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Growth Rates of Selected Microorganisms / Day

microorganisms name Growth Rate

1- Cyanobacteria a3 ,;0ll <l ozl U usul

Anabaena cylindrica 0.9

Anacystis nidulans 11.5

2- Fungi ol ksl

Mouilia fructicola 0.8

Saccharomyces cere\ififf/orsity of Diyald-°College of Agriculture
3-Photosynthetic Bacteria

Chlropesedomonas  ethylicum 3.3
Rhodopsedomonas  spheroids 10.1
4- Heterotrophic bacteria

E. coli 85

E. cusei 38

Rhizobium melioti 13

Treponema  pallidium 0.7
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sl g pall 18.5 Bacillus thermophillus
milk [ /njversity c#®)jyala- Coll/Streptacatcuslactis o

cpmall g pell ZF-J0 Staphylococcus aureus
milk 66-8— Lactobacillus acidophilus

T S IOz QT Mycobacterium tuberculosis

3 M ema 1580 Treponema palhdum
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- Physical Growding University 8F Pysiatongbe of Agriculture
2- Exhaustion Of An Essential Nutrients wUA2oeJl o Awlwll ol Slaiwl
3- Production Of Toxic Substances Gadl 5\9 aolw >lgo 2Ll
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Y=2="2 M= Biomass &gl &SI

S= Substrate al>1.J1 >lgoli

Y= =2 P= Production @I >lgoJl

Y= Microbial Activitv
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w\®dgShannon Index (H

» ni=lmportance Value for each species measured as Individuals or Biomass Juowing aliSJU Lwlas €
JI 1,9l
esll slol Js University of Diyala- College of Agriculture

» N=Total Importance Value for all Species

» Pi= % Importance Probability for Each Species

Vel dl> aowd Ul dxu gqulg Sv9 Saoll gouil) 0dax0 il A0 )20 pult Qb oo N9 JloJl Juww
Jlgjug 80 Ay pi Dolacl yossiig gleiVl Joi SI yolazki VU Al Gowd sawi wligho ololl 5\ oy

> oo Al pud griy WU

Gad| e abolxollg aun>, ] Wligloll anglan (e Al aJ Sl uudl pUill 1A Jio
Homeostasis Ul Jbeoll

SNUWI blxoll (999 awiloJl LUl N9 C



il gilis @lsg (sug,Saall ggidll bl

S\=) >
Unperturbed Aquatic
Ecosystem
High A Low number of
individuals of each species

University of Diyala- College of Agriculture Extegnal

vV v v v Y

Remolral of Perturbed A. FH.

Development Oil-Degrading /

microorganis

vV Vv
%)
4
n
n

Low HA- High number of Tddividuation

vV v v Vv

Each Species



&ug,Sandl adl anlasVl (8 clizlly asUall

cligllg adlall sde Jguasl) anauVl (G o)l wswini Lpio 60008 LlawY @udl 5\ ausdl OS] il o \d Wby
daieo Awlic OIS Howg Wadl W\ auliRll olivllg adlbll ugldi \9 ppo ,9 LpJ
wll J> LJ> Original Source of Energy aslbll il jaaooll o S0 ac

uo JoVI Sgimodl N\ Linasi Ea:dlbel r;.:” Uisu9i budlg sV lﬁdl uu%e:j”ﬁ& p.aJsl uuS,le.sa?b

wg.osll Slgoll 2 s\l il 1> jue S5Vl cl> QUi -.sl First Trophic Level
JoVI Sgicmnll o axiioll 2uleid GaShpinmaodl (souni Jus V| ac

Ao | Joiaansi 13SDg Gy GaShpiannod dlgoll csupi JasV

i s\l gaolxol S plas JS 5\
R R R A

01D UsSi Ciu> (Niguall .....s,.Jl UsiSw 13w ¥ Olyicxoll iyS alioVl Gog 14D 15 Y 18 @ p=xoll sLi>VI o8 ¢

Wby yolox>| U 9 ol all=xoll U usJ q.ul UMlb U iSw law Cu> Vi -.I.LW 1 U yas,
R AE RO TN | ,aSstPIb,aS.J,mugssa FENO oIy N s N L aSall 2l
OMMO;MJQLLJ'QDM

Loy GSow Vg wasinii duilise)] ] Si GuinsIl Jio @j9)sludly gzl LS o)l | s JI I
lpule ' 5l 20 Glal -,.Nl.::; SUlse wsolzis Liid] ugsxw:ﬁfmm s 5\ ..Ii_wl’;:av":; q”'d, porim
00 eD. auvliaallc

: b WSy e Jass il @8lall @esS 9 Bl JLd b roligdl sle Joasdl sle sasiis Y



&ug,Sandl adl andasVl (s <lizlly adUall

Nitrobacter

1- HNO,+ VO ) HNO3 + 17 Kcal
Anaerobic fermentation
2- C6H1206— 2C,HsOH+ 2Co,+20 Kcal
Thiobacillus
3-H,s + + Vz— H,O0+ S+41 Kcal
4-H, ++ _ H,O0+ 26 Kcal
NitrooIpia8rsity of Diyala- College of Agriculture
5-NH,* +11/2C— 2H* + H,0 +NO~, + 66Kcal
Thiobacillus
6-H,0 + S + 1/ ) H,S0, + 118 Kcal
Thioxidaus
7- C;HsOH ppme) 2C0, +3H,0+ 327 Kcal

8- CsH1206 _ 6CO, +6 H,O0 +690 Kcal



