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Abstract

Plantago major and Plantago lanceolata are abundant species of Plantago family in the north of Iran
which are recognized as valuable medicinal plants. In this study, eight populations of these species were collected
from different regions of north of Iran and studied phytochemically. The results on average showed that P.
lanceolata had more metabolites than P. major. The mean differences for phenols, anthocyanins, saponins,
carotenoids, and soluble sugars were statistically significant at the level of 0.05. Analysis of the essential oil of
Masuleh populations showed that the pulegon and palmitic acid were main components of P. major whereas the
D-carvone and adipic acid, dioctyl ester were main components of P. lanceolata. These findings help to select
species and populations with higher metabolic content followed by optimal use in food, pharmaceutical and health

industries.
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Abstract

This study investigated tannase production by Trichoderma viride (Tv), Trichoderma harzianum (Th),
Trichoderma longibrachiatum (TI) and Trichoderma ressei (Tr) in the medium containing tannin as the sole carbon
and energy source. Trichoderma colonies were flat, and then gradually showed a white unsmooth appearance and
finally turned to green. The largest and smallest spores were belonged to Tl and Tr, respectively. The highest and
lowest spore numbers in MYG were belonged Th (5.48 x 10%) and Tv (12.26 x 10°), respectively. The largest
growth rate of mycelium was observed in Tl and the lowest in Tr (1.25 and 0.45 cm/d, respectively). The level of
protein produced in TFM by Tr was lower (P<0.05) than the other species. The tannase production and its specific
activity were similar across species. The enzyme-specific activity in Tl was significantly more (P<0.05) than Tv
(1.33 and 0.68 ul/mg protein). The molecular weight of the produced tannase was 131 kDa with two subunits
weighing approximately 62 and 69 kDa.
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Abstract

Awareness of the density and canopy cover of Zagros forests is important for their preservation,
restoration and expansion. The purpose of this study is to introduce the most appropriate estimator of distance
sampling method for estimating quantitative characteristics of these forests. For this purpose, their two large and
small crown diameters in 33 circular sample plots in Kermanshah province inventoried. Within each circular plots,
seven distance sampling methods such as nearest individual, nearest neighbor, second nearest neighbor,
compound, T-square, joint-point method and point-centered quarter were sampled. After calculating the density
and canopy cover of trees in circular method (true value) and distance sampling method estimators, the results of

this estimators were compared with circular plots by using accuracy. The results showed that among 16 estimators

of above distance sampling methods, the most suitable estimator for density and canopy cover of this forest was
PCQ3 estimator.
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Abstract

In this study, effects of drought stress on three grape cultivars (‘Ghizil Ouzum’, ‘Khalili’, and ‘Perlet’),
an experiment was conducted in a CRD with four replications. Grape plants were treated at four levels including
control, drought stress of 40, 60, and %80 of field capacity for two months. Physiological and biochemical traits
including proline content, electrolyte leakage, hydrogen peroxide, total soluble protein, malondialdehyde, and the
enzymatic activity of catalase, ascorbate peroxidase, and guaiacol peroxidase were studied, which showed different
levels of significance. The highest amount of electrolyte leakage and hydrogen peroxide was observed in ‘khalili’
in %40 drought stress level. The ‘Gizil ouzum’ showed the highest level of catalase in %60 drought stress and the
lowest content of malondialdehyde in %80 drought stress and the highest amount of total soluble protein. The
activity of the ascorbate-peroxidase enzyme at all levels of stress and the guaiacol peroxidase at %60 drought
stress was in ‘perlet’ in the highest amount. In the study of chlorophyll fluorescence parameters including minimal
fluorescence (Fo), variable fluorescence (Fv), maximal fluorescence (Fm), the effective photochemical quantum
yield of photosystem (Y1), the maximum photochemical quantum yield of photosystem Il (Fv / fm), Quantum
yield of non-regulated non-photochemical 1l Y(NO) changes were significant in drought stress treatment, and
‘ghizil ouzum’ in %60 FC compared to control. Drought stress levels above %60 FC have a high destructive effect
on the three grape cultivars studied. Among three cultivars, the more efficient tolerance mechanisms including
appropriate enzymatic activity and reduction of harmful effects of drought, ‘ghizil ouzum’ was introduced as a

more tolerant cultivar than ‘perlet and ‘khalili’.
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1- Assistant Professor, Department of Horticulture, Faculty of Agriculture, Maragheh University, Maragheh, Iran
*(Corresponding author: maryapeyvandi@gmail.com)

2- MSc Student, Department of Horticulture, Faculty of Agriculture, Maragheh University, Maragheh, Iran

3- Associate Professor, Department of Horticulture, Faculty of Agriculture, Maragheh University, Maragheh, Iran



The Quarterly Scientific Journal of Applied Biology ol olKtils (68,5 owlidiionm ; cole dalilad
Vol.35, No.3, Ser.69, Autumn 2021, p. 82-97 .

! ! ! ! AY-AY A ol P ol F o)l XD o
Article type: Research paper > R )9

S

g5 Alie :allas g4
VWWANYIY - o pdy )b AR RVARYA PRIt PR T

https://jab.alzahra.ac.ir :a, i cole oy
d-7) 10.22051/JAB.2021.34708.1400

P LT Jendly oy 9 (o lamd (y3leo Glawd ousiS Jo sl g S (2 Lublils g 5 3Lwlas
Sl !

Byt oo <y mdl ol FOLT & i M Lo ke " gino wles 0,5 msghing
US>

Pl U3 oy 0 5 (oS Gtro 50 ] Dliad 0ilS [ lacs ST plolid 5 jloliz casllbo ool j Sio
Lo 0 (Silwcd) (spw 5 59,90l SElins b o 26 molo pe Lamo (53l b o) o] Lawugr SELius
J s > il gl @I g silulis (Ogliio slasis)ss 00 b LT AD (STEOLuS ol Lol 8 ol pi]
CulS Lo j0 ol fo pdud Slddo o YD L (05 e 5/ GQAIA 5 Rpd/A TKAA (g0, 6dul uze ;I RPY) 4w/ A
Rpd/4 Tkd/4 Rpy (sloa/u>16S IRNA 5 b S 5/ oolicw] b . biyo,5 Sl by slodslis lacts molo o pec!
MW646607 5 MW646606 MW646605 MWB46604 it (slo i o,las b Cagplie oy 9 L Ggd/4
Pantoaea aglomerans 4 Sphingobium yanoikuyae .Curtobacterium flaccumfaciens Bacillus pumilus s 4
poradS” (615) (FlhnS gt du I ety G oyl Gl Lawsi i gl iz (gile O] Wik 00l ais
Al iy 55500 lied ol ol Ul Lo 25T gl 457wl L (ST i g poeclS” Sl clins

Sl 99 o> Hldand yehro 3 31 (6058w ol yiro qpmenS liedd (ST Olduds iS5 37 i slS cl0 5

5 SL Slidad iy (o2ash (e 5 Olnl deesl eyl olKiils (S pole (cwiige 09,5 (55)sliS eaSiils (S lols 5 cord 6553 (sommiily -)
Olrl il (550088 s 5 Ghiel wlinding plojl )b (xeele wlio 5 (53,5088 Gijal 5 Dl 35 e ool

Oyl gyl gl olRiils (5 5,0liS 0uSiils (S pole  pwaige 05,5 sliwl =Y

@.samadi@urmia.ac.ir : Jgiws oaius 55)*

Ol @ wiusiS gs 5 sl eolini plasls ol s S Sliiod dge Jlotdls =¥

Olnl eng)l ceiuag )| olLails ((55)lisS 0aSiadls « S5 pole (quaign 09,5 jLedls -F

Ol ol cags| oSl ((55,5LaS 0aStals (S pgle pmiig 09,5 kil -0



AV 0l #9 ol F o)led Y 0,90 —60 0,5 oty ) (sole aolilad

dodilo

O3 5255 i e 5 ol S S5LS oS (oo VYoo B ¥ 50 5 Loges S5 S (P Jid
LS IS 4 55 5008 51 (655 5 sl (R0 0,10 S8 ot 50 olS 0l (6l (eS b g 0,50k 2 p)S e V)
ohsds S o lilr 5, aliseiss (Goldstein, 1994) wins Cis b6 GblS lawg a5 coul Slgw, plo 5 clivs
T SlaS 5 ol 31, yad 5o psboas g 03l )13 3l cos 1) and Jolmo é Sl 5 ol wlinsd oaiiS o ol il
3l B ol 50 Wemge sla )35 Lulwl paies w8 lalS Ll o Jele ol 4 4 (Rodriguez & Fraga, 1999)
.(Babana & Antoun, 2006) w65 34 yaxie g ohg (i lyls g B 5 o xS 5l &0

