f European Journal of Research Development and Sustainability (EJRDS)
e Available Online at: https://www.scholarzest.com

ot Vol. 5 No 02, February 2024
ISSN: 2660-5570

RESPONSE OF GROWTH INDICATORS OF THE TWO ALGAE,
CHROCCOCCUS TURGIDUS AND CALOTHRIX FUSCA, ISOLATED
FROM SPRINGS IN NORTHERN IRAQ TO DIFFERENT LEVELS OF

SOME PHYSICAL AND CHEMICAL FACTORS

Ibrahim Hamad I. Al-Rajab?
Bashar Tareq I. Al-Shandah?
1,2 Biolog Department, College of Science, Tikrit University, Iraq.
E-mail'; Ibrahimh.hamad93@gmail.com

E-maif: bashar.t.ismael@tu.edu.iq

Article history:

Abstract:

Received: 6™ December 2023
Accepted: 4t January 2024
Published: 6" February 2024

A laboratory study was conducted in the Department of Life Sciences,
College of Science, Tikrit University, to evaluate the effect of some
physical and chemical factors on two types of algae from the
Cyanophycophyta division. The algae were isolated, purified, and
identified from freshwater springs in the Sulaimaniyah Governorate.
The two types of algae were Chroccoccus turgidus and Calothrix fusca.
The algae were activated by repeated subculture on liquid and solid
algal media prepared in the laboratory. The study aimed to Evaluate
the growth rate (K) and doubling time (G) under the influence of each
of the following factors: Growth period (0, 7, 14 days), temperature
(20, 24.5, 30 °C), light intensity (400, 1960 Lux), type of culture
medium (Chu-10, BG-11), pH (8, 8.5) and Assess the efficiency of the
two algae (C turgidus and C. fusca). Results: The growth rate
decreased with increasing experiment time, temperature, light
intensity, and pH. The growth rate was 0.313 K on the 14th day of the
experiment. The growth rate was 0.308 K at 30 °C. The growth rate
was 0.385 K at 1960 Lux. Doubling time increased by 37.74% with
increasing experiment time. The high temperature (30 °C) increased
the doubling time by 38.93%. Increasing the light intensity to 1960 Lux
resulted in the lowest average doubling time with a decrease of 2.24%.
The BG-11 medium contributed to a decrease in the growth rate and
an increase in the doubling time by 3.29% and 4.15%, respectively.
The BG-11 medium recorded the lowest growth rate (0.411 K) and the
highest doubling time (1.084 K) compared to the Chu-10
medium, which recorded 0.425 K and 1.039 K. The C fusca species
recorded the highest growth rate, achieving an increase of 16.38%
compared to the C turgidus species. The C. turgidus species required
more time to double compared to the C. fusca species, with an increase
of 2.98%. Increasing the pH from 8 to 8.5 reduced the doubling time

by 18.5%.
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Chroccoccus turgidus, Calothrix (aJ>bl 90iJl Ol )uweo Ulxiuwl
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A bouslg auiljusdl Jolg=ll
2elaidl Jacloww] )l ,Lis Loyl padlyl 10> padl il
Byl (S5 Aol woslall aulS Slll pole pd 2.1
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asbsmadl Jolgedl Lass Jolge b pmdi) «ou,Si aols [oglell &S /6Ll pole powd (88 @upiteo dwlys wiss 1AM
az oy blaiog dgjeo (Cyanophycophyta) a3, 5oll <l azdl LJledall (Division) powd v Jlsdall (o (uegi (sde duiliosSlg
Lucly; dslel Guyb e wlaiin 189 Calothrix fuscag Chroccoccus turgidus losg «éwlodoudl @dadlxo 8 il Ll olo (0
g9 (K) goull Jaso i (sJl dwlyadl wdadg uizeodl (88 wpa> pi (sl Alally aliludl adxball duc)3)l bLwgVI (sle |)l0
19604 400) ésloVl 69 (0° 309 24.59 20) 6,1, a>,59 (14 (7 (0) goull 8,38 :a Ul Jolg=ll (o JS il waxi (G) waclaill
Chroccoccus turgidus) oud=bll 8:lsS sle (8.59 8) (siu=>g)0up)l LwVlg (BG-11 ¢ Chu-10) (se)3ll bwgll 939 (Lux
wwVl @oud 85059 bcloV o.Lw 35L59 8,12l a>,5 glas)lg au,msdl oy 3 passdl ol iy boS zoludl wolSy «( Calothrix fuscag
Lux 1960 1c K 0. 385 0’ 30 aic K 0.308y cay,zil) juine gily)l pgddl aic K 0.313 glud goill oo pass (sl (six>g,3up]l
g 8505 (sl sl 0° 30 adlel 8Ll &>, sl LS (%37.74 s waclaidl wdg 8505 I @yl o5 (09 pasill NI
o, laso wolasol @i waclall wdgl lnwgio g\Jb' Juzeas (ol Lux 1960 sJl 8sLoVl 80 85U Sslg «%38.93 éuwiy waclaill
Jzeand gl (sle %4.159 %3.29 daowis Lgizo waclall Wy 88,9 goull Jizo Lass 8 BG-11 biwg)l pdlwg %2.24
K 1.0399 K 0.425 J=.w siJl Chu-10 (silill bwgll @)lée K 1.0849 K 0.411 dnus; wclay Wiy (slelg 900 Jaso susl
C. turgidus g9l eb>l loiw (C. turgidus gL &)lan %16.38 el 6505 dww lad=o g0v Jame slel C fusca godl J=w
8.5 sJl 8 (oo wsiwzg,up)l LVl doud 89, Sl Lowd %2.98 szl 850 duwi G fusca g9l &,lan wacladl) LiST wéy (sl

