g
g“ ES605C Date......f.l....{.z
¥

fnuidonmenial l\"IimDAja{ug#

o o
: Tt is st J.u,\lu o Omon. thad ascwe oo dmald
j‘r oy Ao s Lospis le'\ h&kon}/ uauu Ao 0(0) 4
ﬂ W batitsuat, Uiseus Inun{.-ogoao mfr-D
]J
ﬁ 2oy _mivoblo:  1£ (uﬁfmd o4 the 4
o mivwhicl intewelion  coith eath ethte (
ﬁ v biptc F  abiotic ) and ~Lhy oo adook
19 z'n'}aiiu&am_%ozx_lmmaa_mwm ) anumnnmuu!

P

P BiptHe == Ablplic.

.3 ; :
]g_zzz}b_n%__&l mmw/xaw&a i R

150  ssond o 4 mumﬁgw,;;‘i e

mi the LNy
M aedrdi e {s‘ﬂé u:ixuuc_ue g

E__Q/ﬂu_ﬁ:é;m}mn&qanum = s

On 1he  bhasu of QHI?ID:

Iﬂ Q- Autnchthonouu
IJ’ @ Allochthonua

ljﬂ ﬁ Awdochthonou < Thu. NAke  HNY 90 UM
b__lﬂ_#«i—wwwnmem = ﬁuﬁ Skt :

and arMound l/xuf-ino ﬂ,LL; Joarxms.  FOx

4____45__2141_11:@_1_&0_,_&9# m -iyad Dlic
-~




M*L@m);ﬂ“{, ﬁu~ e r
——mmm&w——fﬂ’*—aﬁ .La.dab.a.cu?‘émi_bmﬂafa-, <y

O T o habitet  ehasadeodseol hy  hosuh
tonditon  ox uny avowsable wn&mdmﬁ%t'

= ) \ .
highex D (0u0¢ fempusadiod., bt@vb/_loww..‘

acdic] basic  puiio -
cly / Dﬂlﬁﬂi —ﬁ

@ Cample of  Exi: Env: indude polax segions , &

oleAods ualpmm".(___,.mgio.n_,, nlu_lb sara toent . e

OLelex #au___.m&mn 5 VAR A TN -

@ Extromophiles o They W  fluing O3 uSrn e

WA 1t obilibky Ao AumuvVC  ip  xdidme R,

envi qon mendal . conditions  ou @ meauld 1)3 o A

vasaunt  fernpesodidr i — puiley [ .

d They can Lu,__(_aﬂymdaw( Iinto  H#00 Aype by s
@ fxpamnphilic @ Sxbumotnltant

clu:m’n,_am_ox.«..-_ Ty coun Adlmeds b

__mone  eadume  ond " ontrume  tond”  hut 2,

o AuMuive-  ton gMow ot Do

A e optimom  tOnditiOns o

i o L RAD ks o

LD R T A, g

s L




1o

| DA, ovisves |

R - e |

!‘a—“_CLam{,L : ) jleg o - =

N @ ThPH__rQ_Q#‘);[ﬂ o 'Th(:]: oute AN muunnh\?a:numz_ =
3 t+hod QUOLD ot fermp: _auwund yg-50 C-

1 Thnsninso. ashaidillanclotind ~un.A-0spas o fike

ﬁ_‘a H)g;-rmnﬂ gfmt iﬂ hgp A;ﬂdﬁ?‘___,__baﬂj—upg _A/Atu._ng{_‘j
|

}_xa 2te:

ra Zbgef | as4o: O% +H00 ZUPIA,_:. N WIS T
. Lo cudteckiUe Thestmohhi (€4 Obligate mvima}bm

R v ; ) X

ﬂ L 77—.u71 can  ausipive  od  hoth Thu,/ HoLIL h{?hm
l hfgh ot ol oug fernp: ,ég}{ theis

ﬁ,_q mnnhym:b ~I—cm1){)4m‘um - W iR 2 Mjﬁ.ual rhbaasle s ol

I Gfxamnlc 2 mubwmaxum, Sﬁ&_ cach ol

AT43hahod hatdesd um s,b : N Lgatyy

I.’_#__ﬂai(_o:é__ﬂduiaiian 0% fhmmo.bb_l_e_g
‘ﬂ:’ (\ Thaetx Cn:zumu aurd P&D}ﬂﬂ/ oo MLLh MONR

;H,_ ,(-La})ILato heod - .

h‘@;&%M_ﬁw Tht 000 N uwwfg_ _-A—LU;—L;I e

'S m_mi_.“wld b e edusee rThcy |
I B s aund_Jm,_.d;oJ,b Ao poda. ;uzgzcn and_

an g lon _ Fox -
l’a \ &xunlm moncLs /bxﬁ LA W : B
lz “. ;;.-;.;‘x ,A;hhmsmmana;_./x,b_ KR Y ) REARE ¥ |

- . :
L) L} gy aiy , 5 N 3 A ey
'



Macle o:g Anm!:m}-mg_h:[[) PAurho/)hL/e 3 ' &

(0527 Atable  at 160 J.om7nwndtxm'

. tunscdusradio]  Ledty  acdods  which bl 4o ¢

. | 1)) g. /
—moundoun o pemi- : c. @
_é In  +haous Alstu b *H)Ud house hloh (n+C g

soniond - ( Cuanine . &J—H)Amc) u:)hl(h medn
‘U 3 f T 9] '

htthsa An  the biosunthesiz of oall aminp CGuUos &
. . . &

- ° o o

lj)lu.(b AN L can Atlﬂllolue Q.ll‘t! 9(_’:“2[1) [It '
mm%_b%h,_ﬂw__&r;@oww} DEes
- zo!

_o{LmEc_.u‘ic_T_.'_

I-thvmi—huuna! wents Mot .Jlbnfn(c}d o T .3
__Ea_z_ﬂyd&mu__z&cmiauw_,_ﬂyﬁ_OMMmm Ap- 8.
70 5 s

Thiie oHDJun wbltedis  exhihi
Jh)bfht“ [€ %Mtwuuaa_l; &
Adchi mu.a at b:’ahe}{ kmhwatum _C_Auxb__,mmfuzu_ N
asd almmnlnaouu) ;b__fbwa_;&unLﬁuzLQ.! afmmlgu,d_‘

<

w,_ AD m;gmnum tohith %m)un od Joww_ﬁ{m/n*__- ,
bud  evolteol  du  exhibit  thewt qﬁuzuitnnf_ai,v -
-———Jhﬂb Jcmj&mﬂw‘z,)__-_ﬂ TG IR T T, T
. _aon't  _hawuvt aucel rrxmb»mnﬂ*_ﬁg
im{camL llal? bman?bﬁ;gﬁ branchtol  torfth — 8

e, &L(a. b
WMRM& pww .

7 Abl high heat ound UV aolicdion-
F.




3
J
N3

Date........ouene
, #_Mwoxganlan_m_m—,ﬂﬂww ot
. o ! ' _,waﬂi
than  odmmshhesd  prassuse - They o dound
N ) X 7’ / d D
, LD olieph Ata  Uenk - -
/- = :
J : gg- Shbrbsas@ing - Ap:-. ; S
3 Photohadtruum. : ' —

Q_Mm_aﬁ‘_ﬂdaﬁ-lnm)m 5 . EUPER e SR L
_L;_Jbzﬂ_bnuf_gd_m h'llb, mm

rembHUNE
J . nutruent uhmk,l at. lnabl}l. nﬂwrm vl
__Qg_ﬂug_bam_lm wmmﬂiama_ag__pxmn_
3____7nmﬂm_am_bx bm_mmmwon :

3 # M _dn et pH- 3 o
3 )y Addophidus 3 Oxgunuma s Awwiveol o
3 b&e.‘ hex.: ' atldic - condutions - Zbi,v AL, %_QU.DCLJJ) ~ -

Hﬂdﬂ_,&m Ladd - 4 ulpban_x Mmiaﬁ._fmo(

wal mints - w

Fost .2%.3' lottn- l)aum_u o Qtnd. 'DquO\UHLu__

.
- . __cetmalanng -
e

o

Iy Theix' (e mcmbuanc ,-Amklmpwynmblc, whith

: saabue Ahy mm#_a&_pﬂuknm; 8 |
?MMMLM wdu.‘m fwo _tmalt
) —_gwhlcb’ogﬂun_p)m/fni e cnbud -oﬂ ,motom
. in_ Ao dhs wtnﬁi{um_ g
. 3y “z:mﬁ bam_mﬂbanum_io Humove  exlesd
- o {rom. _Ahg cﬂfo,bQMm‘ Qikacilnga )
,.___Lbauilm__badfma_ﬂhuma Ain ,QtuaUC,J;mzw_

__.__ﬂ_ui Qé ,CﬂfOA[ﬂJm 1o

a,__mm_FH___bMﬂMim__dmug',&M/M&mU‘jhﬁm




9} .77347u. el b. UM b“%ug. o tauts J—hﬂ_t hay< -!
’ : - ; " : : - = ’
_ e - _ i !
_ e and QoL n  enuiHonmntd ' Jdn &
mtmmu:f, high pH  euwurd d-13-, Tt i og
y Ho0 “ hé.’b-u Sy " :
| ® Foeutdatise S - Thud (an.  aMoLn ht;Hq in neudxal
| Oh ol g glkedune  Condition - 3
,Jund-:nmna ' . L5354 i
D LY '

j ea’ 5 al!kﬂhbb ,{ (:lﬂﬁﬁ‘!aﬁ“‘m Sb' 0 D:[ “Q[QD(JQ[Z!E![’![[ 0
Mod ; Saahialh = ..
(H?) -—é/wm outst  enviMonrntnt tolirting £

' d
‘!akmg!. 0:6 Pga-];am , mﬂu.ztlan_a &D.LC‘

Hemoved - .

