) dygne e s
shina ga5 3 ddbide ol 0ad) oladl) il B 53550 by ¢ Sgaall S 3 adilyal

L@.c\j.ju.a_’_\ At g cd Sly oLy jia.n_us.uj L3y j glyan jix_).x.;j il

i) 3ol Ll (350 usin s Cum Ao )3 3 Aals Al I3 g o i) s

-(1-8 Jil) Anabaena Oscnlatorlaj Nostoc lemsliad el has ¢ 30 Jsia

C Thzllus Slructure

Nostoc (uia Cyanobactena u,u_d\ &) padl) e.s.ual\ :(1-8) Jsa

Al AsUal) Jaiwa Chemoautotrophs AdUal) duileass 4351 4503 20l de gaaall
I adsas Al HoS g€l ey ) alsas 3 coypitll) dygume e )ge 520S0 (g AUl
(DsSsle) Aysmame a5 Lol A8l e Jsmamnll (Lajes (ol caaa el
Chemoheterotrophs 48Uall Asilues A3l 4803 o clys Suall 68 230G de gadd) W
Gllyg (saally calidio nlls il o SI Jie d8lally (50,81 HauneS dysuiaall algall aadius Al
ae (585 Fermentation esally alall e 508l Ll LS caglie by gannsSY) a5as
A8Ual) Aign A3l A3 e QN b Al desandly cgpine e ol Ligime Gung il
shuadll afhall Jie ()5S HaadS 4y sianll QLS Hall pazys A8l jaiadS ¢ gpuall Jaxind

Al afibadls A0Sl e




lalal) 3 1941 dus -3 K s 81 o

(G Al Jlaa e

ClLalls Aygall Gaseadly Clifigl) @Sl Gyl (J) dall QS pes 2 baS
Jie dpme GlSpe J88 Lo Gong il () gl 2 lias Loty Gl JS50 (g il ellgins
Oe Onng il Dl o g8 aaaid A8 L) Ll Ay V) sty dine) (iasanl)
il adhall Jie Ny (gsall coms il @llgins 2a8a elal Glligh dypme yis dygine jalias
slal cllia Laiy cdygunal) Zimg il juliad) cllgins afiha olliay «(Rhizobium) g sl
cpilly NHz Dabiilly NH," LiseVIS dypnall e Lt il aliaal) cllging 3,3 43
E.COli afihas Galladall Jlie cilisalidll mnss 48531 aelsilly drisal] iasand) a5
@AY aliall jalaag slall @

o35 488100 L) (35 (10 %90 -80 A JSihs dysall Do il paead Uansy o L) a3
So a8 e La¥l Juaad oWl (e dad o gging Jang B ) salll ki Y sl
ifsae pualie ) zlad WS dgpime jilaan (e elsells elad) (e (nnSs¥s Gangyugl)
G 5l palial) (mnyy waally agauallSly o gasealls o saulislly Cupslly sl Jia (Al
sy JSally clly Sl @lilly GalacllS AL Ciluey Lealiag
:Growth Factors saill Jalss @

st ) oy Gl Lty LS dpal) GWISH adaind V3l GLSall (e Ao sena
casenlly 4895V aelgll (mmyy Gpell€ Glielidl Agudll sl Jie ) A3l 8
il alana s olgudiy LS Hall o3 (psSE Jle 5ytiall Sl adilall e aaall Y] (sl
Uan gAY sall dalse ol el ) plias Y Qllabll gl aesy adiballs
S8 e Aypiaall GlSHall e ey Slisalidl) (e Aime g5l ) zlas S Al
=B A adlall ey liay Lol Gaea afiha Jie LSl o3 sSh dalal) cilagiy)
ki Y Chlamydia LadSlly Rickettsia buaSll Jie Zogda Jaly 3yl bkl
gyl Sl e lape s AUl g ey Wiy a3 danl) Z)a sl
Gl el ) (Cyanobacteria) adhall (e g 15l @llia de sanall 538 o il ey
gasadll A8lalls dygaell e VIS Aagusy Slse pe i Lailly L) o