%18.5 auwi wcladl wiq jass sl

waclail g (9ol Jaso (Chroccoccus turgidus, Calothrix fusca :éa>Usoll O lodsJl
Introduction aoisoll

sl bl adass plall (sl lpibles sliass (Prokaryotes slgal auloy wlSIl (] @550l slpasd] sl o

aswdall (58 Jjiseodl cumrgpiil SVl sl asig .(Larkum, 2020) A uss,slSIl (ale ot 0i slgisV Tk cumemSoVl 2ol

oo 32 il S coladl (] 8,ibe cutall Guzeyiidl o juiSIl e oS« Sozdl g id] s auols Lpio Sl elliny 3]

all i S «umg il @igoll glgVl (38 Gumo il 5le s wldos) (sioye 20l a2 3] cozerinpdl 58] ol pal
(Kumar et al., 2019) il daluVl gass (58 gl aaiodl Asig 8oVl slgol) 83p0dl gaolzeodl 1SI (ro

oIl wolgaMl o 0oVl 9= Jugi dudac (s axgloull sgaell @l (58 lopo 193 @8)50)l cluasdl Lzl (S35

lpio wrph Sl oVl s acgaxoll 0in 0L sdizs WS (pumwSoVl glily (sisall bl ados lpold JMs oo (slsell

ailall Azl plla (28 aygianll sigall csowlwVl Hoanll iz il LS (blgdl adyi> GLSI 06 b3s>soll slhhazll GlaiwilI

sl loge Lilic Daao wlall )lasg Selzdl lpiwisn JSuing «sisall slidl adoss olill sle lpiils JMs (o oy Silly
.(Jassim et al., 2023) asl) 1o} ,55 o sk sl slgadl oo il e Wad wluoVl lpiouas SIS (oo

vasy lplasiiuws 3] «Sels uig S ledlosiwl (@igdl Bl (sde @850l sl pazll Lllxbl dnpoll GlolazuwVl Sasl O

9 S 915 @850l shhazdl bl phig Ol o S (89 paziws <y Vg Spirulina Jio ppo slisS aus) 0Vl wge sl

buzoll bowsgll (| g uicadly wlusluall (duall yolomVI Sudly @uinoVl Lolox>VI Jio slgo 51,3 (sde 8,58 (spd lpal

olS ol ells oo Sl zuis Vg Usphas lppslas wVie Jlps Llialls Seili S,o oo ,iST 2lil (sde Lpabilas Bgy20 lpasd (g
.(Singh et al., 2023)

8> Wl (09 8Ll 48 sle sladl Sy Sl 88)50dl sl asdl LIl e 95 Chroococcus turgidus g9l A

gl LSy sl daclgll eloVl oo ail e sl £ LS taonudl 812w slgo 39>9 89 su>g Axdloll oliadl (89 (adle

oo VS 13] Lo Jg> Vlgw oia allul yailas o)l 3] «wlslaslly ©lgySaal) d3las s> wlxiiog ddle dosd wld wliyj>

elol calizo) auguzl azdlonll Wlwl)s o sac 9 goidl 11s Josiwl 289 @ugazdl alisSIl 2l Moixo Goiso weSs Ul (Sowdl