Jsom  the.  2NUIHODYDANE - .
mintaww jmowm‘ N
tohith  psoduity add  naiot.  thtis L

2y . Theix bl mbum_mmutﬁ-é__QQL

w:ﬁhm hﬂp‘u Agekiges , ::
___malnia[nf_%._ Jiﬂ-bf-lﬂy— __steolutipn. ¥
A‘l’) . ’nsHDH)n bmkmg_a__-_s ;._____f?_ N

h um. A m -w.‘z&wg&_maw wnunwmn. .i

__QAmgbbLlu La_Th axe QHOUD 06 IO~ MW__

Ausuive  od bvbw OAmo{fc__-qu__wm___
__M__Oli wm_wmm_mnm . [

\

. . . . 3
\ 1 | ‘ ‘




3 | ‘

s : Date..' ............. |
D LT e i S
Q—_Tbud Mﬁomd._m_bw_hauwgmlgbm_ Au_aaﬂ 1
3 cenc Liky ,lnnd induduls - ‘
g 9_9__11111.41.1.0_/,1[1.A+__z.¢,9mwucba;zama%,,(.M~
3__1‘_‘10111_06 Adeptotion £ oo

31y Ibu(f_fxuauldf,_mdbﬁwuﬂ_wmn,lmm Liks
-3 odwhsty that prevent  thange o OsmMOHC

DAOAIINLE ~ 68 oce cocnwens 00
_',_2;_'Dlwc de ngdma_baw; AN0ML

O cthauges ancl hyduthhobidly
9 them  agoinst dhe _thange — An _A_o{un_wmfmu

,_0 2 —= SARILY 'AQ.._
1 m.__un wj)u.rn_l, A >

3__mmEl?'::fj?mgf%a.n1,4zm JUQUULL h:gbex Aolt qym;_,_

3 JDmL thete  susuval - 7hud oL ,60una(_ U R

9 doling loakes . podine  ponck . Atoe wodOc
Hotormonas _,A}a L Exwinia 4(’b___ O
T__ModLaé [-10( tallpn 3 e
___J}Jtaudﬁ,acuunuﬂm - Lovger yors Lone an
D thos qfto,bioum; do- saath  kgud i pruum a
S  stot - . UL Y S
9 N Ibud_auumulm __mmtgﬂmci.wm 71TMLdf, iy
,‘__,tnuLMbL ~db - rneuntadn  Aedt conerilrodion:
3+_Ibm_pﬂpiumm FYMLL _hawe iau{%e
”,__pmpuxﬁanx__ag. Gutamodes  punal w,bwm 28

4D whith Pre 2he h,waw/:hobaa.t# . L

2

-

4 ]

v B TN TP s
2



Agsociation oﬁ two 0x more duffrant Ape it -

o Miwwbiod Tnieradion

| —@hw (an‘&..,aeum anoli. lgmw,“ _

——ﬁdﬂdgmhw.a*. Ongibganum Cm bc ucaim( o7L
e __awifatr od  anathex -
ﬁh—ﬂﬂl{ymmnt C smmallerr anlmaﬂl) S al’wayﬂ
| \_Law:lmt__an_m_jaujm_wﬁomum, .

,——ftﬁﬂdymm_-_am_axganum can be lncaj.wl (Lolthun,
aantbw_ﬁuga.num ST MR V!

. \
— - —= TSR - S

. Ectof Eodesymbiosie £ . Lasas

_Mma@mm_hm_ﬁme-m& Inkide anol

_auum_%_amﬁ:m_axymnum ,
Thiothrux /.(b = Autphus u,m'y bc'/dv:a'a which.

___M_M_JAL_A%QM Z; m . Qarpua -

___and__ultu.‘ab__du%_w m a /aa)rcu 1HC _ hatfeua -

f???'!ﬁ111ﬁ‘\\1‘\\‘\3

I‘Qummfhmnl L_.Q_MQUQHGL wrtb plan:l 200t

A_MMMTALM__MW g ol o
haue}{}'(u wnﬁ __On _Huu( Jw%a(_u .

____Aymhaﬂc_ﬁﬂadian!brlb mm_JbL-Mfucmrkni ou)_o(

“u“'bc oI Ammanmi__.,_h._ LAAS 0

_Mmbiaﬂr_'_mifamﬂm__dnn 4 Otewrt mall,bmol.mﬂa

ath time & mlummymum_ Inteatt | oith

__odua__wrjimut_fhwc muwonmm.t y @ ALdes g

of Jualﬁaf.k_,p.upaw QWS un ke Lougyx = oy
O- tommunify that will ;m/&acf athte

—pudaf e CSfyoten - gl 8., 9§

- -

Do » H»Hh»




: -“b_ﬁamwﬂm - \ —
9 3y Commenializm, ~ go
N I Ao
L

~——MNegaluse Tt ebions T
DN,

[ — 0132y Postasitiom

', o 3 Ammensalum,

DY /mll_\_d-ﬂ-fOn




Tm\‘u otdollre thy  attlekes Jmlzmd;by--ﬂlwt—
plugllatee. ‘ TVRIL 1Y . L N
Becamre Ahs Juum{eﬁ hMU i ajnﬂt alwa#i—-
i _mcapablﬁ, a& Ay nl—hdg_h' bl ohes m5#m£ =1 S
O _cotabipe m ~ hqwmm__a:g__umzm) ;

—olehenaiut _on  the  anetiedivtic ,pdofqpa__gn.&,_ﬁ- 3
atr omiakntec ! =

@_Lulzuu_o T is ¥he aMDumHQn_b{w__ﬁunguJ.}_ﬁmmr
—odgod - Fungua s colleol — myceobiont and. T
o odgae  fa M phytobiord 3 L
> __The chavotlvuatic mazzpha(oga_ E;Lu.hm_u__L., o=
- A4 0ot Cad'u_bn&d__b# 2ithes Ay:mbmzu;_ DR ;

114 umlual

on h nh:l (0, angl mi’notaLL ,.m_ﬁungbu_‘
gLl o.&@.mnu___cmcbm_, W@%&m_‘
A gdga,z___ama(__w_ bebten. the ,_téung.u.&____,,ﬂ

__/umﬂu:t dm_aalgu_—{_amm_w@m _%Jf ®$ 2=

__Q!Ao_,;wouide waetere  anol  _oninexods  gnel @ &

__,.ﬁ,pnm _Aubstrody  Jo  0Lgor  to 9}1@(4) B
, wdqaadw.ﬂ#,_ : S ‘ — g
—idancitaine = L -

_Q_.Aynt)mf hiam o JFt . an  Qusod. ouhan_. 4 tdhith
). ?"“’”"X One. QMM  tithix oltpuools on 8
Jovendo s . fs ln')’bxauuL A# Growth. lgaHOJq Y2175 SNV
_ Ox dubstrate oo ol by _anothey . 0 anim '
___gdnwwd necur bbf £.15

In Wwﬂ Lboth mja‘wm _h-&ﬂ&tLtM-\‘

——



Date. lu~09-2022

y ;-I‘&-M ,_a&o__iamd M#mtmg. o), Aaﬂuuu ,:bf.m.mncnzm1

— - In thu Lh ! ganit.  (ompOUrdL
’*AQ&(J# b %Mmuﬂg_,gda }:aufuuaj whith raliai
¥ anaLdbgatmym_be_ﬁammwm%_ —

i___fa_f_fa_&uau
vy an(xczcl)m inhipit  Jhe Mlhﬂoﬂ__gmmiﬁﬁﬂj_ﬂ -

104 Ao Juwthex ,ua,;mau the orxganic -
COm/mannlJ U s : ’ - . —

J;_ﬂwlnma,hmaﬂmlJ_Tf_A a__fw_%muw_mm —
(nLoflue ‘A_bLn{tD?thL__JuﬁDdiaMblﬁ in__epdhich

one oyganum Aives m_m_b#_ﬁnmap%

other¢ «
In  thu hoth iﬂz__Q&ganumL_M_Lm%zﬁlA{_Aur
abesry not JOYOA# *7/—@)\) -—

'\ =

» 1

%

e J

9

- Qro;mlplt S O _mauDNe co@tm.~ _ ,
)

2

2

.

onship - ,_XT;/

Y- AIV-lnelﬂa_ - the toOsm. seercety NOt obugado?
_muts  fom - the -l-J_nbL 9.41!/70(& en  theix bhatk
wohith doda. k. in | swdusn  the
. padude ;wowde..u. tnsulodton da the  tooxm -

a_j___qmaxum.mng CﬂuiO‘--JnaLudion) A —

phudmendn.  dhow  dh  Qeeulumeadion oﬁ _
,____Algmum} mots ewdea Lnubltd @ .Aln&/t ,

Lo endt fbt  vw-of . bavedics o U-LL_aLuu-c%_l

r —




—@__lht_miﬂomgmm_pdomuu_,&'b)dréh audo~ [ndu e
compounds and o U populedivn  Pre. the

__mm_a%__tm&_wmﬁaundlh_umw wvdtical
: hu __which /x/hu—éfc s

qse Mﬁﬂmal_ﬁ_A[zaﬁulaﬁDn . ant- hlotle
_—f.malum,__mn@wﬂa l/tc) ol 5

)

jz__mn#_bauuu‘a ‘.zm%, _cm_(pS’ m wﬁﬂoﬂ tHhax
__g.m:._Jacpmzau_ swaponsible  fose olistade .