5 (Singh & Reddy, 2011) 3,5 oo 1,3 (5 5ibes 55 9,90 phd (gi5,5e Pl sl (55,5LS s 53
395 Hlgredy Slind oS o slacs 1S s (6,5 54 b SBolind TS al5dl a5 coul oad Laseive ooppiomen
5 Silwlaz 550 50 goaxie o ,15T Wl SeS dxwg Jlb j0 sl ,siS o (6 awd oS Lol alSay wilgs e
«GMendoza-Arroyo et al., 2020 Liu, 2019) S5 jsoran alrs oolSins ) 5l Olawd oaisS J> slag iSL slulis
«Babu et al., 2017;Teng et al., 2018 ;Pérez-Rodriguez et al., 2020 ;Zhang et al., 2019) (jawsn!,) ypewdis,
3o ol bl Lo, (Yadav et al., 2015;Azaroual et al., 2020 ) S-olawsd yolee g (Haouas et al., 2020) covguaS
Sl oo (o uwd

Slawd yaxe 5l sadssjlulas (Stenotrophomonas maltophilia) YC alox > jo siulesl mls bl 5
National Botanical Research ) NBRIP cuiS laowe (o 1) Jolowo yaud g Jo |y OlawdendS 65 codly > 292
QC3.a.2 agplSerratia (s xSL 4 ols oylis s 59l jo Slalllas guls (Xiao etal., 2009) oS ol;1 (Institute’s phosphate
VY- 5l (Mursyida et al., 2015) o )ls 1) LiSulgeSn mbe laors (o jaud o oUlss o YL (ame SO 5l oalds (glulos
3 6L g0 ylimgais ool 5 ool slaaenST 5l é SBOlind olee 5l oad (5lulaz Slaws ouS > 5,55
(Yadav et al., 2015) wog Bacillus 4 Brevibacillus ..

Ls alle lad a5 by 5 gdh e oaliiul (oS 5 (S g 99 31 el ) Dlid Dlowl (Ul g 2 5
i o oaile, Hind e oS bs, o g (LiUetal., 2015) ael> caiS e ,o S ey Glid galls ad cos
k8 sloyi,l55 (Paul & Sinha, 2013) ol o)l 55 5o Slawd Pl SUlgs iomw gl (6 ke S Lo molo
adgiay o8 Lol s Hige Jlaws SlawdpendS 65 Pl o ax 31 ol gilulas SbiSL sloay g oS wilosls las

S-olaws 4 «(Puente et al., 2004; Perez et al., 2007) pgingll Slawd b g o] lawd g4l sla BT coly jo dla



Slind olae Slinsd oS o (glags Sl plulid 5 (g3lolar 1ol Sem 5 o) Jugiin [AF
Aol e (0 dlls Sz ololas 4y ol oS slaaylas a5 sl ool 5155 uzes oS (Yadav et al., 2015)
(Guptaetal., 1994) wiogs mle oS [0 yaud calises JISCol Plosl 4,0l i 51

oblaslr 5y 5l ol slass gl glasliol gl j 5 olpl Slawsd ol Ve oo 53 Blow bl 5
2 olpl o Bkl il o axg pieS olee ol 5l LT gilulas @ aS aiee Jolouel Slawd slaoassS > o9 4
5 ) el €28, ISV ol b bl 5 i 1 (5 ol 332 (53l (pine S land coligions il
Sl Ve sgam aVle adgi b aS col joiS 1,31 Sland yome o et 0 (59,58l Slawd Hame (VYA+ )], Ken
a5 W10 0929 3 (6,500 yolre Al 098 o Cgme ddlaie (o Slawd caiiS oy SluaS lgied (Sland o ilbiuss
L oxiwd aboez o 5l ghejol> g )Y o Siads 99, Slawd olas a5 axiws |l 1) Slaws 5 b e 5 00e oem,
SLolawsd fHaxe g0 5l Olawd oaisS J> slas 2SL olulil § gilulas iagh cpl pbxl 5l Gaw wals [S3 0190 4y ax g5
995 6950wl S-laud b ool #al sul> 5 asle (Sperber) . pwl Lo 5l oolaiwl b oy S ygim] g o O u>>
Bl lilS 55 Sl i Joloual 5 JlononS chlizhe gt dr (5,554 b ol Slid Pl 55 2

L gy g Slge

SO pdignd (w9 9 Joxo

sl sloogS 4y (635 0 i3u 53 Gl Jled 6reskS FO o Sl wlg 5l g2 dihaie Gland o
Jolos Sias 09,0 (sdilaie ome Sliwd 33l .cusl oad @dly (P87 ++" SLdla> oo 9 OV V' SLdlas Job)
5 ol o S5 5,165 5 cusbl ool 48,5 sl slow 5550 it axly o 40 aS conl S Olind anle Y pais
OTAD ¢ gnie) aiid Wil ) (88 S G (o) Sl S 5 (ol SlooeeST ity el

OO YO ldliizr Jsb 0 05 3L b b Jlod (5 52eskS Y8 50 58 032 (69 skl SB-Olind ase
5 ool sla 5 5l oleacgamme Juli 35 cyome ool (Lol 381 .l ons @dly Jlod ¥V FA' Sl s> o, e g S, 5
OV 0l58L) sl udstiST 5 Cudge s (rnizean 5 sl

Glaucium oxylobum, Rumex scutatus ) oLS g0 jawgil, ¢ Blbl S 5l diges o> S sladiged ags sl y
Al aEs ST aw 50 35 (68,90l SB-Olawd faxe Blibl S 5l diges ST g 09, dbhie SOland e (L.

D5 (0 (6,15 Ages dilain 5l g0 Ve Alold b dilais ;o 20 YO x ;10 YO) 1,80 10 50 (64l pdiges 3lbolo Coline



A/ VEee ol #A ol F o)led Y 0,98 —60 0,5 owliiiCuns ) (sole aolilad

Fo Bl ¥ sailas b ()1 piged S ) shoons 5995 Lawgd S gl (6 lo + -0 Gos 5l ST sladiges

SE il L) GlalS sats) sawgnl) Jove 5l ramgnl) sladises o Vb yie il ¥ (b sbliy o5 )L 5
Glrdiges LYW 51wy idgs ool atilo p )85 aw 10 9> beaises (Hamdali et al., 2012) ol ags (wp b ady, Sl,bl
il (Setdy Bgrb 3 ladigad 0b agd SR (63)98m] (el Aiged Sy g Sied S ez (o 3l el ez aline

A (6, gl a0 F gl )MJ;:;_;AO@LA;T@TM&_&&SL S L g wiad eols 1,8

Olawsd ouiis Jo s s 5L g 5lwlox
Joba aigai o S 1,5 S aBosls a0 5 aishen 33 SISl 5 Loglie g il joboay S aisai
el Q1S 0,8 /) (Yeast eXIract) jesce ojlac 5,5 /0 S5 0,5 Ve 5l oS 0) mbe el laxe 4 Al8T0
ElandondS 6 3 0,5 VIO sty 35 685l SB-Slawd p,5 VIV § (MGSO4TH20) pos e lidgus o5 +/Y0 (CaCl2)

oold G gmdis 42,0 YY sleo L wilsp 5 0 el FA Coway aaiges (Sperber, 1958) oy 5 wslal (o) S o

Solx el laamme S5l Sl iy S S8y G Dpet iged o 5l e S SIS A Sl
YV sles 4o 50,4l Vo Gawas b jioss i iod cob (G SO 50 JBT 2,5 10 ol jends 598 40 ool 53 Ol gizme)
Alflas O g0 wisls Hlas 1) Jalaie slagisled gn a5 aline (IS AD Lol (6,l0gS alop )8 10 wgemds g4z 0