lalal) 3 1941 dus -3 K s 81 o

:The Microbial Growth &8sl sla¥) sai —Lals
aliiia (< A glal) €Al Baly) Jsan 4sh 2a (s5ia e Growth sail Case
LAl saae il 8 WAL aae 30l Glé <l ‘l:ub} [PARCECNPERN N N A TPRT MG
sl s 2LEY) dae 850l Adal sy LGS B ey Laiy 2yl Jsha 8500 i
Sl dlee e Aailsall eday e (iaed ) Cogylall it saalgl) Alal AES of aaa B

.Reproduction

Ol ) sasl gl AR ass Cus binary fission AW jUadsy) dgyyhay adhall SIS
i) i e (e aiplesl) ol IS 21355 ahall dael (s Gl Legs bl
Leilaliin) JS ead Leld il aniin o Js il 64 -32-16-8-4-2 -1 (2") iasise
Ledss Aalal) LS a3 Cua el o lajae g Cilaiily Clidig yig dugsi (abead (g s puall
falee J8 I Jubiiasis ¢ ileafin Grla ) e doa gsld Jlaa oS Aa a2
gl by Alall Caaiie 8 Jalall sailly D) o Liad) Tayg Al salall awsiig aludsy|
e S pLud) lee 10 Bala LiSa Jalall (g8l jlanl) sty s

cCae Laaill LAY (e degane sl AR asliag o2 (il sl gl Jora e panill oSy
O sale zslyby omeledil (g el e B)le ga s Generation time Juiadl e Gl e
aady cpydal BcOli ol afilha 7 Uad JUl duw (e clelusae N Addy Gyyde
Bl Al Tag 2 Al 8 Ty Jonl (re) 050 -l o2gd duall ey 55 sl
He Bba day A gl s adhall (e dam (A3 Jas i die s aia (uSall
tp sl okl e daba 3a3 WA (e Ao genall 038 Gl adihall
:Lag Phase syl jshll -1

il o AlBlw e gl Gmnnd aiaa shae gl Lol die G giall LDIAY & Lias
OS) A5G adhall daef 4 &5 el sas s Alla 8 ol LS ALEY) o3 i 3a0al)
Al plealy ey Al G panll (e Leilipa oLy Lgili€ 323 L JS gl
S el gl s Ayl 538 (o) ciliag g cAUal) CuliS a g




lalal) 3 1941 dus -3 K s 81 o

Aol aydll gl adihall ¢ 53 -
bl 4 il Al angl) s 4k bl (saay daall 38N dan gl g5~
PH s Bladl da)aS &bl Jalgally (o sl Al Cagplall (g 4L (20 —7
sl jsda 8 0s <5l adilalld cLajee s Ja aie aflal) 4 caslK Al Ll -y
comal Gads Ac e el sk Hlati iyl sl
:Logarithmic or Exponential Phase () cislaill jsd) by leslll gdall —2
LS a2yt eV ana (oamBly sy lall 13 o8 adilyall LA ool Cum saill j5la 5a
Gl gai Jane Lase Caeliyy adis o8 &gl alaaly cilisig pll (e Walgine caoliaiy,
skl 13 3y A5 (Generation Jus ge e aluiil IS5 Jual) sae Jicin cua (27)
Cim dgaae Sua b sl ahall oY Aled Ve () LAY 230 5aly) aind DU L 3y
Lmganll dapy yuriiy eanSY) Sllgindy 48100 sualiall eDlgiul ge Tl i Sa juam
A sk 8 LA Jasis sl g st ) Ly 53 Les Rale ciliSia
:Stationary Phase «ldl) jsh -3
LAY sac saly) aied aiyle sl ohall e 53al) Alajall 8 afihall s Y axe Uals
o5 sl aat WIS e /107 Jlsm adhall 3 Logae 238l 555 lal Gua 501 fas
QS adihall (any a5y Al athall dlacl 4 ads f 5ol Ladl Vs Wl gl moe
N ame gsbat (N agmy sdall a3 adhall sae ld &) LAl 15V daglie oS
Gy €l pall L yat pae pe pLil) e LBAD il (g gl NV ana e sl
A el gl
LSl AaaN) Jpean —i
ol 8 saill Jalse s Sy A1) S gall (aldssl —o
salll DA Lol Al sl K1y —5
Jall ciliee Jling g el Jada (8 s G Lol dale dpaa] sdall 134 ALY )
Sl ilss s (Al S 3% Jpla Aatie Alay LOAD oLy saa Labag) )