vfih\ﬁﬁ!\!ﬁi&&ﬁ

29 2 Hw [ﬂ#ldioh_ _ patheginic  batdtraad
bu u‘g/}’ Umon ho Lﬂ _P_ W e
U . AL”F _wprhh
@ The z}uam ~ve hattvua FHDCLU(LA a_c_,#é homo/wu
: I-OH-DDM . LSS DL F L

_@__Mmminmmm___ﬂu_a. )_a.éaﬂomhr/s An Whith,
one mmanumﬂ Iumﬂt{eol ( wmmm.m,@) B

and O’H)(J-c oxa” . nelthte  hasemed  npXk
ofb_lol C h«’ldfal) ANy

- mhux the  commensalk  iu /u/:wfoutml #)u)m ‘f"‘lL
_hest gt ton  Ausvive  woithout bﬁng_

mnuimd_lmma__—éadnzz__m “heat 011.19-(&‘

eV T,hi/ wduﬂambl,b—. };Aw___mzmaozganm tnd?.uo(u

APluoctitr  in tohith the  tooste . phodutt. og
one. .mlmgaasanjz_m_a;’m;AWbah, ﬁo)p

___MM_'A;,‘M‘“ Legs tow olung e T

€q & In ftht indestine of human Ctolon) ane
anosobic €= m&--bad_uua. thotos  commend ali,

___u__dtﬁde_m_ humary  wasit M‘

-llsbrgnblb;r'ﬂ"’




Date..(9-.09-2022

o = The mieop "gonis me«,gda ool ;
. ' __%__wag__,aad__wimw_ 4
\Abummﬂﬁwzn—_bg‘ e ¢ . |
§MLMM_W%0M i
J 9 ' b . 2 pbcushiugaell
d__ﬁuganu_lnﬂ&mﬁam s
I’mdnbn'n 3wk :
—ani_aug_ui_a.nothm__aagan‘j:m,w

i —
4

92037, e .
.J_@Zh_‘_rpazy__w_bz_l QAA:_DLAmaLQLEL_#?M 2.
9 the  pruodator  anc 'H].LJ_Z)OHDQG.L%L st dde
. in_the  ouath of -he. hray .
?_Q_&LJﬁJ_MMLVMo JA._,_Q _IQUu—_piaumZL - ,
3 prudodose that pentlioder the el  toodd

mo ad«?ng;a_pmy 'llacibtuum -
3 Daptovode ‘ k ,_czd-foplaAngJﬁLaﬂon
L at b otiockd Ausptible  patltuiam
'_G_&m@uai_%ﬂLLaz__flﬂndwon o

_@__&_mw_mmntaunmgbthz Mai_ - 5
. lpab bu al.Lgﬂﬂon_/aaaLuJ —_— pb(yfo,bka.nb‘ou -

D e -k Pool-ogoam\l,
1 Top —— Zaoﬂdmk&mLS—‘ Badwdo .
contumery. ( cwwivore) . .

@ Tt hups un P&mz‘wllon a{m( Peed gwmw_ogﬁ




Dat ¢
DL ovicmrnsarares

[ e | b e
@ Hps in swiuival and Pl ety &
L‘MMMMMAL_OG_,.. omnlla %
- gg:uﬁd_b#_um__“ o= s i
: . - t g =l ioS == .
‘ idim I Tn this m;o;@onm_f--

the hest adu.zm?u__bmmmt (T T R
§
i_‘a_'_éa.n'_f_nualtﬁ__,hh#d,'cag i ndenaunrtind v 2 4
-~ on dhe hedt }mnj:j,. _ D, AckninatE S shoe.
@—I‘“‘—”’“*‘Www Mm_1
o contoot bl ; 18X

__Amm.mm;m_n_ﬂ Mfﬁu MMON/M,A An. wh/cé;
ey, o)fganum _hawve
—Ut  effet 0N othtdt. . OM auALEI * .
Fose. eg i the  produddion Of Ot~ bmélu H:at -
4int o I(nhibit v ,owhogm IO-0) Yaniim -
_© fadedotind prostuted] O protinaccoud T
toxin.  which fogel the " othex Aluoun,




] !

S

anpdiﬁmn_n_ Tt Mwbm _Wmmogg
Within Q__Papulaﬂon__Dﬂ—AﬂlD‘DﬂQDLi?,;i}tyﬁ e _

;
y
: 0 acquiue  ghe  gamt  JAOuwME . OM O
y

“pdldﬁ.uim nudriend - L bl .

’n}unun/f 06 mmuﬂ-ﬂon oo d:lgdtmi,f i
y é{;_ £ F Gausse AN LQ,S‘{ ancl  noumed  this

¢ mthw__mmp.lﬂiﬂm__b Luk_mulﬂ_m_m';__

_ habiat )

1 [ /% qcﬂ’o_n:




Date.20:.09:2Q22

Ma;'gx__gmm_.aé_.mi WonHQEIUMS.
" auigtasion SR b
- | g
I T o O
—Autificial _Natuwal  Phylogenic
Nadt 1 . :
VTR Chasaciod i ke

: : - hutosu

_&L&%mm_m%uaﬂm-gwltm*mm
Ll -l-uA_p (Punkaa#am and__ﬁukau#atuJ

2 P)«puncp of - catd  eocdd
3. BmW(MJWM / mulﬂuwdaﬂ-' |
Y%  Menle 7.V o T SR L0 L
. 5 Mmumr ﬂobunduoﬂ@n ‘ i _

6 PAJWM_MMOMI)I#.__ g ek ued ‘_;
_Ja;u_on_lzbue__rbmaacﬂahyu_ﬂ w‘_zy ozcgan}xm: ﬁa;.u h
L Uy ) ingoloms © .J]
[ Monwa j, = Prokasyjotu "
2- p)-{ﬂ‘[‘l.."{g&_- — : &1k ow
o wilispngs .. } v &
Y L .
s LD T
& Anmoalia. L
) .
a.méua/mn. Cg mit.va o»gwmr 2 -
U o N TR
Badoda  Fungi Algcu Rotifou | f
v 4 T wokumd
Puokwyols - [ .
UaT b By @uka.wﬁow.l_ muddicatlul are




3 ly. Nucleoiol 2 Contred sugion of the el that
K tondawn  DMA- ' . . ‘
I 2 ,honuble_.ém_?o.&dxm_éyptbzw_
Cetd cocdt Provicles Ah:aduzta-ﬁ‘Al:abLLLx‘:#-_
mi__pgakwan_-b{mm the oudride

onupenment:

v
S
> Y Pleuma membyauu7/_M J:/_zcmb_ ,aamém‘/__ch
9

_Dmm abdﬂde_{n vionment - _|

_E)_Cu/nu,lu_ Aome  hadtdn have Loyoea of

S Caschi:  thadt  Awedund  the Gl oald
® hap the ongmeio attuch +o the Q(—dfzi_
AL \ £ -
_’ & E : o ‘Ao ¢h : et tohich
o hebhpe wn  movement - o
e S Y 3V P'b'_f_mulﬂ,a/t«JiOd ike  atruskusee
) m%dﬁom Lke  oINA
»  andor  ond ent -
e : ‘
9 filsel 52 ueranN ’-‘wuh
. R ) ST
1 B4 642 l" L G . ‘ Pﬁbjﬁwd‘ mambuar
\ A .
A _ Ribosornes Y Gyteploum

e
%




_S;_Eln‘:ocbnnd}dm o Powese- Hou,uol the il —

Wuﬁﬂan_w_ﬂ:r

nnmmﬂw ! A3 - ol

oteint
ik

J,_uam&!u_é’__ﬂﬂpﬁ&n _A‘HJX_Q.L_QDOL Jxam/m/xicuh on

\.050(0

Ca ,H\bﬂh\‘ \

Ri-bosesne

. . L’i
r\1'lt ()011t e - q




-lfn'ngdnm Monuw. Inmcw Ll Cmcl (alpose. umngmt
r-\}--» Frve &agdnm._gm,w-@mﬁOn Untp. A%  Kingolom. -
a«_ﬂz__nUuzouaL_KLngdum__MQWLJnfo _+wo
Mmmmd fubatdtsua
9

= n : it e T
L\L Feoatisees s LAY L BRiaee
.-\}—I;_LLmduaLu_aui tm_p)whmbyaw malnlbc _badoua
[5— ey aw_Lm_gwn_Mgaz)_mmL‘_- |

__mﬂwp!.mma__l .
f J—A—Jbay_w_tﬂx_mm J: H{ue_ﬁée ,AmeﬁLm_

;@_Z;_mw: et ool i madz_up__og_ﬁpipﬂdo_wiwn__‘

o

and LN, a2y : A

'., - U They have BQ__uILbOMd__Oﬂg_aﬂMS.
=

. K olom ;M OnHl - _ o cypnid]
9 2, 7h cy_ﬁue_m_mitczm__babitat Mhaﬂ/&mﬁu
1 oleserils , Anocd L1c.

/343*_771:# bam_thaﬂa,ﬁb/c AN pbo+o+ dJcmo) Qunol

J;_Hwﬁm#uL_C_Aapda&aﬁblc_ﬁPa){auLﬂc) mnoae og

A nufrtion:

S 4 On the haris ”5 ,&baﬁa bodtuday o
ptol - undee Y . (edegorued : :

.ty QAdufieis sphodead. shahe .