W g5l alls 5 axsls

aglazr Lauwgs S colid JHil 08 15!
wlax AD sden lal jolaie oy ol colaiwl mlo el laors 5l aglas Ploul oS SUly (6,505l gl

Yoo (om0 o3ls VY rpm Ll Sl ailsp )5 50 el FA Coway ¢ S (Luria-Bertoni) LB laxe o
B gl syl Ve lagdyl s Gregilb 70+ zge Jobo 50 +IA 6595 JB5 L) sl (9l LB Laome 5 5 g Sos
a0 VY Glos g VYo 1pm L jlo Sl ailsp )5 4 59, V 6l g 0l Giab alflas jsbay mle ypnl aee 2o Joo
Sowin il AT TPM 50 4885 Ve Saedy 5 adlo el bamme jo 5l S (Lo Ve 0 5 Jie gl
B4 (6 S0l oo Jo yawd cale ool Cuvdy Blad Jgl=e 51 G s (UniCen, 15 DR, Herolab GmbH, Germany)
5 Ggd/4 Rpd/4 Tkd/4) aloz lez o plil (Paul & Sinha 2013) wlslly Gladge (o, b yawd clale g 15030l

Wae,S Ol 5 slaaslas lgieds sods Jo jand Jlade o YL L (RPY



Slind olae Slinsd oS o (glags Sl plulid 5 (g3lolar o) Sen 5 o) Jngiin [ AP
& ld Ao g dw 15,00 L (05 ©)god i p gladslas Glid Pl (Ul amslio 92U )]

ool 52 o5 5 5l LS peiis wgs (28,5 1 ) (sl bagialejl 5 lagslulaz d5250 SLE IS el
5 (Rengel, 1999) vl JT jaus (g5,9laS slacSs Lauws JS 5laws,o Vo B Y Blos |5 el Bly e S5 S
ooyl g 501 Slacslind clawd pundS (60 cilind S LS| e lind S 6 55 aiile yawd Same JS&I ple o] pogdle
g Sland B me 4w aud Plodl jo balas SUles aloyl plml b wlal (ol a5 )lo 0959 S5 40 55 0 e g
Tkd/4 Rpy :slazr ;5:51 5o b Solas Sels” s, Le! Tl szl 5 JusSl oyso Ghalesl al 2855 18 L5l 05
e laore (0 (SBOland § S Sld (OlandpndS 65 1 Sland xine 55351 ¢ (6 5SU ye) wali s Ggd/4 (Rpd/4
a8 ol S5 a5 gl e

alsp 5 0 LB e o celu FA Goway SBolawd Pl o5 o)l 5l Jol> 5 alas e jshaie (pay
Syl 4 Gegl e v za0 Jsb 0 2 /A 5,98 JB L) baslaz g9l LB lazee 12 5l ids Sio Voo s bl 0lo s
G 5 S Bld 0y SBOlawd) Slaud poe daw ] 0 a5 5ol e 1) Lo 00 syl s Lo Ve e sl
G4z, VY slos s VYo 1M Ll Sl sailep )5 4 55, ¥ sl g (Siaile 092 oad eolitul alflaz jsbay (Dlawdpends
A Soaty il VYoo TPM 0 da 8o Ve Doy g aidlo p |y el lass jo 5l 5 Lo Ve 10008 8k ugaandas
Slobly Slodge (b, b yawd cdale 6 uSoslail ogd (6 mSojlasl ool o awd cdale oowl ooty Blas Jgl=a 51 G
EC 5 (691 Jow Metrohm) ,ie pH oo 3l eolawl b o ey 5.5 aiges 0 EC g pH .ol sl (Paul, & Sinha, 2013)

A8 231,35 (4510 Jaw JENWAY) e

16S rRNA (45 2b (g 31 eolistwl b Glawd ouisS Jo 5 p sdaslas (Jodgo 2 Lulds
&l p a eslawl (CinnaGen Co., Ltd. Iran) DNA zlseiwl cuS 5l s 58U ceg55 DNA zl5uiul jslaiea,
~5') 1492R 5 (AGAGTTTGGATCMTGGCTCAG-3"-5') 27F _ogee sla, Sl 5l 165 IDNA 5 asb iS5
RVFAY 5 FYY (gl 55T 51 iy Sne o5 L5 8,50 05 iS5 (sl au0 5 solieal (CGGTTACCTTGTTACGACTT-3'
Orcdale b w IS mogeie g Soe O id  JgogySie Ve clale LANTP oo See ¥ Jgog,See Ve cdale b
o 0oLl 00l l Sl DNA I iy e 50 5 (g See 0 0219 0) 5lha b SSDNA 2y Sto SG i) 2 oo e

15,5 wela 15 50 PCR bl Lyl,o (Turan et al., 2006) 3¢ 55 oo 0+ (USA Biorad) PCR STy Llscs



AYJ VEv 5l $0 Gl ¥ o )Lads TO 0,90 ~53 5 colidicon) sale aslilad

VF )0 o yuly 452 Yo s 9 4B § (6l Lwguuds 45 AF ;5 (denaturation Initial) asl cuass puls

a0 VY o (EXtension) i s 5 4ado \ glp Gugmmdew 42,0 OY ,0 (Annealing) Jlas! caado V gl p wgmdes a> )0
B30V sl mgmnabs a2 13 VY )3 (ol (258 ol o 5 aiBs ) (6l (ogenndes

TBE 3L 10 VIV aoyo S 59,51 5 50 598 5501 aleasgay 165 IDNA (5 4> 1555 5 Lol> PCR Jgamme

U5 s ST 5 ol8ns 3l o0litl s g 0 5bles UV g5 s 5 ymamms s 0015 jgme clio V ooty 1+ + 5l b 1X

Slo plad 1y peds ais jae idn 2SS b cas V00 ¢ o3l 4 DNA [SLis G L ool 1S5 Wb deslie 050 5 2ud

59kd LT 5 g xSk 16S rRNA 5 (b JIgd

yokaieds g ool all> gile @l cuS )l eolatwl b laslas ol 16S IRNA 5 255 5l Jol> PCR Jgame

Vector 38ls 5 lawgs baaslas sausgdSe o gl cidl o 5l .0u0 )8 o)l osi> oS Bioneer 8 o4 g5 pass
5hoolazwl L NCBI ol o Ksls gla JIg5 oyl G o] Gty asloz jo 6l K5 Jlg5 G g 00 2ol NTI
Gk 3l 6L slaas g 5l plaS ;2 (51, IBSTRNA 5 sla Jlgs 5l cwlio slawd . abuds 4 lio 39290 sla Jls5 L Blastn
Lo bl G jen 655k oz ¥ laJlgs 5 o Jlsi cnl o MEGA BLL Jl5dlo 5 SaSay s 5 il ol 0l
e DOORSETAD 59, b )] ooyl 50 § oo 5 NEIGDOT jOINING g, alisgds (Sithelid e yo 13810 5 ol 5l ool
50 sl aen 16S IRNA 5 JIg oo g5lwloz oL iU sloasgm olols 5 e 5 LG o (Stocklin, 1968) o

Ll 51 o, ly (Accession number)  cw yiws oyl g <o (http://www.ncbi.nlm.nih.gov/Genbank) GenBank

Sl sy
Golol Juloxi g &g joxi

a3y ) oolil b oy Silie 5 03 (g ylel loes 5 ay325 SAS (g ,lel 58l 5 51 ssliial L sl Cessay ol

A duolie Lo 0 B mhauw o (SSls

SEalad boad iyl duls laowe jo ol 4 08 a5 glas AD den ol lis baaslos g5le jalls al> e
Ala adgiay ol wad gilulax oL iSL sloas g g2 g0 DL IS wlul aislas ale Lases cpl jo Qiog 05 (69,940l

a5 a8 Llaalam ol oad 3,5 b 5l e (Yadav et al, 2015) Sbolind sal> sl 5T el o Gilis