Jsdl o> e asll abluwll olladly (sxeall Brally ciu)elSeup)l gaaiy @ugsVly gilaodl (8 6359>g0)l i Jio oluoll
.(Sisman-Aydin and Simsek, 2022) wlahioll wlcliog

&wly Olai (sle 8, duiin sy .aed)lly aughll lpbgasy 5055 @9 50l clpaxdl LIxhll o e95 & Calothrix fusca

osblly @bl (solVly dxdlolly diell obwoll cls (s Loy (Jiloall oo dcgiio dcgaxo (3 azgig plall sl gaox (s

] (58 Logo 1595 5381 993 « Llgoll o i)l (88 aopoll LIkl goil o Calothrix fusca asy 5| .(Lavania et al., 2023)

3989)l 2] 8 Josiwg sloll o wliglod]l &@l;] 8 acbuny WS 5,5Vl azdl ol go nael sligll 43¢ cus @slill
.(Gupta et al., 2013) a,95V| guiaig Sguzl
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«Calothrix fuscas Chroccoccus turgidus lesg &8,50ll slrazll LIl (o uesi duois (| @l awl,al Bags
wg ol Ll goi (sle Csaum>9,updl GVl @59 sSliell lwgll ggi9 sloVl daiig 8=l @559 9ol da0 LU awl)sg

Materials and Methods Jo<JI ($J1,b9g >dlgoll

szl Clxbkll (Division) powd oo bl o ueei plasiwl acwl)ull coyal a9 avaskiawoll Jlxkli
lody Eslodul abdlxe (59 diall gulidl ol o Aaxineg dliiog &gs=o (Cyanophycophyta) (L, wiSigilwdl) &350l
&dzdall dpc) 3l blwgVl Jlasiwl 8,0 oo SV Lpicl,y; 8slel syl ooe lplasinis oo 389 Calothrix fuscas Chroccoccus turgidus

izoll (09 W jaxi pi sl adlally albludl

lodg all dwl,dl (58 duc,3)l bluwsVl (oo uce paiwl :Culture media @uc, 31 blwsVl

wlbigSo zl)3| 35 189 (&850l <l pazdl LIl duoss 08 bwgll 14 paziuy :Modified Chu-10 medium ;g=oJl Chu-10 lowg.1
.(Al-Shandah, 2016) (1) Jga=dl s3 gl 13

izl obodl (58 @8,30)l ¢l pasdl Lol duois (08 bawgll 13 Josiww :Blue-Green 11 (BG-11) medium  BG-11 we.2
(Stanier et al., 1971) (2) Jsaxdl (6 bwgll 13 wlsSo 2lsl po 189 <Lal

&zl (08 ol i)l sl e dulo duc,; bluwsl @ ya> :Solid culture media &l éuc 31 blws VI
ooVl pud s aasMo go J5Ladl bwsll oo 51 JSU ot 15 ,lasoy (Agar) LV sslo Bgzeuo @dlol sy (BG-119 Chu-10)
9 bowgll weay %0 45-50 81> ax;0) bhwsll 2y dSgigVl puseill ddoc pleil asig (JolSIL LBVl @lsl a2y Guzg)aup]l

uglio 8900 @Ml (58 hasi o5 > pi) pasedl Hood JI sd &y p5 aslgdl gl Jo 17 ladios S Blbl

aligSo (o WS JS 35 ig Jamell Chu-10 bawg <lgSw (1) Jga

Required volume to Concentration Chemical formula of each | Number of
prepare the media g/L component | stock solution
2.5 ml 10g MgS04.7H20 1
2.5ml 4qg K2HPO4 2
8g NaNO3
2.5 ml 3
16g CaCl2
2.5ml 0.32g FeCl3 4
2.5 ml 4g EDTA-Na2 5
2.5ml 30g NaCl 6
2.5ml 8g Na2C03 7
0.02g MnClI2.4H20
0.028g (NH4) 6M07024.4H20
0.224g ZnS04.7H20
5 ml for each one 8
0.08g CuS04.5H20
0.004g COCI2.6H20
0.288g H3BO3
2.5 ml 5.79 Na2Si03 9

oo LAQUAtWIN - pH 11 g9 o0 pH - Meter ;lp> Jlomiwl due,3)l blwolW (sis>g,aupdl GVl 108 1pH a9, 3xgdl GwVI