:”_A_%Mum - 4poal . gl » AT

A 3 Bauttus - med . 03 8




C o fuhaehadoda  ancd fubativda

1 l

o U B

N
g
k)

>
B
A 8

A
»

emD auto ;
@ Photoaucto Il P
v & ¥

Aeprotrophic porasiti C

*nN

___u.adid_mm_wad.ﬁﬁom__m_z _.mmhyi &
QHeoA > - YA €

: _ w:éuria_.m hauing - B
celd. mu__uzdhaut_pzpﬁatn&tﬁ_m_ iy |
5 Mathanogend e 24 ng o thowbhoatteric

tohith avw  Hound  an  dhe  gut of

YR/ T S

4, Au,{dﬁ)’bbl[__ Lubaduuaf-_. LI S Y L ST T .
b They _condeun  (hlorophytd  anal

conodengiols pigmenty  Which heth in
B preponalion Of A *
2 They may bl Uniclulon, (olonial and 8




O 3) They hubital  grasheontey , monine ptesowutrial -
3% 4ome 06 thtm  conteun H'H!:!t.o%t' whith. 1
s seol _.dwun(y nr&o&m ,g:xodVOn- |

N )

Alub - ‘algae , Nostoc . Anabauna
3 _Eﬁ gruen _alg |
N RSN (.mmm\yrﬂwhc. {.u.bau-uaa*-- A3

L 721&«.;_03000.&#}0 Ortjcmm aubidtantes Lke
_ nitratu , nitiia . aomonic, sulphiole

a._._'ta_/uwd.uu, ey ancl als0 th/x A

J —the  Suwy o M, P, - P

J_—Eo.l-t_la_u—_éalg;:fzo%gemr b-vgalana. H g )

~F V. AN =

E i ewbutderue: . S
h Mest abundankt  anol —att - ou- ouwm,bM

3 77uu oul hujmd An e /v(ocLuc:homoj,_,,
3 ol_,_anﬂbllﬁu_, nitrogan ﬂ’lm(? An -
,_J_agummo M.g—_—, Ll WA ooy : - =
2) Aome a{ +hem wcz_?oa:ngmm, omo(

=2

couLiL o(,uca,tu Judey o cholera , ﬁ//bhmd A
,____-Iﬁ.amu' 3
4 — Aabubho,bhm f_’ubat_Lbua =
5 'nnu Lokt nubrhon__ﬁ%wm the  claaol ouca,gmg
D
)
>
)

___maLt.UL_amd prod et Hhein eneHy -
g Ly Emt.za _dadtobacileu -
—  Pesccuitic  eubaderua -
__7ate  nudntion ﬁwm Huz hodst /::oda‘
ancl - Qud . pakhvgenic 4o them:

'_.25,: Vihrio  choferew \ R

Myco, ploema : (PRLA) v . ety |
Plewib ,nneumanra Aeke Oﬂytlﬂ.u_m

amaldigt ,&Uuz} At .

P



Date..d'.’..0.4.3:.:.-?.‘.’1QL :_I

L wr ny K .
—&—Zbeg_mn_ﬁxﬁxr_mm;‘mundﬂ__bmﬁ/f
onoli44ons - gunal’ : £

o conal (oun  Austulve walthout

ik

OXraen

; (é
)

TEELEER

Kingalorm Pupiigtal " .

?uﬂszbu and  Pu 0t0200N4 -

c! ! . ;. ; 2 - ! o : —.
qukm%wm-

tos

. D)bbédi cﬁa,_pﬂmzuﬁc o e
hd(nanfc ookt _af  nudrit on : o.

3 7h-c.u4 mnnhc, modesal consiet of {100 ox
moML. qno. od DNA: 0 b
' e
Ch ‘m?bh&;tuf : \ : -
4‘, ‘Zigﬂ__ag{n calerol - oliodorns / G olaen Mgac /[ .
degmiols . ! : ‘ | .
2y They. cum pragh woeili - masune —and. haix .
1) iheds ( 0f  nudsition: -

5 5 . ’
3 Thewr - (oll - toald haJDH L1licor hich 2 K

_ industrucible ‘anol  they ﬁtﬂmyumf Uik @

o ,Jua,A hoX - - y e
Y, They accunulale o a&aan marfoUy
i 734 = .
eouih - C G2 U(L sl .

A \ A ] - : B —- | j
' ‘ -9




L e ryyEa !

3 __One __shpst: =)

t;_g‘ﬁgﬁ__mulﬁﬁgy__and_w _g,oﬁmodioar O]

5 n?)" Kod Tioles - . AT __B
J §’u\9/ennfdu ! : CTA T

‘ ' woator - 2
§ 2 They asw photo "y.n'H'fd‘;CT Hogelboteol _onol
: eoithout  celd  eoeld: 5 ; ’
y 3y They s tha bnk_nb/w animold —and plants -
> Y, 7bu{ haure p).mﬂ.t)o o KDh }um__.!.a.#UL,,_
9 callo ol mlbd_e S T L ,
’ B L, =

Pﬂmﬁoanmu !

>y 1 ‘Imu pmm_mw;Wm ,_utkewﬁ.cﬁfc -
> hedvrtropha  eohich. asq  pasaditic OX. |
3 _prualattsd - NAREy

,_i;_lb_zq_m_gu@b_{z__dmmﬁ;(d mJo q mﬂ\?omex

= Amebold & Buuimibm*ﬁax.__moufmfld‘
Féj- Amoeho

-
’_
R = mfﬂmnlj_ E/czzg.a,l_ﬂa KO" mauemuc(—
F
r
i

__;a_ﬁmﬁ#@cmma._, LA .

VA

Gbaiw( | Cwo. 5ou mover st
29" Pevtarned a R

L’——W%ﬁm—‘»—dﬁaﬂ“ 4o uuauu mlxamun

PfdJmnab YN




4 0ted -

. . ‘ / Ol ~
-~ 2 Their P rmigin B bk onilini i
3y The mﬂal&d_éaad__a{;%ﬁyu_-@%vg@-__fg
Yy Thyy have schuophitic’,  pasiasitic  ox s
- ! ,- U ¥ / A ’
,ff}mln OHC  mnpole og hutrution'

—8)They houwse hoth aaenuod as  wld  as
 atnuod  onpae o et on -

6y  Aencuad ,Qelbynd,uug'oh mpeslves 3 AH,A; 2 -
— O Plawmogarmy 1 futlon of  puotofloom. - P
s b7 7 A L.

) K‘“‘HQS‘“”}E"’ Lusion D'K 00 hiedo) P

3 o - o . \ ! 3 < P

.
' : &~
Chasadtery pedd  Into faug Corde g orusr . §
- J W k
_J,_Bljy.wmﬁiﬂu_i RhigOplus a

Muceort ! =
) EDILMJW_MB&_M—M_MW & c
cobod  4n the mbut hlaces: Y .-

J _ coenouti e . ' Bt

3 QUomyudee ©  Newstosposa.., Aspesgifus .
) ol @n. the  oleaol K Aﬂc.awjn?_ exgant.

as  wdd on the a(u.ag:_, ST N S t]
-  Thax mgu.U.um —arvw Ryanched au_m&az\ﬁl

1.
A T T —_— Q




J : - & Feboolesmd i

- ol i Tmpodect -~
=) ’I’IL\(/MHUm au ,,12;’/,,-& ode anol  Bsantheol.
=3 ngbbcﬂ_w oL o

’nam\u}Hc mocj@ _azé_bnr_dﬁ_HOn :
» J

] _‘_&ﬁmm_m{#__bﬁ_awai__mndf_—a. ) T %——OV'— =

Tr'wv



UNIT- 2

. Frueh coatirn
2 daltly | Mosine
3  €stunsdne

twoder - \ i%bﬂ : —E
@ 1%@%@@&% "é

Sl oot | Flawoi Dﬁ——W—-‘-:
_Pond. A 1
Bafj%zmﬂc and.  Lotic b&bdaiia_f‘an be “:
glivicwd _imtn 3 gomer: La
I F)-un,gng_gt)nc__ BNTE (NSNS, SN

o

___,zg_um___a.ad_pﬂnd wjﬂnn__50m —6)1.om
both  the  hendks L

?[,. Pdam L%D})ﬁ . 2 , i

_M_M_WJ:& wwazc bod whith a4
not  oussbuatiol “coith  Hhe  botthorm  0r  Lhaxe.