Slind olae Slind ouiiS > (slas 5L (alolid 5 (3lulaz 0] Kan 5 o) usin [AA
Gupta ) wog mbe cutS o jausd Calises JICSI Mol 4y jol8 cauizis ST ol Laise )0 osalice 5 alla 65 gt ol
—oland boads g el mbe laos jo Sland Pl Ul ulul 5 55 sbaslas bl s 5 (et al., 1994

S8 2l e,ee L;)LJ u‘:..iLa)'T SG bl b Slawd ae a5l oslaiul b blgs o Jl 3o g ol o5 (69,900l S5

ol oad ools (ioled N IS 50 pendS Sl o b sl oy (59, RPY o Glad dlle 8

o) A

S lid b oo 230! solsr g sl Lin 53 RDY sl buuwgi (Al slxy) ol JSlouil o Ulgy 1) S50
O Jgo2) @le pyel i farme o (Gland ie du 50 Sland Pl p balaz 156 (il )lg 4520 b
331 Jloisine EC 5 pH oadsfo yaud lo Shy » lap] (iiSany g lind aio (5351 dygw ool il ciols lis
(P<0.01)
Slind @ls | o ia baaglaz Lawgs jaud Plosl (n yiin (V Jgo2) eadJo jand (n:S0ke auslio ulul 5
Sl 5 5 SIS S oo i e o iy 4 shoty Sl Gl STl 5 lS’ Sl (il s 5
Rpd/4 5 Ggd/4 aslox 95 o)1 51 s el oty ot 105 Lo YEO o YVY jladieds ol 54y Tkd/4 g RPY aslox g lawgs
i pe iogad O il a8 (e YN 5 T oy o ey ] oad o Sand e ity S DG g
Rpy aslaz SL-olawsd 3 Ggd/d laz punds wlins Tkd/4 g RPY alaz 9o SlawdndS s 5 il )0 sl o 5lg
5 ) Glaas] 5l é Solind ol 5l glolaz S @ls wog sad > yaud s s a8 e AY/FY s L
Brevibacillus s z:SU g0 oyolae ol 5l ool (5lulas Gliwd oosS J> alax V1 5las ol las liwgain ,0 pouiegl]
ialejl ol wlwl , (Yadav etal., 2015) aiols oo 00y S Slawd mlie il jo 1) SUlgs o st Bacillus 4
5 o 1) CldpndS 6 5 > 092 Slawd ase 5l oads gjlula> Stenotrophomonas maltophilia YC «las e o
30 OYA9) Sl )le 5 9,85 sl o, 2 gl (Weisburg et al., 1991) o NBRIP o) laows [0 jaud g5luls, cels
O3 (69,98l e 31 aS RPY g 09 yiin SOlawd b awglie [0 (OlawdpundS 65 a3l aud Plodl ol las
Pl jo gyt oUles (03 (69 )50m! SIEOlawsd) S laows jo i) IS4 SGland goidy a5 L 0gy caligjlolos

Se5slsST L 5l el Sae 45 3903 bl [y (5,3 oyl 5 0l Lt St g sailate slragliz dy Comns Sbclind



AVE 0L $ ol F o)led YO 0,90 —60 0,5 cwliiiCuns ) (sole aolilad

Xiao et al., 2015; ) ol 595 oKius) e SBOlawd | i 055 dfcen; SEalawd Pl 1o b agw 5,55l

5 baygw gjlulas Loce M & )l 50 oyl (o in Sladsd 5 cwy a5l kol ol wix e (Xiao et al., 2020

Gupta ) ol Ses ¢ Ly g8 Sl cres «(Yadav et al., 2015) ol oas o)Ll Sliwd gie Jlosil 10 Sglis jop 0 o) b

S5, Jeod g dadygu gilulas slice 4 4z b Slawsd mlie Plodl (o bady g Sglas oSt oo o (etal., 2007
Alos S 0 Lil 09> oBiun ) ;o S92 g0 (G8) yolic go5 a slics jo 5l onds (g3lulas

(& Und gio 9 Lyloz 73l cod cols sladamo 0 EC 9 pH s o yiud il g 425265 ) Jgor

EC pH R e BRI RS et e
FADFY* IV FYY) prex f &5SL gl
VIOF - O** CJfY VYYAY§rx \ Slid e
£. 055 V45 ** YYYY.rx A Slid aie w5 SL Gl

qs N YA YA Uas

VYO VY'Y \fAns s gy

oy ) 90 Jlisl mhaw )0 o e Syl g9 o ey e g

i 39y 30 Baslus Jiasle 5w (Flawd gt a1 (3d 0 )5 (o) oud o yind (S puSlee s lilo Y Jgur

Slawd mls
Skolind S i pndS 55 wl @,
A5V £1/Yh V- a/pvE aali \
SE/¢Yh *¥.b Yove Ggd/4 v
£O/¥Yh YAQ/YYC YFY/PVe Rpd/4 ¥
AY/#Yg Yay/svd YVya Rpy \
OF/YYh AYg Ysoa Tkd/4 o

P 0.05) a)a5 5,5 gme B (,Sils glasals aiz 03] by s S rie By, 61l sloSilo

JTKAA Glas lawgs axly YV lodeas pH malS o mis oS olo las (V) Jaaz) pH sleosls sla Sl

alej] 50 okl 5las) endS Sl aie 51 GOA/A wlos lawgs oy #1457 jladeds PH 2alS oy 1S g SIECiland aoce
Kennedy ) o8 (5,155 asly Y/ ladeds colaiwl 5 50 sladsguw lawgs Slclawsd 51 pH als ol i alie
RpY wloz ouedS” Gl 5 TKA/A wloz> OlandeundS 5 5 SEOlawd pH ialS o alas oy 5Ules (& Smith, 1995
aalidy Comd aie ol 5l g0k Haud Culels axlg VIV laded; SB-Olawd pH als 0925 L TKA/A aylas w12 .04
RpY saslos 550 aimya b g 0ged ol yid sals ol Y0 Slind qundS (65 Sliwd gie 5l iloz en Lol csles ol
G duo,0 Ve GOd/d wlos lawgs w.;balﬂ od lade Lol 0 GA/4 sasloz 5 iins euandS SlLd ace 5 PH ialS 5

5 Slid e Sl g Pl sla) g5k Dolis a1 3 190 (nl Ol Wl sy oo L34 09 ate (l SIRPY salae



Slind polae Slansd 0aiiS Jo lags yiSh ololid 5 s3luliz 10 San 5 (o) ngin /4

«(Caoetal., 2018) |,Ken g IS soiicas (Oliveira et al., 2009) ols s Ploul 01,3 j0 15 0 Slogzge bl
(Kot 553 08 751yl i B pan e plisty ol (S ity Jplonal i Ploil ol55 S5lis 5 D ol
B pas 38,5 4zl 5 2old S Lanzes jllacs Sl had o iy Sgliia | Oslis (nl aizren Glas]all ails
(F J3o2) EC slaguilos sglio b salss ilo Lamas jo Jsbons yind (5alS ol o] (Sajsls 52t 5y b5
VIF a8 0b 0dgs RpY oz Lawgs yie pr eiesjeawd +/AVY laieds OlindaendS s 5 I 51 EC o iy a5 ol olis
3ges alg SISl 51 EC o 5L 5 355, YU o)l G 4y 1 aeendS s EC (RPA/4 5 RPY aslo 93 .02 9ol ol
AlaSors Lol el el SLd g SlandinendS 6 5 aalin 5 EC ls cone il 33l Sl 355 (sbaoals 4 Cans braylas aen
EC lase pH Lrals L IS5 ebay .ol plas sald b (6l pxe Oglas «S-land S 51 gadgs EC a5l laaylas
Ol5iss 45 33055 om0l g, 31 65 M0y I3 ol 4z 5 35 i sty ol soaime L 4 2l il
et ) ols Connd clind Plosil o 0o 485 54 slag 2L Sglise J555le g (Sland gie 5 0dy Pl comloas |, o
EC jlade 5 yind ¢ Jaloee PH LalS cacly lind 0aisS > slaz, 6 g bas 25U b eails o 2alesl s (Oliveira al., 2009
e yaud o3luwalil o sosaislis GlapmslSe 5l (S ddae ol (gowwl 4,51 (Tomer et al., 2017) o las 4o
Gothwal et al. ) ol o ouss oz, g lags 2Sh alox 5l Slagzgay, elsil b oad alonil Slalllas 51 (5 ks ;5 45 ol
lietal,) cos jaud J> lp i oUly Glasds o> PH ol wgg nl L Ll (2006, Singh & Reddy, 2011
S Lss PH o ()l s bL | (Qimei et al., 2000) ), Son 5 oS Slalllas a5 > o alal, (ron ;5 (2019
g PH (o ciand bl )| S hais b Siecan oo (Asea et al., 1988) ), en 5 Lol wols oles [, P fas J> Ulg g