lalal) 3 1941 dus -3 K s 81 o

:Death or Decline Phase <isall jsk —4

Dy afilall A Bl il EL s 20030 Sl M Cua e dasll joanill jola ga
LSSl ) daage adiball o Jalsadl 028 aan 53555 (PH Jimgyaed) SIS 4505810 Jalsall
A5k 5] 488N Ll Al ey slis e 35 (Cgaiy LI LAY Jla Gl U<
A(8-1 JSall) dipadl LAY Lay Clus e painsal) HSEN Cunnsy o3l (10

DNA attached to

® CeII DiviSion menorane @
« Generation time co e l
+ Phases of growth RS

Cross wall forms l
o
%

Cell divides into two
D cells and the DNA is
(decline) partitioned into each
future daughter cell
Log

hase
(exponential) P C (@

phase X
Cells
separate

T & @

Daughter cells

)

Number of cells (log)

Time

Aadal) eLal) gai skl :(8-1) Jsid
DIbYL ety oLl satll Cililany (lladin oaiplesll) odally ABLA) 55 G aadly
Mg o Al Mgal) (455 sV o2 e Lal) alasi) Al 8 A pailly ddag yal)
eyall A Ll Ay sall A0Sy clinalills 4l s 3y saanll (iagead) 2 L) Lgie ¢ sl CDi
e shIL i sl oy il GhEWYT el Lasad saill jyae e U
Aseall claliad) 7 L) Lete Ay (D dge o Lgie i Al dlgadly sailly ddag sl
st s asaidls pualls




alal| a2 1od| dues -3 i sl 8/ ol

159l A8 oLl dic 480 50 @

b Gyshay Sty ¢(8-2 JSall) AN 8y5 i Bakna 350 Bl Ahda cLaY) s
% 5 Mo Ledlysivadl aludily sLai) 1aa IS Cum Jasdl) Ll jolas il skl Lea
DNA aeliai ¢hanys o ) skl 8 UDAY 4nais % 95 L) Ll 418l 500 520
.S shll

Eukaroyotic Replication Cycle
(Times are for Cells Growing in Culture)

DNA=2n -> 4n

GO: Resting Phase

G1: Growth & Metabolism

S: DNA Replication

G2: Growth of Structural Elements
M: Mitosis

Blaill Aids plal) wis 44810 590 :(8-2) Jedd)




lalal) 3 1941 dus -3 K s 81 o

Kol a1 g 3 530 Jolguad
Factors affecting the Microbial growth

Lieally ol Lmgen ahall colaall o afhall sai B 5 dawd) Jalse dayl 2as
iad) AileS Jalse s o(gisamsl) xozall —pH — 5)la) 48038 Jlse Lgia Jslall
(Apare ) —clinalid —2aUal) —o Ll —Cpm g il) =y s0ySI) = CpanSY)
:Temperature 3l a3 -y

el Bhhall da)d (sl — i~ raa Bha da)) sall (ha Jlaw & S JS
i Hhall Aay e LS gaill Jame (miiyg L0 o sall) L 5% ) Al o
Losacs Lial) ylall daps vie Lon sl gy patl Lo iy ) (gouaill Aoyl Y Jost
i Ladie aill Sgaty dom (855 i il lall oy Jead b Sall alies aidiind
la sl Tiall gyhall Aaal By leardi (Says Hhalls adiball sai ity o3l 50 3hall da
tod Clesane EO
:Psychrophiles 339! 4aa afila -1