. i o
“9 Benthit _5017: a:mhz‘wh bottorn %/ HLz ron

__umng_boﬂly_ 1;

#, Tt eotiat along e 2olgreq 6M_




y
< @
_

N

hﬁrhlalg‘
(.
|

Date...............
Lentic Ezm”x— “‘—5’ o el aryae§t
]—“ _ly Oivided” frrbo - difpeant . goned . bostol _om

l 3 -JQAL_JL!MH”‘L od Z}LU a.d._.waiﬂlﬂ e

’i QJJ_L?AMMAMM 3.&1764 bﬁux{o{ on‘

hkwibw ~au Aolow <

I\i,_&_bﬁﬂﬂai_ég'nc o PG U 3 )
@ Thir gone is Aht Abm_ama_aé l.a:.ki__

iﬂ oM bond and. eoONnAaist o:( amm_%}z,om =
:L;Q___da%_imnd +had A,U)b_lx into Hu _opm__u.laim

}_a__am_ (. he na}mom Q¢  tofolesre: %

: neen. fokes have .
i nesetow — Littoral ; goned  (ohuueas -
I - ¢ umpail.ﬂldm _ fokes  howve joler
3 Littomal gone:

i,_,i'@_lhu__gaﬂﬁ_u ",Aba‘Uow_ md_g.LM ot
:, : 05 nutsuenis .Umm Hhe  JSuan OE{ muufa&

_’___ti /| —adgak

—> _ Limneddic Zonc.. s Do dosxdlatacees
L’T"* E#Mpapgn_ma_aé Lhe ' fake ax jlonou
‘ d %o&_amz,bLLL_L_much ~domger  Atdion
, ol Jostdane s \
_A C ﬂuz__gone_ %wdhu hau 2 A%w{axz

,u!.ﬂom* AT T :
ol & bo#c 3on¢ / e,b,/,mnmn S

’Zi_u ua/bamhon Aimnodic  gone. necse the
ace #)Cd wwuq Aun.U
. whemy  the WW%_




wtwodly, — highex $n  -pne

5 @ P,mécmdal zbne/ Hupo LUmniorn, £ - o

®© T me_@uu_m”
foandt  bilpw wuphotic gomne. ' 2

__ ® " Thu zbne 4 lmm:ud wnderxe +he

—M&L—f
(hose the Aunlight-  cloent  hendvats the 8

Loatesy - o
—@—lhﬂ—ptw_gj)”? 71.1))/(‘/)1111 /’a(/f _[D[JD F,‘
(V4 g |

’an,ou! o Juhu QN o thex -

photo ey arth edl'c ) /an:lj ¢ I LHOOHOQ0NLS v |

{ Vv (% S 7 k‘
beoouate o fooi of oY Gun - e

) 0 |

, =
_) - : l

® The  bettom a-{ 1he _ponel ax Louke ) hich

Mi_ag__augamc_JAl ente  anodl

Uk DCHM _Qchu“a.%u this *:n‘
gone tod Tie.

== e B s .

__ﬁ_a_mmuibzhbm orc Aokes

—&%ﬂ%gm meMMmPMD&__ . .

__lbxx__aﬂnz_aquﬁJLaL b:b:j— ;1:‘4 ‘—b;;f—ﬂﬂﬁd ey : ‘ﬁ
__tbat_mmpaw__o‘a&mc__wad el ber e .
*uﬁmt__awamwx#, ox cmauzobzcad,%

of. 1Ll

ML% d_bfw the  cdmeiphtse B,




__Qnm Wyﬁ%,wm aluur(b; ol {o changc
_an Aempuativu . Hhe walese Ceory e can
bg_du.)ﬂh.d_ Into. 3 _goned -
Tt i odao colteol  Loks /ihcd:;(cca.[wn )
L :
(a.k.u sl oug h 4o Jorxrn
10‘:2'06 wa:lmaw/o “‘6[1“‘”‘*‘ -{én-,xuck
thamal Jha:‘rguaﬁOn Ocowow  beeantsc 06 the
- Aevige oaéguw)cn an aLu'u;(b, blw  Loamm .
__and cald ol =
QJ__ﬂm,_mku__cam bo ,J\“raﬂéz(oL n thyaee

’_,__a@ﬂgu(L_-f_ e

é(suuwtud”

}

LR I I BRI




by E'I;LQ} mnion o "
;}lnil mnion- 3 ) Fn
1L 1
Soss . ) v . F 4
L u;agn he  ouirronmant: .
This  30me g4 OCaupieol Leseguesy  No: of l{'
v . T 4 [ " U' U\ | 3
- 4
= Aummire  ALogons ! — ™0

3y Hubn])mrnon o
m Lottt ,l’auu}r —lounnl bentadth., the
m&&bmnmn it ﬂMaLU{ 3 dcu;-de.w _andl

'T}Ix uulb}fol‘ Ly iaug.w_@mmom%; 05/
anagrtoble i BOHGAAUDA

¥ a ‘ f,,,eb:bfnntor%‘c;wi)kﬁ

M Tbmnf)oc,bng ’-\#
/PUXJnmIUTb

\ VW ffA—(nLAHL




Ny

W
ll Q Date...............
LT T 3

— — T
h}» %_Edu 0°C —t —
r > ool PQQ)&%_QL-"&LDD( L
3 AN Mirmmion— 46—
: 9 : ey
= 3 Lo n PN ST L LI ———
"\i—Jﬁ”-m" a InG ounaity e
1 —athion __of -~ womd -
couust  the mixing O’é uppxa_ano(_bﬁﬂom.

T bemo LUusn QUL .-
'4‘4 DRt ek scnthit the aimilar
- fempe o 0 the wind AtHon , the

N80 044 L Cotliod  Foald Tusen Overe- }

@ @

S o ”T N e
ﬁ

Og_sz,uadtgfwdlan PSR UF Y
y,_ On Divsetued, thL\clmm_(_&CL);z.

Just a_um AUDMM A0 {cation +the
, Hubt)bmnlnn U Uh un OLUAO"U.@I O’X.US,,U\
".4 Hnmﬂ)l}{ bes od mdab_anQD_ulDLcja ¥

.,,,____amt__m__ LA&MA&H_#LLL_CAL_MA(_ polmnie
—p WWWW cud ohL

A‘__ﬁ)ya&w_ujba ol ok fo/*r plondy
; ,&kL_aLg_&J_'I:a 9/10!.4) Ko.)r ’abofo,gynfhe,;u.
1 /",ﬁ_ﬁ\hﬁ)&ctﬁhoin,dynm the 0 limiiog Can,

[A——Mwm: anoNC ad e ,:!memc}t _—
[J,_____plwg&budi Whith . Uit Aud Dud 7.7
A MQLMIL)LU.M--MJJ& blata -, .

- TS VIV

+ s

.
|




|
l

i—‘_—’—— ——

—2) Phedphosius and Alitr04en LR

In  oanouc U)no’ n ;(,m_ng:hﬂrdl ‘,ﬁkl
Aoluble |
bottorn  Atdiments I ‘L,z,rlm Lmnton -
coimnd e bettorn - oot all :
toith ¢y uz),é.n.f woador  eonith o LibLe
ADYOC. DY hidpiutt 4o ' b
.-e;é)J)mn I'Dnn whith . Cousre 1t g 1O,

\




N3 = K 9
"o

Ny = Lt | e
O Somesf thue ompe ke H,S . af Tre in
Umg&- abou _Img,l,& auzz Lethol 1o

- ) ot

9 Sy

) X Bailms 5 ) R

»\)_Lhey_am_{bz_a@&g}mkﬂé_m&ﬁm;a! e f ke

: 1 , . almert _and .

[ Lavesible  monpuc  fie Ccan not e sumoved

L v }g.u Nty  Unging - \ Nilsss

= g s o= U d . A -

[ with +he hioHe o oabioHe

i Pty Hhe  mclsaa  thesy =

‘-\3 hotre ’b,-mducm(' ,ﬁ_-,-m_d____, L2
S pumation . Sgept= T PR

= I, Al rthDL.?;CQmLHIQDfD(.?" 2 ' _6‘0 s ]
3 wbich  _have  a .do&zu__amwj Mﬂbﬁd&alﬁ.* =

—y ondpreoteine Obith ((}pd; wunrte  torth minesaal

= apd coodor. TH ottroit the micwebiod celle

2 4o (0uf ottt atheo  OIth  1hy ,gu_géau_- BTV, S

A criipe byl

32 Dwawwaible Atfothment s AL 400n 0 conditioning

2 lmoun )74 ,{)onmg 2loctric. >wa_L9~g e .
i accomudaile _on  the  guodou  Whith attyact

- t+he  boadema_ havi 0 sx'?u-_cbaug.f_ that

- sl in IL%_-MIMbIM g

P The  Chukges s dufbiundly Weak that the

”_‘___nﬁmnujanhmx_‘wuid_ he” casily  emowued ke
_ mild teansee _and 4o ﬂ{r-,vt-y bé/

A A apae o b et |
? 0n_s phete bactesio gk 1

P aﬂauhno,.‘la_mliw%am s wel) a4 :
|



e e ——

by  Madusedion 5’ The hio4ilxn enu~> cpmiiet o .iz"

U U
hudrient 0nuu_u which ,(ublxn Az LE

—“ﬂwl—g&mm_%_mlumug@_mm#ga;w%
channels

Qrl amupm# MU0 m(mzmx
0 dsanspont nub—ﬂn,u and_ Othey annonpn‘u _{

| e -

& \ \ S /

' biodilms  In cohith atHL g0 WInNg "

¢ ' o 0 G

_Lmlw_am;_&mua_m_mmﬁ,_u__.*h&f

=S £ 4 K{,Jgf" /DHOU)OUn% o P
D%:lm conbinved Ao PHOW and  tohen

L ,.J_—b;# get nudrient  deprdvea. ﬂ)eﬁ setusn =
40 2 1 bay k‘

thiis {Acumkfomc. moole. o
detothing +hemaeliny  Jrormm *Hu\ Atarn] ad - A,

_AQMCLZ,_LLL&_—'*D qgf Aujl.;u-u,d' nu:‘}‘H‘QMT,( 2 Ri.