L3,5 5,158 1 wlaws sl

A 395 30 balas Sia b 3w ClS slazo (PH) 4 vl Ol pds’ (Sl dunn Lo 1Y Jgur

lawd mls
Sbolind S i pndS 6 wla 3,
#/\ycd #/74b INAAT: el \
#IYFC #/40a O/add Ggd/4 Y
#IYYe /¥ \hi o/daef Rpd/4 Y
FYi AARY AAAL) Rpy f
A\ARY| ARgi f/6Ygh Tkd/4 I

P 0.05) 55,05 5o o B (,Sils (glarals iz g3l Al 5 S i By y 6l slo Sl



U/ VF e 50l 1 olo oF ojled 0 0,50 —63,)5 cwlidiconn ) ol olilad

3l om0 g s oD s Sl s luxo (EC) (SO Sl Culod Ol i’ (oSl dns lio :F Jgu

B 39y 50 baslas Jiab

Slewsd mls
Sleolans S’ Slind wudS (5 wlhe G,
- 159 +/fYh < IVf anll \
-15%g - /YA - /Yode Ggd/4 Y
.18Yg «IAAbC <IY¥fe Rpd/4 Y
+17%g VN4 +/AVa Rpy ¥
<1709 <1709 «/a+b Tkd/4 N

P 0.05) 5505 5o gme B (Sils glasals aiz ge3] by S e Bgy> (slls sloSilo

i oled Jolod g 43285 3 i il g5 N

Ol 50 098 b S gslezr 5B plulida 2 IBSTRNA b JIgs wiile (JoS9e (sla g 51 osliul

anglie sl ot oolitul wland Plosil jo 5 n 65wl ez plobid 6l IS TRNA 5 b Jlss (s 5l e
&ly R39) gasles 5l YU xhaw g ol oolawl NCBI oSl Blastn 1 ws>ge slo Jlsi b bas s 16S IRNA gla JIg
Slawd 00S > slas iSU i y25 sl 16S TRNA  jog) 5l o idgs 5l 6 koms 10 dwl Cuvsas laaslas don iy o
F a5 ol olis balas 16S IRNA sle Jlgs 5l Jol>  Sasssld o, (Weisburg et al., 1991) el ouds ool
s Rpd/4 Tkd/4d Rpy slaaslas bl ool 5 (F JSK&) wads gamaiws uiz § as Glaie Salaie 4555 F 50 55 5,550
Sphingobium Curtobacterium flaccumfaciens Bacillus pumilus . ja cplice 2o,s 9 51 s L Ggd/4
s MW646606 MW646605 MW6E46604 i pas slo owws o)les L Pantoaea aglomerans 5 yanoikuyae

Al 8,20 MWE46607



Slawd ol wlawsd ouisS > o 2L olulis g gilulos 1)) Kan o (0,5 L;.v.g.cuu/‘\\’

@ Bacillus pumilus (MW646604)
Bacillus pumilus (MT102723)
95 | Bacillus pumilus (MT197380)
Curtobacterium flaccumfaciens (MH156217)
@ Curtobacterium flaccumfaciens (MW646605)
Curtobacterium flaccumfaciens (MK398100)
@ Sphingobium yanoikuyae (MW646606)
99| Sphingobium yanoikuyae (LT899948)
Sphingobium yanoikuyae (MH179331)
|‘ Pantoea agglomerans (MW646607)
Pantoea agglomerans (MK125305)
| Pantoea agglomerans (MT184865)

99|

99|

P9 Mgy (Suiifold <50 16S TRNA (5 (b Jlgi (wlw! ponds o lwlils sba s ySTL (Souifolud e 50 ¥ JSi

PSS Yeee bl a8 wdd 20 LiS 1 (0o o) bootstrap pslie as Ly g9, sluel .cowl suls puw 5 Neighbor joining
o3y Lid 0 5 0 1o Caodle Ll 0l 03,9 3l JB10 50 55U 2 gl GenBank ow yuwd 6 ylous .ol
el arlllan ol 5 c0ad o lwld oL 2SL gl las

Dogad o] aud vals plpy pais s, Sa Slaws bl 5leas Gl gl b Gadss ol @l elwl 5

by Sl 09> gathie glaalazay Cod Wiy (6990wl o 3l oaldgjlulax Bacillus pumilus Rpy alax
Gl sl (e (S558lsST ks 5l aS sgad sloul |y (5,8 ol g ol plas o5 (69,9l SSland Pl jo (6 i
5 owyn 4k Lol cpl e il 055 oRiin) e SSladd s 895 oKy ) SBOlawd Ploul jo ey g
Silolaz Gl 295 ol ol Slawd folee wols Hlas iagh ol ls U5 jebay o)l (i Oliass
old yly o slbolad Pl Sl (S-olawsd Pl SUlg 5 ogdle 4 sns Slawd ousS J> sl 2SL

&b
Slawd S alize mlis g coagulans Bacillus s 2S5 JERR LR pesled, g & bl & pai 2N g woly L8 o Sl

AYF VY YY) (S g ol ils alxe ((Brassica napus L 1515 oLS

565 55 onliml gl Les s pglie Slind ouiiS o slas 5L ololiss o gilulaz (VFA8) o o bu,le 5 o gpiss



A/ VF e 0l 1 olo oF ojled K0 0,90 —63,)5 cwlidicn ) cole aolilad

YYETAY XF e osle ool anlilad

It Ao Al (6l st 63 gl HLLS LeaSs BLEST (VWY +) £ wlisly

Asea, P.E.A., Kucey, R.M.N. and Stewart, J.W.B. (1988). Inorganic phosphate solubilization by two Penicillium

species in solution culture and soil. Soil Biology and Biochemistry, 20: 459-464.

Azaroual, S.E., Hazzoumi, Z., Mernissi, N.E., Aasfar, A., Kadmiri, M. and Bouizgarne, B. (2020). Role of

inorganic phosphate solubilizing bacilli isolated from moroccan phosphate rock mine and rhizosphere soils in

wheat (Triticum aestivum L.) phosphorus uptake. Current Microbiology, 77: 2391-2404.

Babana, A.H. and Antoun, H. (2006). Effect of Tilemsi phosphate rock-solubilizing microorganisms on

phosphorus uptake and yield of field-grown wheat (Triticum aestivum L.). Plant soil, 287: 51-58.

Babu, S.V., Triveni, S., Reddy, R.S. and Sathyanarayana, J. (2017). Isolation and characterization of phosphate

solubilizing microorganisms from maize rhizosperic soils. Bulletin of Environment Pharmacolgy and Life

Science, 6: 194-200.

Cao, Y., Fu, D., Liu, T., Guo, G. and Hu, Z. (2018). Phosphorus solubilizing and releasing bacteria screening from

the rhizosphere in a natural wetland. Water, 10: 2. 195.

Goldstein, A.H. (1994). Involvement of the quinoprotein glucose dehydrogenase in the solubilization of exogenous

phosphates by gram-negative bacteria. Phosphate in microorganisms: cellular and molecular biology. 197-203.

ASM Press, Washington, DC.

Gothwal, R.K., Nigam, V.K., Mohan, M.K., Sasmal, D. and Ghosh, P. (2006). Phosphate solubilization by

rhizospheric bacterial isolates from economically important desert plants. Indian Journal of

Microbiology, 46: Pp355.

Gupta, R., Singal, R., Shankar, A., Kuhad, R.C. and Saxena, R.K. (1994). A modified plate assay for screening

phosphate solubilizing microorganisms. The Journal of General and Applied Microbiology, 40: 255-260.