.(9,7,4) apaols> adlal) pud wls andarioll Jdleodl Jlosiowl 5lp=dl 8 uleo Jas a2 auLLJI HORIBA &S ,w gLl
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b e sl 8 Lleeiwl pi sl sladl adgnll auulasl) dsloVl daui (wlid pi :Light Intensity sga)l dawi ywlid
wouSolll 8a>gs zulidl e ucq (hbgodl 5lo> (sde aiuss oo Sl Lux Light Meter (gaulos

o :Measurement of algal growth rate (K) and doubling time (G) wclaill ;o9 bl 905 Jazo ywld
(540 nm) s>90 Jgb auc (Optical density OD) &, ol @3Sl wlwld Gi,b e a3l o)zl d Cllxdall gos Jasoe 3o
WVslesl) dg (G) lpaclai oj9 (K) )l gos Jaso vl o5 239 (Spectrophotometer) (sigall bl 5lp> Jlosiwl

:(Huang et al,, 2002 a,b) aJull

(Log OD ¢- log ODy)
K= X 3.322

PLIL gl =t
el aylps ey goudl =0.D.¢
wdoll aulay auie godl =0.D.0
GlgSo o WeSo JS 5.5,9 BG-11 lwg wligSwo :(2) Jga>

- Concentration
Required volume .
to prepare the No. (1-8) g/500ml Chemical formula of each | Number _of
. component | stock solution
media
No.(9) g/L
10 ml 75.0g NaNO3 1
10 ml 2.0g K2HPO4 2
10 ml 3.75¢g MgS04.7H20 3
10 ml 1.80¢g CaCl2.2H20 4
10 ml 0.30¢g Citric acid 5
10 ml 0.30 g | Ammonium ferric citrate green 6
10 ml 0.05¢ Na2EDTA 7
10 ml 1.00 g Na2CO03 8
2.86¢g H3BOs
1.81g MnCI2.4H20
0.22g ZnS04.7H20
2ml 9
0.39g Na2Mo04.2H20
0.08g CuS04.5H20
0.05¢g Co(NO3)2.6H20

ae V| Olhusioll b awlyn) &l dwlyll (08 @ pizo )yl &)l cu,>| :Laboratory experiments &y uisoll W, Ll
Joziwoll (se,3)l bowgll g939 (Temperature) 8,,=Jl a>,s ((Light intensity) ésloVl saui «(PH) wsiu>g,updl LVl (sdg
S eedlxdall @i (08 Guodssowedl uae )3l Galaawgdl 8 (C fuscay C. turgidus) ad=bll 905 Jaso sle (Medium type)

bl wide @y JS o0 (1447 .0) pLVI (58 (G) waclail o9 (K) goill Jaso ywld i

Chu-) use,3ll ubawgll 08 (C fusca o C. turgidus) gud=bll Gucedl duois auloc s i The first experiment (sJoVl &,z
a5zl 09 ool uae )l pudawgll uip) adall ausil duce )l blwgVl o (LOOp) wel dlos> 3L clldg (BG-11 g 10
Jo 250 aew aubogyo Bslo> 8 Lpiclysy il udxball (sle duglxly (ol @yl sl L Lpia>g Lpiclyy oo osidl)
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sl acl); cuiouai (JgVl dcgoxoll uicgozong S, bwg US o Jo 150 Hlasey la> (sle JS ue)ill pubawsll (sle agl>
9 C turgidus g9l puss aclyy dliSg 8 (siu>9)updl GVl 95 Chu-10 bowgll (sle Sgl> csbogy,xo )95 9 C turgidus
JS ol sl C fusca (sud=bll g9l go JIRI 1389 (8.5 (siu>9,3up]l awl @oud Chu-10 khwgll (sle Sol> >3 by, B9
JSJ Oles 8 23l sl 8.5 )3lg 8 (ssuz9,0u8 Ll Aouy §)0 13> sl S Ge)ill abawsll (08 Lpscly; oo purd=hall o £95
24.5) 6,l,> a>,> xic pgs (14) da0J (Cooling Incubator) 65,0 @Gols> b axsloll audog ol Bly90Jl 01 Cua> 189 (@ ,=
i 289 (Wb wlelw 8 s9o aclw 16) 16:8 clol 8 18,9 (Lux 400) dslol 8aiw Wl Laul wigo gluas lpdsls (58 i (%o

ozl o (14 .7 0) pLVI 9 a el anwl)nll (08 diwgyandl Jolgedl gao> (wld

Sl syl (ol &yl wlghas Guaing (sJoVI &zl slpwil a2y @uldl &,z >l :The second experiment aulil & =l
.(Lux 1960) écloVl 62wy (% 24.5) wolS uazll 8)l,> a>,s ol VI