——1

e

I

Eg ° Pipeuudnmonas - S5 hsyg — A,bD_HL( - ﬁ
Urbsio : 2hML s _Q\

—‘”"“‘W SR
matse U Trose totonied ‘}

[l u.oaL uh_ai_mudbmam_:(bMAnu;nJaA




S — &A§eg ON__THe  BACTERIAL TYPE = dhowein o
, wwmpe o wmiusdbiod  edlD contotn
D 0-25%00f mmivwhicl it - and T9=-90%
9 s ‘  bepknsidad .
» ) dudie] growth amiat An +he -
_&“ﬂa,bicl__.ﬁ.zm_mn__[%‘“ [ capesd 05 micOhes

alrmmbannenl hu exoeHon of EPS . an

.____aiumtani‘__amau.ni______ 0 » QST L
o At Kotorn rrl 4he }un,éj')m o olenae

- - uu,n /‘)}101 A4 bmmnl,_-!:og.dh&( -

L L An.u.bw:aoiﬁ_ modrix - Oth - OH)Q:__

0ﬂ3mnlc_ L lnnn\c/uanm_@mﬁanmi_ L

= B
D Liodere Channels & Thea ase  poent An hjo
— +he MO lonies  whith At oA

. Hmw%zo ﬂffmz M%Jm—ommbuﬁgn

—3 eps ¢ /g,m o&{,umubawcle? = ohith 4

_a_'a___f;zzm?.uud b:# Fhannbottdn  oond  oke  dhE

Hxaj.au_mmpmmoé_mym At
,,‘__wmtm about- 50-90F +oted . oxganic.

~

£n O b.m—b/m I’iu mazn_ﬁ_éf
A (o 7 Uh—p ? ., J.Anbjﬁhﬁmaﬁ_«be_f =

s nfyahnc bhotferua 0 (a)—ion/’c,f z"n, c&_cezg et
mm e . bmt}U—um

7}\1 OnnDhIC ‘ é arc‘bmdL ‘[
ot

i’ l'bﬂémmf ﬂ(—b#__fmwn iwzowf,ﬁudL_

proteirny ., DNA  RNA




!.’

e _
Qs el 04 ADMY QipIds  and  humic !i
Ell!n! !!”:!’[ J !- E-! : !' o

p nest Pres  orvswwbial _
| l‘blnn:'gadft)n Dres A 4 %_m_ﬂ!f '

__es. and o(fm?nfaafm Lheal ,-ézv)}upj - And. fu
/i-nxin(udng et anol  orody o'é attathmerd '::,
b hou heen Awn  +hed  mjixn. att utheck .
Mot maléfdl,b; 41) A{;dmlé hobic and  nen-— [

ﬁm_@%am__m_fw and._gthesy Plaﬂ—fc =
,‘.&aﬁbm__tbﬂn_b#dagébzm_/ slaeod - v

\451111):_ M it A;_‘ﬂﬂ-ﬂmﬂ L dhe Auselotes A
———enpssed  in jm__hﬁgan baghs . Aﬂ_;f\ :
,_W_,PMML: o pHOtINA Uy
_‘undéﬂ.mina--‘ﬁil.m devilops  on.  {poth {namciﬂ
s _#M&O.u__ami-.al__m,nu/)ﬂf(o( 4 §Yyopwtein, .7:
th ,lwalc.lm', albumin o Lipiols @
“anol ~Qirgival  vuuicg .6[1410(-‘ L4 -
) 7Y .cau%ﬁaM‘au gt "l hoss COHAT o \S
o hou of s Ao uhis prllide tanditioney| B
B IR . A

B A o

—

= SR - \‘%




N

N

L\ , § el

o 3)  Chanativcirtics Lhe QQUeOUL mtdiuTn

G - Auth oy 4emp* , pH . nuttient AUungth, ard
fonic Ahuaatﬁ_;,p&ufb% p/ay o tmp: sble

o ot odtathmtnt O .m/'uwo){yan.l:lm' \ |
9 Eny g 0 rmiese e ? priuelormoniy i
< N ,‘ﬁ_tuwuuna_\ Ao glass w%au Wy Oéé:dlo(

LoV

> bbz-_ Pee __.m__m__-wnf;_ﬂﬁ_wal

J_-_u;__fnulﬂammm@ Eldﬂm__{,_ VR I T

\'___a)__&milablﬁ%« !:é__ﬂcdzunu etaad {, 3 . P |
h by stuolue _theed ’Jht_,&#uu
- bj'obﬂ"b

; the el of phatphats  conc- & _ad  oltn

TWMM_ s +nec og _wa#ﬂ&alll = __f

&
1___1:9_&:@1%% oxygen S Tt rugulate wbiaéf./m
Aormakion s e~ sl hadtsgo + In dhe

o .a%_axggm Aupplyy .--bioéizm.r. _eloept

P

: Aonm gy badtdde oln™  onlhare Ao the

3 Ciubitrots pwpors Lo and

- .y

9 Quiphigand Lo Touid | it —— -

o PH agfecu scverold. it dusd b;oé,/_m

5 _-._ﬁwmq-__‘oft _,Qg. zUu opt:mo.rr) PE ruquaual
o ,60)1 he. mau-on oa b:oédm - h#

»  Vechlewewda 8:2-- “and in  adolic

. envixonmend e badleda  Looce  dhewe whbili

- Ao fosom. bfaéi/m~ On th  ethot hanel

’____:Uu~ € ol buttrug don't nuol aqu.b'nc -

Queic  rnedivm

y ol cathedoy .
P =

___envisonmerd b Mmaa‘g;( gHow 1N Sp—
‘ hsy




._ ~__Lohen . -Icnsln- Lo bvlgt b[éb m,y_t__f%__.tlu;___ﬁ_
——the " bastud e _able Ao adthpa " ﬁ -

haoferda Lo hot -
| Lbaet) Ao Ahe Abatrodl Aw%@u- {

O Adietogenic guoam +Ue iy . : =
coegns? 31 el . Dentel -coruns gt

&
: ; F o
m~litx[aiﬂuxam , a
v [ B

-_@%Aﬂ/:bﬂlo{mc“ 85 NILu(,n/.{IQIHa,Q mledm)u
—Q—LJPMEM_E__‘A&QM U}-unm}(u (afhzﬂa_%ﬁﬁik

‘_,ggginl_-lm_znlmm_zzqwma maat AItu% nfez.ma a,,d

_ . ol A _ . olideciaey ‘\
Mwm ak o &fma%zbu&w*pmwmoma & -




.. L F SN -
W _
oy Applitedions Biofilrmg ¥ . V ,
@ ey Elant Pﬂ:édian Agent. % 5

: oft 1 oxmodion ,vagéwtu : . TRV
- Mmﬁfu"alé W&p-Aum o4 biocordrel b
9 Aymbfm Thast bméum furme on. the i

Awgon. of  Aeowts, poots k. sttmy and  cah

oct . ot bib conimé agud poan
Fox dhe  mhigobactuda wcamg,acl_‘on#l‘m

plant. 4W4blau.d oanol . act oL G bwwudes .

v

v bl A plont onddhe 7bcaﬂ'»og.uw s They can
N odsp ack ou  bifudiizuy 4o promote the
N le ?}iowﬁ) Ueh Ml f'élr(lff_on_m)d—'——r
Yy

_minedl U.ﬁi&iﬂ: % ! P e Sett. a G0EL w5

hwun.u,u Lom/munat L.
The . iyo ilvo. rncouaim( ;wnewaﬂon e/xhzb;i-

highese iten | conbndin o )
3 u;iﬁ H\de _Hen~ Hoxic . U?n}baund 4
,whcwtza( Mm,bﬂb:b/y__gw Aeiteld  elog VadJng
IO 0 diff: Yooue = chemicadas T coin be!
L An- A)ﬁu( on-dhe Aite) 03 ex- ARy [ off the
QL) Y /) : ‘
A ton  be awxucd Hw,ough Inoyporadion.
06 )urnd/ngm ndsiedy - anel ¢ Biostimudabon).
by adnhﬂm(a o M1 L wbes ad)fh.c S
) ))ollaiual Al g0 mendadion ) 4o
_ puornote the  bip- meﬂ}wn ):'rowuv

— — — ——

""“‘Uéééeu‘




i V) ‘
u One  “of 2hg cwoatey bucdment —
¢ -lerhm(m&u mhmh U aetivadiol  coschbon '
f

__muwm_ oL Wity hosure
olLrooudes . ' T
: k . — ‘ ’ . : ﬁ
_@__&umnhon tordrod % (orvwgion 2 5

RBoth  chemicold — anol @.au@xcua_iam_m‘_;_

e, Pxoduction o ﬁ__ﬂif’:ffm @ wwf _414(/1, g
W- by __bluétlmf’ e
~ oy 8;%4' 'm_d_Mmiwan _basuden fo e

h:ndUL _atuwmllan i nﬁt&m MNi

A )
. ’
~ 02 ] 2
“ \

@ S




\ Zovixonmental (MUuwobislogy-

‘ Date...............

)

) _(JNIT-3 ]

S \/ ’ 3
: DG pn o) biotogical  chemical and .
WT . "G - ‘q r . -

-

QY; &U 0 - |

. & od_nggadaﬂm -
_r qj/ |
9 pvoisopmsidal pasonetese ( Ibietic.)
L r/’ // | X
- .»\_Ae,v‘“ e [ \ RPN . O

N (P pH e O® ottt
r
? Bi' stwgical T :
1 P l \ ——~Te H_A\L -——
54 - S e
- Lglt  1oadtr,  Oufged
- cnamiak %-nggzmz ) Chistic)
? \\’; 1 — )y Mipwhiad
9 Tedp olegecackock 6,
Ox Gt Cowg,
- ; \ «*
MUJ'YD{)W /}’LQO(L o

o pH pPlacds .
9 ol FigrHunt TN wi g
f'/ &ioauailb)iuf‘j e »
o . . Aolnig 7w by o
ot Prom win i et |
7 T e T i
> S n
/.
L o




TVPUA%_%DM%Qdiw'on -—

/ :

Kook i N J .

A Liouoon Rescahic, Aot bl ¢ [

N v degsacation degra olaetton .