Slawd ol wlawsd ouisS > o 2L olulis g gilulos 1)) Kan o (0,5 L;.uyuu/“f

Gupta, N., Sabat, J., Parida, R. and Kerkatta, D. (2007). Solubilization of tricalcium phosphate and rock phosphate

by microbes isolated from chromite, iron and manganese mines. Acta Botanica Croatica, 66: 2. 197-204.

Hamdali, H., Moursalou, K., Tchangbedji, G., Ouhdouch, Y. and Hafidi, M. (2012). Isolation and characterization

of rock phosphate solubilizing actinobacteria from a Togolese phosphate mine. African Journal of

Biotechnology, 11: 312-320.

Haouas, A., El Modafar, C., Douira, A., Ibnsouda-Koraichi, S., Filali-Maltouf, A., Moukhli, A. and Amir, S.

(2020). Alcaligenes aquatilis GTE53: Phosphate solubilising and bioremediation bacterium isolated from new

biotope “phosphate sludge enriched-compost”. Saudi Journal of Biological Sciences, 28: 371-379.

Kennedy, A.C. and Smith, K.L. (1995). Soil microbial diversity and the sustainability of agricultural soils. Plant
and soil, 170: 75-86.

Li, Y., Zhang, J., Zhang, J., Xu, W. and Mou, Z. (2019). Characteristics of inorganic phosphate-solubilizing

bacteria from the sediments of a eutrophic lake. International journal of environmental research and public

health, 16: 2141.

Liu, S. (2019). Identification and characterization of the phosphate-solubilizing bacterium Pantoea sp. S32 in

Reclamation Soil in Shanxi, China. Frontiers in microbiology, 10: 2171.

Liu, Z., Li, Y.C., Zhang, S., Fu, Y., Fan, X., Patel, J.S. and Zhang, M. (2015). Characterization of phosphate-

solubilizing bacteria isolated from calcareous soils. Applied Soil Ecology, 96: 217-224.

Mendoza-Arroyo, G.E., Chan-Bacab, M.J., Aguila-Ramirez, R.N., Ortega-Morales, B.O., Canché Solis, R.E.,
Chab-Ruiz, A.O. and Camacho-Chab, J.C. (2020). Inorganic phosphate solubilization by a novel isolated

bacterial strain Enterobacter sp. itch-09 and its application potential as biofertilizer. Agriculture, 10: 383.

Mursyida, E., Mubarik, N.R. and Tjahjoleksono, A. (2015). Selection and identification of phosphate-potassium
solubilizing bacteria from the area around the limestone mining in Cirebon quarry. Research Journal of

Microbiology, 10: 270.

Oliveira, C.A., Alves, V.M.C., Marriel, L.LE., Gomes, E.A., Scotti, M.R., Carneiro, N.P., Guimaraes, C.T.,
Schaffert, R.E. and S4, N.M.H. (2009). Phosphate solubilizing microorganisms isolated from rhizosphere of

maize cultivated in an oxisol of the Brazilian Cerrado Biome. Soil Biology and Biochemistry, 41: 1782-1787.



W/ VE e 0l $1 olo ¥ ojled K0 0,50 —63,)5 cwlidicn ) cole aolilad

Paul, D. and Sinha, S.N. (2013). Isolation of phosphate solubilizing bacteria and total heterotrophic bacteria from

river water and study of phosphatase activity of phosphate solubilizing bacteria. Advances in Applied Science

Research, 4: 409-412.

Perez, E., Sulbaran, M., Ball, M.M. and Yarzabal, L.A. (2007). Isolation and characterization of mineral

phosphate-solubilizing bacteria naturally colonizing a limonitic crust in the south-eastern Venezuelan

region. Soil Biology and Biochemistry, 39: 2905-2914.

Perez -Rodriguez, M.M., Piccoli, P., Anzuay, M.S., Baraldi, R., Neri, L., Taurian, T. and Cohen, A.C. (2020).

Native bacteria isolated from roots and rhizosphere of Solanum lycopersicum L. increase tomato seedling

growth under a reduced fertilization regime. Scientific reports, 10: 15642.

Puente, M.E., Bashan, Y., Li, C.Y. and Lebsky, V.K. (2004). Microbial populations and activities in the

rhizoplane of rock weathering desert plants. 1. root colonization and weathering of igneous rocks. Plant

Biology, 6: 629-642.

Qimei, L.I.N., Xiaorong, Z., Yanxin, S.U.N. and Jun, Y. (2000). Community characters of soil phosphobacteria in

four ecosystems. Soil and Environmental Sciences, 9: 34-37.

Rengel, Z. (1999). Mineral nutrition of crops: Fundamental mechanisms and implications. CRC Press.

Rodriguez, H. and Fraga, R. (1999). Phosphate solubilizing bacteria and their role in plant growth

promotion. Biotechnology advances, 17: 319-339.

Singh, H. and Reddy, M.S. (2011). Effect of inoculation with phosphate solubilizing fungus on growth and nutrient
uptake of wheat and maize plants fertilized with rock phosphate in alkaline soils. European Journal of Soil

Biology, 47: 30-34.

Sperber, J.1. (1958). Solution of apatite by soil microorganisms producing organic acids. Australian Journal of

Agricultural Research, 9: 782-787.

Stocklin, J. (1968). Structural history and tectonics of Iran: a review. American Association of Petroleum

Geologists Bulletin, 52:1229-1258.



Slid olee Dlad oaisS S (slacs S plulid § ilulaz 1] Kon 5 a5 ugin, [ A7
Teng, Z., Chen, Z., Zhang, Q., Yao, Y., Song, M. and Li, M. (2019). Isolation and characterization of phosphate

solubilizing bacteria from rhizosphere soils of the Yeyahu Wetland in Beijing, China. Environmental Science

and Pollution Research, 26: 33976-33987.

Tomer, S., Suyal, D.C., Shukla, A., Rajwar, J., Yadav, A., Shouche, Y. and Goel, R. (2017). Isolation and

characterization of phosphate solubilizing bacteria from Western Indian Himalayan soils. 3 Biotech, 7: 1-5.

Turan, M., Ataoglu, N. and Sahin, F. (2006). Evaluation of the capacity of phosphate solubilizing bacteria and

fungi on different forms of phosphorus in liquid culture. Journal of Sustainable Agriculture, 28: 99-108.

Weisburg, W.G., Barns, S.M., Pelletier, D.A. and Lane, D.J. (1991). 16S ribosomal DNA amplification for
phylogenetic study. Journal of bacteriology, 173: 697-703.

Xiao, C.Q., Wu, X.Y. and Chi, R.A. (2015). Dephosphorization of high-phosphorus iron ore using different
sources of Aspergillus Niger strains. Applied Biochemistry and Biotechnology, 176: 2. 518-528.

Xiao, C., Zhou, Y., Hu, J., Guo, S., Zhou, N. and Chi, R. (2020). Biosolubilization of low-grade rock phosphate

by native microbial consortia from phosphate mines: effect of sampling sources and culture media.

Geomicrobiology Journal, 37: 9. 859-866.

Xiao, C.Q., Chi, R.A., He, H. and Zhang, W.X. (2009). Characterization of tricalcium phosphate solubilization by

Stenotrophomonas maltophilia YC isolated from phosphate mines. Journal of Central South University of

Technology, 16: 581-587.

Yadav, H., Gothwal, R.K., Solanki, P.S., Nehra, S., Sinha-Roy, S. and Ghosh, P. (2015). Isolation and

characterization of thermo-tolerant phosphate-solubilizing bacteria from a phosphate mine and their rock

phosphate solubilizing abilities. Geomicrobiology Journal, 32: 475-481.

Zhang, T., Hu, F. and Ma, L. (2019). Phosphate-solubilizing bacteria from safflower rhizosphere and their effect
on seedling growth. Open Life Sciences, 14: 246-254.