81> a5, Ol VI oVl &zl Lposs wlghazdUg @il duymell slpil asy @dll &yl > i Third experiment adldl & =l
.(Lux 1960) 8LVl 8109 (Co 20) culS cazll

85> a5 ol VI (oWl du il wlglas usig all du,mall slpsl ass dsulJl & ymadl >l :Fourth experiment assl I & =l
{(Lux 1960) éslol 8109 (% 30) olS ¢n=ll

Statistical Analysis System sugwl=dl gl ]l plasowl, wlaxVl =l iss :Statistical analysis wJlax>Vl Jul=ill
.(SAS)

Jolge ©lgino o B3e>9 pac ol dgizo J9,5 39>5 ,LizVl 1is zuogs :Analysis of variance Test (ANOVA) bl Jul=s .1
o039 9oudl Jawo) whgiuwe (sde ((csiuz9)updl GVl (Ll £ cone)3ll lawgll isgall dais (8, @) &yl obl) awl,all
Slasl e Jggaoll 98 @wl,al Jolge) du szl Gbgimnll Sl guogs V Jud=adl 13a 0l e (a2l pbl) olugiodl cowso (wacladll
.P<0.05 @,5:20 Sgiwun Jic duwg,;doll wlyusiodl (88 B9 8l 01

o Wiz @958l wlyassoll Sl auogs S bl Jud=i ,LasY JoSo ;lez VI i ay :Duncan test 8sasioll wb,liol) oSO ,Lasl .2
.P<0.05 &,9i20 Sgiwun Jic dwg, ol @ugizoll wlueiodl Glasl 8 s, 3\

Results and discussion a.idlollg guliiJl

Growth rate of algae (K) «Jlxbl goill Jaso -1

Rates of influence of study factors on the growth rate (K) goil Jaso \9 awl,M| Jolge il WVA=o -1-1
(k)

3] «5,3Vl Uolgell wo sice ol g0 Jamo (sde ool Sgizo il s9=¢ (I-1) JSiadl asbo w,pbl :(Time) ool 1-1-1
wolazil &yl e gl gl aie 0.313 (| (K)gadl oo Juad @yl o; 08 pasill go (K)goil Jamo polaeil b=l
) .0.516 &gl silly gl pgudl sic (K) goidl Jasoy @)lao %39.34 0,48 (s
290 59>9 Jaxli 3] cJlxbll 905 Jaso (sde 8 L=l @) 505U Jaso (w-1) JSeidl puw ((Temperature) 6,11 a>)> 2-1-1
51 «(K) goudl Jaso (59 (snSc 56 sl 8,52l ax)> (o9 glas, Vi sl 289 (K) goudl Jaseo d\ls 3=l as)s (9 jueil) (Sgao
2ic go Jaso sdel @l 0.308 douis Jamo (susl @lzeuo %45.95 éuwiy goidl Jazo oo £° 30 @)l ,1,5dl a)> cunis
.0.57 &by sillg 0° 20 asblgll 8,l,=)l a>,>
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(K) sl Jona (K) sl Joas
057a
0.6 0.6 05162
05 307 0.5
0.4 0308 ¢ 0.4 0.313 b
03 2 03
02 02
0.1 0.1
0 0
M5 C  N°C 30°C Al v age 1
sl sl e o il - el il
(K) gadll Jans (K) gaill loms
0.43 04254 0.46 0.447a
0.425 0.44
0.42 0.42
2 0.415 0411 b =z 04 0.385b
0.41 0.38
ﬂlms l GIM
0.4 0.34
Chu.10 B 400 LUX 1960 LUX
Sl Ll sl 50 4 o
(K) 34l Jins (K) sl J2xa
0.44 0.431 a 0.48 0.458
043 0.46
0.42 044
L 042
£ 0.41 0.403 b M 353
0.4 038
0.39 0.36 .
0.38 0.34
pH 8.5 pHS L. turgidus . fisca
ol ¥l da o il W PUA PR YT s PN