. 0
na{uﬂally MOW ® gr‘d.ﬂkdowﬁ—%__ Hu o Aeraes of o~

oxganic _polludent PO Tn Leh.‘B)

‘——‘Cbrﬂafﬁrniw to Lons by rriuwmgwu'lma Y1 COOKG couiAmA -
sl H0%ams 0% when OXLGen S breeak down R .
_‘;mmbwilé—( I : i NCC‘“QMGQBJQ oA w
_Lap:lamimnﬂ_,w__@ - ST B -

ot they wy MAS permvicat scitho Oxygen . PN
of a thraat o thot busakdown D Und to breat Loask catey -
2VIHon MRt Hhe l,ew.dw& -&Iudg.( k Nod.x.qs—c‘dablc N
W WW indude molowale o WOURE ﬁ
‘ P 19“W'"“d‘ge":’i' @ Fov 29 : Dedloxomonas |

] Mﬁ@dga,m%,r___ — L Tit— 3

Velodiligution k creminad O (Rod - thaped bactrium ).
W 3 o X pudidag e tOhich pxidi 2¢4
) Fok 2y T Preudomond (gram -ve "Od""'“) Grtomabics ﬁ
T Mesamormenay C hioramediation o 1 ﬁ

Only 03gn able +o
00 20 ban 3

044




" 1
. |
L Date............... |
L - _
N Coveo nm B adetion.  Prows :

= biotic Joctons)
N Qnmmmmnmx,.@ﬂ\ Jbai

N R iy
S 1 i re et T T N
Moldusg pH A8y 0

g v e = Hadiaton Haddokon
S agutara v L saduar ol
-‘-\’—_@uﬁm@%- Mm ‘L — *B‘aﬂfrb‘ﬁ

L PoAL~ The u

i n: g #0ik Mg akionrand  toted oxganicT
~ Torpu diggpent . anions go arbon
W ab diff clivations - AOX VariOus tha pH of whith indictey
3 Tspcw phys1 olog i cal sl wohicy  domiranct of

< ity k P""W“r{— frtoay———mevputaligation—
,_* d:iuvd {3 miumgugn : E&LQJ = = =

1 i preAunt 1o mioush jad

" "J——"""’:d-"‘w : AL GrowTh

=1 Qn:gm g, .q;(m*h‘ss-mimngﬁ-— B O

| mgcs-“‘W‘d_’ o i S
>— : 2 H__.P)_‘ﬂuﬂu_ﬂ' - —— =

| motHuse mk | Aprug s -
. = Aol

j fmtnnt.@mldy“ Bt Flumﬁnn,_lbuhgm:ﬁc -
' “ - churricaly
e, P Stk

M 0. > pDMLS O A0 for -
—’: S e e s L h'ups in growth  caddwm ¥ wi
= #06—‘55"0(. ‘i ‘ obmlmexynurm M"T‘a”‘;”*’m ood
S Byophgts g togqedAsda Aod -
= dacornpesed ot @AOWOLthy owrebic S0me ofy thes sed
N _Maode dut 4o -PHJAUII. L nu'mg).h b»*d 'huaogig” 60’(.
J——% Lignin  catisd ase f‘;\h:w QHOw;hn e

eomplux chemials - obsent WM T
j I V b O':‘h‘, cmaULGb&( d}w'mpfrﬁan—' == .
— el "“mt)ma9h3'°“‘

M



T .

; g Moy'ose A L
; geotatialt Rets a4 chaxadwagi_W‘
_—WQWWU d'wmpm b# ; ’ -
p——tanosom e P : tlr tPragto i
_ A . thowugh .«u.!mb:'Onil bt S 4 mnlodw’on) :_
muab otic . A uam:;?u iton (] =
—oK VUG o =

et 1 E: ctabslic *’;3 ‘J;’Uu " Mest - ==

- e
prewny . capa Gy b ROt e
L dus to " piosamediaton| oo r
—Growth % wbith ; ; Akl | =
“Re Hhiy o hgc&grado&fon didercud [
———torrrtabtia H e

L (MR ™ T~

b Arvorocd % F
DWWd gugann‘ n%euh*—!hﬂ k?—

b,oouqyadamn 70 Tie fhy o=
S biodsg radafion e
md-cb slited s % & -

0 FGoi T "
& &




Tuiple Costnerx  Prowsd < gptiok

20 y
'U’o’('gaﬂ A , 019

S




Biotparging €—
“-Dmlsm“lafr,{_—
. o é—
’ g
& Biothmulath <

e Matuad
aMtuuation,




~Unit-Y M Hdmfabt

_§v Didtsution. of  oUpguent ﬁjz-“ _Abd rmuamg.

) do.u.& lnéa.ununa, miccobial popuﬂuum. =
1208 5«1: TN | F SRR, -y
Q /ﬁf}?oﬁuhm j(élcam,b&uﬁon .
fv}i 'w” Unwakiabion and  rwuyeling /vww v _
_\J—\"— ‘osermnediation.
u@bduauon, oé phwﬂulu@

= LA -
’j v -.Aa.d_tmebmky” Afwtg mzuwo:gmwnu AN
all = sold it fundion: how 4heyy —affe it At
"'v _“,_‘F_muaabm/i&% — .
i : v Asd mivswsgauiam.
i e tnct
i» 9 {ouf ftora odf ,6&1:140
ﬂ\ ; 7t P
/*‘Mam 53 [ Matsco ~
v ¢ v
[ Plast RootS  \pyotogoa Vool H’;:’
Mauvwo pr (rnq}odu e
One gm e MkJan{njpf
———=00 {00 —
Billion yni Wion million
L L L

L_.® Lol B nn'> &Uﬁa ﬂd‘n\,- Peurg Nermatod 23

cah by Awen with eledion mnowxm};c .
‘ ©  Corutites the highest bicrnous of g8l seganiamg .
,—h‘ More oburdoud nease snots , one 06 mu'x,..éﬂod
, W v Mol . : ala .
b @__Rmasmw.uwu y MhigObium k- ﬂdinom’ulu .

K
“"f’_@ Thmamw‘ﬂ/smﬂ,omumalmqu that
) P




Date......cceeeeres
= e
@ | ) . ~ " - .
(X -4 M (] (XM { 2275 Ve ‘D.‘ L W/ ’ Hh ot b L
by gieatin ( Sntogrshasia
o : SREURCD ' 2 At 3 aVals DhO 10 AYynTh A

mm\«

Lﬂwﬁ%mw_u_mww

_;@) A Uaun-!u of ULll J)mlu,i Mu-Lc DM Aa(—R}uGJ 4

- mdum'ﬁ__a.n_d_,_,g/)hermnj’ A,fyx%lﬂ and

= Lt laments ya -

_._Q__ﬁmm,;k: Racifllig — Asdthsoba e 3 Prrudonmonas ,

= utsoepe s

__@_Cnmj;m 40 bodesiq, {ung] hawe  ympsce c,omPﬂng

mnu)ab&lnmu J» Q.J-( cﬁplﬂ
(‘l-eoui- A;mle ulel Juncu \ S

.4

_© Mat fuugi are ausshic eupt Jox geasts | cohich can b
@ Daminam_;ua_z__,m}.!_bihmm_-____f ——&:

() E(? > Penidium : —a __ 8
T}qu)QLOma 90 ABU e
iy 081 mcr_,&ani f-, i) avse

@_B.cﬂ._m.mﬂx.m L TR, s — &
uﬂdﬁlu* 10D n(uffﬂj '14) mU(abmz A M -" \Ii_




-
=V 0 Aigeg = pSdo 'S um -

-Al B Pk psgest o sudocs oy ﬁgb_,w;z,,

WIth dgb{b - — *W
'_/i—‘ abhied — Doiedh Acabk
:A; \“ ® muﬂuUL nrr}i b n-l-zu Aly
| I,_ﬂ X‘h‘c}:i—nmﬂ un — TB: ' e
- | e |
:.f,’ : m RMM 3 <
- v ® Jhohﬂw%m ¢ mm&bm_oxgg.num_,,abtam_._ -

v 0, .onm a.t._r_uz)_uﬂﬂuiai cstoniaf

r ;__@LI.D_B_&LZQAA_.&&‘DLD__&LJ:O 10, oao%gm%_amu,{

14 N

.=.._° 46
»———W—?%—("W #W ‘E‘zzﬁrmrj”— <
.~_,1 : gmdaln browr»
:"__@__MPLL—MMQ—* e . - -
H.elTb n wc’a}huany. %M 3 :

My /a%e A.leﬂlldvb#_&(uq h(#u_ua P coater _7.
‘—ﬂ_xu_{m;m_uu/:aufy ob s6d -




mxmeal %muﬁb_uadadLQJﬁm_v_cﬁm——

2g . Amoehic oCuSenh»‘q; b..u € oodly -

Facto 24 'l'flﬁh,dl)('" YantAleﬂ n&bl,d’ntu)n s
ly ;g!:L -ﬁej’dﬁn_qgﬂﬂy In -er.n' 1uH0deJnQ
Temp

~ Test+emp — Moprg camy mic~ %mu

— g aroxans = AtaG-LS

sd ) nosud{0G
4—) boid- N

4 &
J;_Jml_mgcmfc ot fex =

— 9y Osgonic & Tnoxganic chemicody ~

— Rhigephow, effect I . . -

| Sl - (3

e <

WV VR s

g ey o TR

B a0 M sognn  © 9

/4 \ Reot Hawc R

A e A ——

L Y-

A }J_ .’_C)“ — b 7—_—.