Ghliall 8 aag (a725) d8jall pla dapy (B Gipa ST dall (4535 % 1570 (g sad
»3a a3 .Flavobacterium s (Pseudomonas (usliadU Zaylill aihall Jie dgdaills 5,0
oyl Ak giaall 43V alid (s 438l o LaYY)
:Mesophiles dsiaal) 3 all daa adin -2

sl A sasasall LSS adiee Jie 2745 =20 (o asadl 5 3830 5)ha dagy B el
) ey sanl) Lyl caras ) Lty 2230 $ha dago 8 2 IS st
(Y58 Lty Sty Ol salullS 237 5lm Ao (8 s el
:Thermophiles 4adijal) Al daa adila -3

Gin 290 Blya dap Sa sl pdiiady 245 (e el Blha daal Kl o2 oz liad
i giall afhal) Jia Lgiapl o ddailaey 236 AN o324 dutely cilis g ully eyl s
2 adiball Cise s 25m L laye s Bacillus coagulaus adihas ccoldaall ald e 4 gl

(sl 3] (Fia) LRl A gpas g Liyly iyl 585 ) Gala L Aadige Byl Cilao




lalal) 3 1941 dus -3 K s 81 o

:pH Lagaal A0 —Lilh

(e e ldall Jsa Ailesll L) o dga (e DlayiY) due (o dungaall da)y fiss
D cgdaal) gl 8 Cngynel) 5SS Asyn Aibesl) edlelal) il )il dea
¢l Jsalls Date cpms el Dlsd SR I Ale g5 PH el sl dmsen e
i e ¢ men —Jolaie —(g5B)(0 —7-14) Lgab 5t dasan danys Al ¢ LinSl,
by A st AZOtObAcCter afhas pH 8 (55l oy & sati Vibrio cholerae )5S0
LY b g Lgils 1 7.5-6.5 ¢y Jateall Jassgl) Joai adilyad) ey ¢ amen
25 6.0-5.5 (0 G gaall ABL clipd) byl Juaii ey A glill 3005 f dpaalal)
A e Jaans ) adhall g5 Gan ang adibal) (e Juadl e oy 3 g
ifle insen dayn 3 san Thiobacillus thioxidans s «Sulfolobus Jis <yl saush
b s S adhall e (5)al g 1ol aagrs Bl dia geall Alaatia ansis PH 2-1 s
S les LisaYl daiie Bacillus pasteurii Lysll Allaall afhall Jie 450l 3005 ol
Pl Sl el Aunslia Al A5l Jaaty (Sl s

Tl V) 8 oSy g Sl il Aagis A€ e Y Amlal) i) S pan B )
G G (sl Janaslly g ySaall 55 Cann Rudaganl) o) B gl ) 3045 i due Linal)
Gily 4isa¥) Gagaall jaedd o) LS Taussll dcagan il 6 dygmall asaal) S)d)
Gggli ST gl Jeay L g

Cuth A Gl 58 12y Cilig Seall g Janae (b alias) aaiiy pH ded aliss) o
s Gl Gageall o RS LS 58 puedil) dilany 58 Al afihalld (DU delia 4ile
il il e daganl) o) Jadaly Aae ) alad aia Jills o aY) alyy Sl peas
i) Ciligills gl clindl Jie Buffers dakaie alseS 4las LS e Jaludl
(PH 8-6 (1 Aumsasll a8y Jainy KoHPO, s KHPOy o sanslisall
doadil) (3gb dady) -G

o Leilage Ol oyt () CiligSaall JHED a8 i) (38 AnsY) Apaal o
Myt s cilally o)sgl) aiiad 3 4adY) 036 Jeriid LA” 2650 aaailliy A° 2800-2300




lalal) 3 1941 dus -3 K s 81 o

ghl) —la)

b iy IS A sga) 05S8 of cang 3) byl e ST sle () adihall 2 liag
o elall ang AR (55 e % 90-80 lea e lall J<ihy (gslall lanlly Layspe J s Ll
LY pde o oyl oLl dgage saill 488N o LaY) pakind Vs Uniise ol ha 43321
1) sail) ki ¥ AaEA) LIS G o a8 a8 jall Ll 355 (e 2V Glla) ae
ngs «aSlsill 3 % 20-15 5 lshamall 3 % 5-3 ) (Lall s lall) L) (ggind) (mis)
) A COPAREN (RGRENWN [ DN PP ON 57