97 / The Quarterly Scientific Journal of Applied Biology, Volume 35, Issue 3, Ser. 69, Autumn 2021

Isolation and characterization of phosphate solubilizing bacteria from phosphate mines and investigation

on their soil phosphate solubilization potential

Y. Karami !, A. Samadi?*, A. Fallah Nosrat Abad?, E. Sepehr*, M. Barin®

Received:2020.6.12
Accepted:2021.3.10

Abstract
This study aimed to isolate and characterize phosphate-solubilizing bacteria from two phosphate mines

and to investigate their soil phosphate solubility ability. Eighty-five colonies with different morphologies were

isolated and purified using the liquid Sperber culture medium enriched with Yazd’ Esphordi soil phosphate (YESP)
and a form of diluents series in the Sparber solid culture medium enriched with YESP. Four out of 85 isolates
(Rpy: from Esfordi mine and Tkd/4, Ggd/4 & Rpd/4 from Jiroud mine) with the highest amount of dissolved
phosphorus in the Sperber liquid medium enriched with YESP as superior isolates were selected. With using 16S
rRNA gene sequencing the isolates Tkd/4, Rpd/4, Rpy and Ggd/4 were recognized very closely (more than 99%)
to Curtobacterium flaccumfaciens, Sphingobium yanoikuyae, Bacillus pumilus, and Pantoaea aglomerans genera

with access numbers MW646604 MW646605 MW646606 and MW646607 respectively. The multifold release

of phosphorus by these isolates compared to the control from three phosphate sources showed that these bacteria

can dissolve other phosphate sources.

Keywords: Calcium phytate, Jiroud phosphate mine, Phosphate soil, Tricalcium phosphate, Yazd Esfordi
phosphate mine
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Abstract

Nowadays, due to the advancement of technology, understanding the medicinal applications of seaweed
products is an important issue. For this purpose, the antioxidant activity of different organic extracts from
Chaetomorpha antennina green algae of the Oman Sea was investigated. Methanol, chloroform, hexane, and
dichloromethane used for extraction and diphenyl phicerylhydrazyl free radical (DPPH) scavenging, iron ion
chelation, and reduction power were used to investigate antioxidant properties. The results showed that the highest
antioxidant capacity based on the DPPH test was related to hexane and methanolic extract (85.72+1.69 and
85.42+5.59%), in chelating activity test, methanolic extract (32.54£2.89%) and reduction power test methanolic
extract (0.254 +0.01£) had the maximum amount. Therefore, the present study showed the very good antioxidant
effects of methanolic and dichloromethane compounds extracted from Chaetomorpha antennina green algae at a

concentration of 1 mg/ml.

Keywords: Chaetomorpha antennina, Free Radical, Green algae, Natural antioxidant, Reduction power

1- Ph.D. student, Fisheries Department, Marine Sciences Faculty, Chabahar Maritime University, Iran
2- Associate Prof., Fisheries Department, Marine Sciences Faculty, Chabahar Maritime University, Iran
*(Corresponding author: taherienator@gmail.com)



&
The Quarterly Scientific Journal of Applied Biology N ol olSzils (63,8 ol ) sale aslilad
Vol.35, No.3, Ser 69, Autumn 2021, p. 115-157 VY110 o cVFe - sl $9 s o oo B o0 9»/
Article type: Research paper R

g Alas allie g4

AAERVAVAR R SOR O TE VY970 w28l o &,

https://jab.alzahra.ac.ir :a ;i colus o
d-’) 10.22051/JAB.2021.33888.1393

Olnl 4 0ud S yme plals Lisil slagsd!

T sohomxo o alY (Tol5 5 glaw < Sglg5 4il),8 o lul yxe Loy

US>

somg Loy T el pe ] 45 el 05 Sy oyl 1S 0 sotnta colotis® i S cola flw b o
o el 5 Lol 4y 3 Ut 51335 g0l st 55T AL S 30y 1,
2 Lgspo FEML] ol alllas (10 sy o S 0 (59508 et slas iyl i by ] DM ol 5 (g5
L3S gl O92pe wlio (o 5 (oo Slllls I fol> sloodls jfooliul b ] 4 0ud Spee ol slos ST
sloaiii « Y% T° slow Sails ;] ooliiu] b pizan . 40,5 pus, ATC-GIS /38 o,/ oolitwl b Li] (slodids
o 9 g0 SEL ) o (aFli el Sixe disS TV A5 a0 o lid adlho ol ol Al g, (slisS sl
ol ] ot e i 5o sl e s s o 35 15 5Yl 51 1 U e
it ks sladlis g b ol i it iy s s | o] ST e g S
2T % !

2l LS Ailly LS o] 8 ogizr ( ALS (LSl piz i oudS cloojly

Ol Q5 (it St oS (s (559L8 5 pgle 00l alS (5 )slid Cum g pole 09 S Loliwl -

@_mehrabian@sbu.ac.ir : Jstus oaiws 6)*

Ol A oty e LS (fnn ) (55918 5 psle 0aSils o aLS (5 )5lid Cum 5 pole 095 AT Slotturn (625 Y

LRl A8 (i e oK (G (55518 5 pole 0uSLasls (aLS (6598 a5 pole 09,51 LS Silottns (6553 (Sg2ils Y
Ol oI5 oS Sateh oIS () (5593 g psle 0aSails (AL (5 )5l Cum 5 pole 095 ALS Sl (655 (smiils -F



ol 4 odi e lalS Lal slagSl i) ) Kan 5 ololoee Lo jaes!/ V1 £
dodilo

P18 A WS ey |y olbdisS (EXOLIC) o5 ,me 9 (Alien) Ky «(Introduced) oo 8 yee slaysunsSt
G Spaz laolfiny 53 olad by b (Sl slacllad I Ygons 5 il JLasil 395 anrls ol ) Aels
33,5 o0 wgmine §pi slagaed (sl g (o)l anngs Sl pabglaer Sz Ghgle 5 pblS sl pbule wlazdl
5 e ()l g 65)liS) eud Al laaisS Gy 4 pepped 5 Al laaiss I (5 ke (Castri, 1989)
At 005 B yxo (laoliiiny p (e Dl ST A8 g W )ls 1B S Cod g wiload (Byme plex ilie sblie 4 (290
Sy guSl wags Wlgs o 4 05d o0 2BAES  (Byre s YL (] wasie 5 )lse 4o Ll (Pimentel et al., 2000)
S5 plete slacures b ladisS a5 olSin (Brunel, 2011) wib atils o ;0 1, pitawmsST ojles 5o PS5 oanl
&y ol anld b jlas! casa oldlascan; mlge eSs b a5 o] (Su b i, dale 086 gladkie o
el g, 0 6l (ooldl Ol 5l el catingST Sl b 5 e sbodisS 5l o ks a5 sl b o pl aes o
39 ol slaisS lgie du g 0050 ade 053 pape slaaisS ple p olias; o g;**MT Swl 5 (pol)l (6,8 Sl pss

Iy ozl sl Tihs LUl 5l s 35 090 loaisS 1 & andl (Myers & Bazely 2003) wis )5 oo 0 > oS
Bgnd duw > (solSis § 4y (B y0) 99,9 31 L LraisS (Hughes, 1994) coul jgp.ie 36 ooy as &l o bl
4999 5 P30 09,5 Ngye0 e 39 NI | oz ol s b 6,5k (215 Jol 09,5 105 35 se Gialed 4 ] oglia
5 oAl DLl Ll 5l g g 09,5 0035 a3 202 portiam) » (paSLh ST Lol Wigd o s Bya2 ol
o3l digT >l (Clout & Williams, 2009) wgis oo plgs 5 9S00 Jlosl crnds slo )5 5lups 0 (6,05 ot
s Sl (s 35 (538, S 5| Lol Jole (rng (goeldl S Bl 5] oy Mool g 5 51 530 s L
oS ol Sl g ol e slacale JyuS cam Yo oo lle ol sl o ailIle (Walker & Stepfen, 1997) &1 o
SLSE pas 09,5 ol mie slazdl> 51 .(Pimentel et al., 2000) 5,5 oo <250 (Neophyte) wlowds 5,me 536 & LK
a5 sla She Suu; 23l o cwl plpe slaassS (Impact evaluation) 1 b, 9 (Risk assessment) [l b
alod (2l (o0 (Byme slmolSing)) ogilly Lol atals (o 1) ()T Slagagd B 00,5 so gy O] (s jLal asals 5o
Sgd g0 48,5 I (gil) wax ol o 8 oul Bixe slaaiss I3l ol SIS Sbs)l oS el Jbyo ol
Alosls o S 1) 095 oy dials gludl lacdleo b gousin LS baisS ol> > ,o (Durigan et al., 2013)
yeme (§5,5kiS Slandl ale guz (el 5 0o (555l 5 ) DY gazme ST oad (Byne glaaisS 5l ol o 5l

soniinns Slpsd g allis Boee pals sloais a5 was oo yLas suaie lallas .(Dunbar & Facelli, 1999) s oo