. o W J—C"0 Rhjephure . ¢
e\pox (3 L | a Q‘ O

T T RO b wenhgesphac
G a



:}-\,\w_a&omi_zu_plm Moot “that T ‘
J%Lné-h.uauwl_ y At ,(at-lnm mh Mnat

=~ if/\ A_

e plawct ,yoai*___/xmz__
k_mldm_b.l_ﬂngmU#——

ﬁo—#nut___watm__mtgﬁaiu

= Ui h 4 cotfed

] ir‘mﬂw‘g

- " |

<% L

| = %_amgﬁ,;;_- cadbeol  sehigoplane -

B -o_@.___l_)lﬂML }wat___/uwduu__ and_ swliade  osdOul

1 ceudoks  eoraining  sugase ominoatdd -8
-1\3 oxganic acids . _Aé.cwufaud_# vwirtamin , nudlotdes
1 - 'S m_oﬂganrg rDCCH O #HL_MIM&L%J:LQM'E) -
¥ “a u4 mn}wnyoamumx_ 81

e S
@__Tkuaém_ﬂbg bcuc A&d‘,u _e,bcmacﬂmaed _#
___gmmﬂa. No: 0 immoxgw\umi than  Asd

3 chud Jmm_plmiy_&aaﬁ‘ _ & > I —

,..

——3_@_7_&@_;:& 6__)1731_(.)1001:9_&041011 “\sedcontiniue

Q4 olistone  from the plowdt oo

K 2
e—»’ @ R2S = _Mo. ok wnitscobe an Jdmmpbu:u_ a6

No —06A»mmwbe L AU {,ruu 96 plowdt Foot-

——0__

L s :
=

)

R0¢ > bonnda - 0 __“7__
(2 0¢ 19

UM ,AOA ,luu { %—QWDDWLVCIZ.U ;

oot mo&.mble
| 8 Afor—olgark proigea.
| ' ]







Bl Lot b L ] [ah | |
Joporoq poudwsipe | ECARERREARE

W.Ow_ .Q_Q v37 3..6#\ %Lu Pgmurf iy __ _, ‘ | ” ,

" ' | Lx B 3. &\L e _ | |

%3%¢£§ g R 44
‘® ”. ,_ _.N _ “vaqu.L.ﬁ Amoh.«. di | _ wa utm E{. * A - _ |

- Feommntrsy 1409 | phpey | & |
woy &.93033 Ot ”w +«i VHV doﬁ,ﬂﬁ;o | ,_ .__ ,
t. h ol&. : 33_&3 s #oc 4 .;8 ui.. WA M.
%nfs?yo H.X@ Y| A9 1304) of MP .DM - thseé 0 g:xlx (e
EQL___S@X.QS _“M\Q umvé .Azmig p Ay | 74 _%@:«x Ar H: | oul nyp I
“ m 3«?::1?0: @ _ ﬁh \dm% n_b Im Eu X\r‘} n.\«r»qv.a\@d
oo ik T R d i L J.ié o
gl

?\L_ .:5,12?5 v T e

i w_o
| Ww: Qﬁ« a:ﬁoa |/ ﬁQ el L
| 4 | L | B 3:03:.3&

| ‘ |

4 :64-‘

21434 g &< Go .ou | | h |

e . ‘ cAT,S.\ Lei of

gl :v\_c D40

. £..‘3 N*.\:‘H’wﬂ

g Y F0oM

L A

IL_»%A_

Tegtess



& MMM_LM“&_%W
—Auth as  Gibbedtun , TAA — plawct gstounth: =y
@_M#muchiaa_:_lﬁwmgm_%ua%#;mmoﬁ___w'z&:
plent %HDLU#)' ; il

@ Rhgsaphodc micwbes  indute  dasdsproeret - O
focksel o0t , w00t boux olusdspmerd  § &=

- ’ -
_mLLuLag.z_Auzzdmn-_—ézwn_g, Plcud- Y ODTE - k:
@ Micectbos —alda Pse” stcds QK nwddle  Acvation & —




:1\’

\‘
i - Aatdiliserion, né phssphodtu ]
.’\) Q) Ph&sphoscus aruo(, majo)L p.Lou-d‘ gkow}h _,
N f.llmliingv rmuwm.dﬂm_mq.wmd 4o 5
:‘ PO pes ploud:_&ninmiL , :
V¥ 3 emurtial in  ploud adivitied eﬂﬂoat gJ'OuJﬂJ sl
LW e vision and enlowgemerch '
‘j’ __-I\L—b)ﬁdibﬂ__m K.LH_LJ.CDQ 5% D
IS ___‘Diwu,lzﬂzd-tg_o.-& LJHa‘uh._g___ :

:-w—_'[mmﬁn&mf a%_iuem_'m_.xtaucb__—% e
a_@}_P o sed seludion HURES  GLA
,,_mmwbk inu.zzgazuc mmpmn and insstuble

‘: J__Dﬂg.&m;p_hm.pmm i AN : =

_ " @ prepmts setubiligexs )

v PSB  capable of 46lubil3ing inbrganic -
:L J_phm,bbw ) Ingeluble” eompauuaL_ -
9 hwe capabity %VMQLQ:DH JM_PhQL/thM
cem_zxu.}eucwgi }&nrcﬁ_pb&&,bmv{o_h:wmt -
_Inoxgaa_c_ﬁbmp
“‘-‘P 5 plawt absosch phesphats in H, PO, & HPO,T
-—1 S absosth [0-15 T % est m,,mmtubk {)o,

~—) . ._m(j_.phmphau_ 0 oy

f.fﬁum“u e b I;m-m )O(ubzhgaﬁon
y Low ABl PP‘ o
L’ @ .Qowuung o{) Asu pH by m)c'tob:a.i P_wod” 06
Lg% PSM 1‘3% ph&phah uboulabxuﬁd b3 Pwdtlﬂn}

nxganc oud4._4had, - fowers +the 46U pH -
J @ PSM — owate addnlb( Luoliation  a o,

u_fmd_ﬁw coupled” e dae o pi. by Adtion s ma_

P AMW




| -
| - ST L .
jg.) [(Thdanl-inm : _n
@ M@MWM___F&
\_dmmua_‘mmﬂ&ml_mﬁbgknb% =
chelodian - ‘F‘(
%—Q—H@M%Mﬂbmb&__gﬂp_&é_nuﬂ_mmm—{
Cations houud dp phsspbate “— copvocting @& «
o Anluble -lDS{m.? ﬁ.

-
- . > A o K—
— (S ' -

—Q_Oﬂzm_mmbanum_aé_. nich ' AQ@_L{/;L(LSArg sl P 6
— - mwinsaadisadion - BE Tal i &=
__e_o,ugaaic_ph&gb_bg&ix_mm%mm into ot
wHlgahble foom by PSM " dhsough prowsy =

m: n,eundunr!u)n i 48 T ¥ &=

m.zzaLMadmnpc :mmo}ulnmmnbi A6 QMYani( Q=

? Pla.u_‘é Q urtadd Mok i Pbﬂd?bbﬂhj.u _L#&Dg__&é

od am;.uuuHimM Aand -

VR o & —
oot 1 Moo e
2 Miswohistogy of  deeomps® ju tudy of okl Qs

__pmpm_pmuw_aum;& _whicth Dhgﬂ.m'i-‘_ —

1nn}'am+1m - mod-udah_'




ﬁ4 W T ——
] R oxeganic. matt 0

A qu-‘:z:u 1
::%—\y 0 (l“lmm_t_—'-ﬁ)u Heml i1 ’Q“gmb.,,

. detompes” " owempS” ‘D,"fzm{) !
‘4.—._“_____* \1’ _",f. “‘}i’ J,mP]C & P(;gi\ljd’)ww. M
*é v Mo&‘ abund oud Psﬁag%r Ao TV ofudf
> "“I_L ome’CLLd" P —1&}‘0""’(‘ ~—Ad)-g1—od.o.*10”

7 ‘ \ FU-"G}‘ oUDm[)O!c aud_ oy —JF”‘*PMPO’“‘JI -

o L Fungi =3 B&PA%&U"“*_ 3R> —P‘u(reeotwé

4 puniu Wom &U’CHQ",_'BAGU(.LUJ_I_A It -

i b Trdchodpuna | \/:bHO T

Tl 9 VedigUWom ke € Liata oust sl 0
- Bagoda . aaday ol e

o 1 el L
..r"ﬁba"Fwa : -

~ SRS ——=—
T ‘ Mamllmnu_ I:Z(Laobmlio!zwrz}at oé 01\1_747 =

= Q__—i_&iﬁm Mii’mgxn& othey putreddt

f_—l) o Gl axdpariddd doguther  Babiata
L_’Mm Adseants. {)Qxa&l&d_ . ;
| Produt hormo.ned thod h—u% /)Iam Grow: -

=)

U9 5 Ruals ocke
j—~—1 > Make yutained Sl oyabhte 24 /olcud
Ay
-9 Quus * Rel /0 un el -
_M__,_?a.@la-?am mnv(dxgochon k ,{»; 'mf’ (&ﬁ
,__,_Ougm ‘Lot mycy..f?

_._.’ s
al,g_,muy_ Wwhat doet a6 K Microbiolo gist Aw;

Asdd mmoorg ) P

__R;(me soi [ o;gmnc 9 ‘ e
_ - lowdt mmua.(&oy- P =

 nutntion:-

ﬁ/’_,,ﬁpwb_m sty rimgbi o ‘/om ag s0ilan m&u_q_

IA__,_—a( 2, thot | -
Ma—%mmh s B —4<