bl goi Jase csde dwlyndl Jolge il :(1) JSoadl

ole (Sgino sawSe b @ VIS 8eloVI Sgiune w5l Jase 0l (2-1) JSeidl oo o=l :(Light intensity) 8:LoVI éaw 3-1-1
&l sills (K) goull Jaso) bouwgio (sl Jazeati sJ] Lux 1960 (sJ] 8sLoVl 8 6305 wsl 3] (b uSogiload] wlxb goi Jase
.0.447 oxic goill Jazo gl 3| Lux 400 dsloVl Sgimns &,lio %13.87 Wa,laie Lolazsl @i 0.385

olisll )l g9 Lgiso b Clabll gai Jase Olg (3-1) JSuidl ,pbol :(Type of media) ilis)l bawsll 95 4-1-1
s0) Jiaso (susl e %3.29 duiy Ugizo sail Jize Lass b pdlw BG-11 hwgll 0l 3>s 3] cwl,i)l (58 ool
0.425 e Sl Chu-10 (solisll bawgll &0 0.411 aouis

(0-1) JScidl oans 3] goull Va0 (s Ugino Mis| awl,ll 18 sl (segs gl :(Algal species) vkl €95 5-1-1
Jase &l Ul C turgidus gL @ \so %16.38 cusly 63U dww axo (0.458 &l (K)gos Jase csdel Sz C fusca ggill ol
.0.383 ogoy

Jazo sle 53,b 5 L) OIS inrsyaapdl GVl dod 8305 0lg (571) JSCadl oa 1(PH) iargrdagd] Gl @55 6-1-1
Jaso 88, JW5 (o0 %6.50 s (K)gol Jaso 83L5 (sl 8.5 csdl 8 oo wvinzrapiupdl GVl o g9, oS3l 3] (b yuiSugibond| gou
wJlgil csle 8.5 8 siwzg, gl oVl (sizys dic 0.431 (J] 0.403 (o (K) goull
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The effect of the (K) goiJl Jaso S, \9 c.s,.v'ill awl,Jl Jolocs bl £95 Gw Jladl ,wil -2-1
interaction between the type of algae and other study factors on the concentration of growth rate (K)

lpad9 cgoull Jaso (sle a3l 8,58lly LIl £95 o M1 256 eVase (1-2) JSuadl 9 ,pb 1(Time) ool 1-2-1
wscoil) 0.4684 0.566 wely (K) 900 wVaeo @l o @yl o ludl pgdl aic @ig)d &l Lladall (segid goidl Jaso ul laxls
%36.549 41.17 e gl Jl pgdl aic polezu VI aus gl o3l pasi go LolezwVU 33l pi «C turgidusy C. fusca g 30l

gl e C turgidusy C. fusca ;acoil)

e 8,1l ax)s elas,ly LIlxdall 65 o M 25 wVame (L-2) JSuidl oaw ((Temperature) 6,151 &>, 2-2-1
oVase paas ] Sl 6Lzl wleys glesyl Ol sl 3] (oMol wVase G dgize SV 3959 Guuis lping goidl Jaso
e C turgidusy C. fusca ;,ac9:d) 0.5149 0.633 (K) 905 Jaso wshasid 0° 20 @&adasioll 6,1zl a5 aic lpig,s wsly sl (goull
C 9 C turgidus :umwg, 0ll ucoil] %39.029 53.31 awi 0° 30 adlell 8)L,=)l a>,5 aic goidl WVaso cuassil lowd «sJlgill

el e fusca

25U ©Vame G dgiee wlBMisl se9 (2-2) JSLidl (08 @imoll ilidl w,pbl :(Light intensity) 6:loVl bau 3-2-1
el dwn W)l 9o wVase cunas adlell dsloVl Of bazli 3 goudl Jaso (sde dsloVl 8y sl £95 Gw oMl
el 905 Jaeo yaasl logd sJlgadl (sde Lux 19609 400 3sloVl 6aoi s 0.344 J] 0.421 0 C. turgidus g 9! ssc %18.29

sJlgdl (sle Lux 19609 400 dsloVl 0w aie 0.439 (] 0.472 o0 %6.99 & C. fusca

oMl ,sb wVase o gizo WM s9=9 (5-2) JSoidl zul bl 1(Type of media) wvilisll buwsll £9i 4-2-1
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