100 X Casiaill say 3l = Cadatl) 8 030

= 45k %
aaaill J8 ()5l

Glipa ae Basie 058 4iliia plans (Y s IS8 aan Y Tl 6 il oLl ()
Al eahs sl Hlag i (re A0 Jallaall Hlag Jars Gl (e i Lae 48 20 sl
e Losuiia (s102)) Jolaall lal) Jaaally Cayads (aw) Active water Slall Ll
axd Ll ) Aaad) Lol ) 8 sl 288 IS adaiadis (Candall) o Lall (gylanll Jazal)
0.88 ylax <0.91 afihys : Il J<al e oY) asll ,250.93-0.63 o Ale Jalis
abies S Caliall Lgiaslia 8 adihall ¢ 15l Calians €0.75 daslall Lme adila <0.80 kb
Pl g Alsha sadd Cadarilly 4,3 Y) ada (Karg calially JiE 4 pmdl) LA
:(O2) Cramsy) ~lald

Aaa) N sy Al e Jaaaal) dal e CpmnsOU 28800 cLaY) alias 7 a3
2l €Y agas dany L Slsadll puanll S jeddll Bk e A8l e Jhasd 554N
1) Laiys 43Ua + HoO + CO, Akl \ansl e oty el ySadls s S Laliis Y Al
+ COy + i paeay JAI (meaS Gdaiy LS sae ik CpanlY) L cuiaid)
+ CO, + NHy + Gl [ gen 2lsel) cagplall 6 cilisigll Jas e iy cole + CHy
AgS dute DSy Gang el CupSy Ol Al adll gyl (8 Lellas e iy H,0

top OO Lglalia) s Cile sans bae ) 4880 WSKY o

10



lalal) 3 1941 dus -3 K s 81 o

:Obligate aerobes 4;la) 43l (i

g 8 V) et Vg ecadladally ilyyhailly allyall (e oS Tare degandll i o
@l pall el ac s Acetobacter (mbA Jieale 8 s aill Cadigyg Sy
O Sle 385 Led ) shalidl ST as) & (aes Al Mycobacterium tuberculosis
Gsds ele UsSa il Alae oL mg yasglly s DU JiinaS (a5 - Sy
G ans A adihall Labug U 1anSsa ity 53 HyOp cinesY) L) 5l (in g el s
Ol ) 4 5sh SV e L) Jyiay o3 Catalase HYUS ab) g sl alaes
abais Jelai il Free radicals syall jsdall e (OH) donsSsyaell 2)led yiinis colay
Akl Gl
:Facultative anaerobe ay,Las) d)sa ¥ —<

dlsell Cag el el 1Y) i€V Gl s dgag (b 28BN L) e psill 134 sal
Glpyhadlly afihall e oS are desanall oda amiy Al Cagydall cuad el §d
s Laal Ja12 335850l E.COlI ()5l adilyas LU (man afilya Jlie jiladll Liagead
o Lt Sy a3 G0 oY) e LI Jagl) 50 G gl lasy)
(8-3 Jsall) Adlsm Cagyls A nal)
:Obligate Anaerobe 4,k 432 ¥ (z

Glefy oLed Sty Unfia yiind (53 U Aalal) g0 B o de ganall 638 Joan
.Bacteroides s Fusobacterium ubal) Jte YUSI a3 735 Y g )58Y) 028

glini Vs Lol ¥ gats Leal ey el Aaslin Lgd o 480D adihall (mny aansy
s o @l s of s a1 S5 Jaa of (S Ll V) P13 il (pmasS
Al wlaaally «Clostridium perifringens s «Clostridium — tetani  afiha JUs
o) iy oysay sas AU (maa ) s KU iy o586 Coa Lactobacillus
& Lactobacillus adlya iy il dilsa QK gai piay Las 4aShi Cani 4 sl
Ol ym a3 a5 Ll VI YU a3l 5,8 Y adlhall ol G e )il Al g

Crnsoel) Sl (358 Al Ay sumall Ssall 2S5y 3 Peroxidase

11



lalal) 3 1941 dus -3 K s 81 o

:Microaerophilic slsgd) (e ALt ciliast daa adilys (2
e 3 (B s S0 aihal) e psil) 138 saing eSOl Aalal) dasd adila o
0sSis «(%10 =5) oSl anSyl JB Dle (e B dad Jiaiy (pansY) (e AL
Cro s sy Glay) s o ldlsaY i€V e Sl bkl slad dulia

.Azotobacter ails; cLactobacillus s gk

[ ] ] [ )
R N ik gatll
}4“\‘““\ b Sl
o
Grandl
oLV A sell Al el Bl gedl a5l OBY dsa il e
3 _pdall OnnS ) e

O adlall Aala :(8-3) Jsad)

:0SMOLIC Pressure jsam) il —lusl

sl e % 271 585 (A sall Jaatih @S] mlal) e dille 3805 adihall alase zlas Y
anliay sl 4 ) i bl 5005 &) L Lplial s lall dlesiall ety NaCl o g5l
5350 dillae  adhall dgny &Y 4,06V i Glld e oliind s 3880 LSH e & il
A5e V) axidis Leadlysisd) (eSins o Ll DAY i o Plasmolysis WA 4ol ) sas
g1l Ly aag b e a2l L pail) o 5p0l8 e LAY aaiy LAY Jlas g daapll
Aadl) il adhall Jie mle % 8 385 (Ao (geimg oy (8 sl Joeai ada)
% 20-10 o WSy dillae 3 402Y) Lda iy @l Staphylococcus aureus

Vil 385 o adhal) Bilats adhall e el s Uaia jilaally clyladl) Joas
e dillall e (nes aass (ea)ladl Tl 8 W3S 55 s (g5l Camn Lanly sl Jal
:hypertonic solution sisill Jada Jglawa -1

sallall o caudy leise () (sa% 10y o Lall Lgiladd dais daijald) dolal) 48 (s
(el Laia 3yl b malall o) e3P DY
:hypotonic solution gl (el Jslaa —2

s laaly o Lall Ja Aaii daasipall 2l) 4 fduss

12



lalal) 3 1941 dus -3 K s 81 o

Ml e oWl oY L) bl Jay (Jin Sigil) Bl Jslaa 8 48801 e LaY) alana sl
daglall Al 288N £ LAV Capty Lasadd Jle ale 3858 ) g liad Ledanys i)
il s Aalld) @) b el e3a a3y Saltiness Obligate
rlphdl) gad 8 355l Jalsall @

e ) el dylaa) iy GlilS gb leald) L yme 4l IS licY) 3
Aaky cdpmeall Lalu ) Juaiis cdlsind) 5y)all cilayy 3 Lasas culphaill satis ¢ jeiill o)ya)
b Clphdll A gyan Gl 4y aall LD J58y Jo clphaill sail (5)9 a8 ¢ sl
Lgume e e 2 Saprophytic il 4wy LK cilyyhdll abiaas dialadl (SLYI
clphdll G s G sadad) Ay pcantl LS pall Aladl clag i) e amaall @llia Ll A
Glphad liag (laye s dplalls aadlly Gaadly Soadls 45l 4y puzanll Ssall Hie Cipa ol
et ¥ Al ilds sasie Lalyel candi Addls Lima g AY) Lall Bl e s
Ll V) cggsime IS 03080 prame () g liad GlA) guall oSl Aleny oLl il ladl)
(Rasme ne) Ao A0yS5 A)shushs Aimg i jalias e dygiadl Glall 8 gell) aodaius
iy gtlaliia) S5 adains il alane G a1

O malal) ekl

13