Looad By loaisS 3l (g )lows a5 o0l o olyuy oyl (Didham et al., 2005) sitwe 4Bl s sloolKins oo



VWY/Ee 50l $1 olo oF o)l 10 0,50 —60 0,15 cwlidicons ) cole anlilad

sloyliad Olpss cpl 055 a5 035100 993 o)l Codi 1) (b olling) g 0l Jood prlee 4555 4 0b b S
O R 1y Slod S Sl (rb SlaptcnsST (G @alezr oS e g wileioe 9)ly olling;  Saelas
50 oad Syre slbaisS Cuddge Julse p Saee aleax 3l 3 LYo (Pimental et al., 2000) ayles co Juozs ol
508 (g gmwid ] pl g0 Cenglie (ol b s g e Sis 4 Cuglio s plpe loaisS A o] bos &,90
SaelSis @ 65l Vb aloact o, 5 Sbolll S Gons sloats; w00 ) Jrandss o ol Lass
3 Gl o g, B ke 0l (COX2004) (oloards J 205 slagig) ply)d Coslie 9 m o JolSS Vb (G55 £555 (g9t
Sasle Cand o2l 0ol (Byme slaaisS Syl G ege 5 (S daleige o018 ol pzles sl 1) Ll o )lse
~ et SaaisT b il e Sl b pls (sl sblio alS b o] Gasbas I (S o (8lagy 5 (SaglS] esolail
2l slaels (9,5 pganes (o Dbz (2T (s E55 20 (55 )5liS DY paze (ol g o gyl ST
Y gams odas (idu a5 el Jlo o cpl ol (palps Jo)15 slaaisS jeas Jdoa) pdildsss slajljacs, LS
Pimentel et al., ) wloass )5 ciaS Lis alizee 3blio 10 wam slaolling) 4 Byme 09l 51 Jol sladisl o (55,0laS
Wittenberg & Cock, ) cuul o pow oz, b £4,8 ahats Hlecd s Slexlys g Aln slaaiss sbaosls <us (2000
AL a8 s abml Hlez Bl 5l 5yl ;5 Al 5 00l 3yme sladisS Su3aleST Sl Cew 4 args (2001
WU et) sl «(Koh et al., 2000) o5 5,5 paleo (AT (slowist soasaes sl 5 (Se3shsST o) 31 a5 ks o]
Rollins & Al-Shehbaz, ) L...| < £ wex (Keller etal., 2011) L4,l (Celesti_grapov et al., 2013) LJL,| «al., 2004a
A1 as el Jb s cpl (Wittenberg, 2005) s ¢ (Balogh et al.,2004) \Liw lxe (1986.; Musselman, 1986
Sladlae ;0 VYAA) )6 ¢ lbles .l ool plodil (69,90 & yg0ds )l ol p2lgs 9 00l 8 a0 HlalS ae jo Slalllas
S3o9LS g (srrb Sloollin j 53 p2lee slaaiss (VYAY) () Sen 5 (Srs8 g Wil prles (sladisS ol il &
55 2 ol sorle b 5 a2l Sl 55 (o) 4 5 OTAY) e 5 (sioel ilodgod ooy |y Glul> (b
Sl S e sl iugy S
35 e olgreas saigl ol g5 (Assadietal., 2016) AY -+ + i (Noroozi et al., 2008) VY« + sga> b )l ] 98
Davis ) Lis syl el g4:5 381,051 S 5« (Klein, 1990; Hedge & Wendelbo, 1978) Lowl )¢ g ponil nge
Vavilov etal.,, 1992;) «l,; &¥gaxe iy laigliogs 405 35 0 opired o (& Heywood, 1994; Kier et al., 2005
olS Sl 5l 8 jlews (S5 050 058 S lgie 4y dslate (il cplpls 09l oo >l (Sayadi & Mehrabian, 2018a

E55 slrauags (p e 5l (o a8l s ol o3 0 oYL Ly Coenl QT 3l cblax a5 50,5 s Cguste 6x9.|



Ol @ a8 me (lalS Lazl slagSIl 1ol Kan 5 ylol e Lo et/ VYA
S350 5 Moms ( IStz 57 o it Dlad 5 Lo 5 (Sl Sl 39 el 03,5 (0 wgmme ) j505 S
63305 sl (IPCC, 2007) ko> 5 (FAO, 2010) )l sxwebs (sbapinsmssST )5 1, g0l sie las (Ziska et al., 1997)
Dullinger et al., ) sgi oo aizliss ploe LS 5 d fYo 5 dol 5l (S olaie 4 Sl onldl Ol s ool
Hellmann ) sos o m>loe lodiss o oo (solBl &ilge Bis alax 5l 55L6S slap il b o8l o5 (2017
SrdisS 4 Cos oYL oisid g pdylhasl L oole 2LS sladisS ogdleas (et al., 2008; Bradley et al., 2010
Hellmann et al., ) oS Joos y2go |, (oo oS0 Tiss YU lacdale a5 ol onds o Jole opl a5 W15 ons
Gl s o 5 (oL 3y GRal3d) ks 5,Ss5; 50 bl slaais s ama o SmSliss il3é L (2008
Wolkovich & Cleland 2011; ) oS o Cenglio COz clale iol38l g lsn g ST o 0,5 pli 10 (s 10 olie i
5 SIsS g9 bl 5 b, ilg e (b SlapiarwsST 6wl pae cum olse ol ples (Liu et al. 2017
sl b balys olpl 528 Gloollinny 51 6ol ;o Slts Gl OTAY (Glolyzee) Sl 00l parloe sloaiss (4 ynS
oMbl a5 Cul oad Byme (! 55 4 souaie sladisS ol (b 3 Cewl o3gei delis mxlps sladisS 3 S
@ o b yme g AlEn slaaieS eel i ol im Su3sleST Sledll UL o alawly 4 .0, S99 b )T ygel i Sgoe
4 5555 s ol Car o] oldliz 5 (S3slsST A (g5 g aslllan Sy el 1)
SoaisS slasS L oy e bl Laml sboosls ppi g 2Ty and 4 5l o le asdllas ol Glaal oy oo
LG adsS oo adlllas cal odle 4 lapitunassST )5 Laais (nl slowagd 5 (2l Lulpd oy 5 Olnl 4 0ad (Byee

Aled &l)l )iS cogr byl ay axgi Ll aaieS ol a8 § Co o sla, Sl s ;o ool &SIl o o slaogeds Jdos

1 pg) g olge
axfllao O yg0 ddilaio
VYO RY Lldlin Condss 5 ge sieshS Gaee) [ clae 4 lnl yoiS oLdlin sagaze o dalllas o
loamly a5 0,28 oo oo 1y olal 3 51 (sles S s Gl ool s plowl a4y (B8 (20 DY PAT 5 Jled Jobo
@el) Conl osges ablal 1) T (635 50 Lidu ( B, L g (256 Jlod EloaS ol ST oz soulie So3sls8 90055
ezt Jled 6xS ez b eI 1S5 aaly 5l et i3 plyieas (o ST5 055 4l (VYAT (S
3,55 ol oS3 aile 525 5,1 (HOMKe, 2007) 55,5 o ogmimo ol SlieadsS anly oy oo ind Slaie 4 5,
0 Job 4 (IB) (@8- (ololy> 550 5095685 5D (Br8 65w bg 0o (linaye g Lowlygl (SigiSS amio 4o

sogSais, (Ghorbani, 2013) 55,5 o 0upiS 35 (6b o Jolguw olaiel jo e Yeoo 5l s lawgin glas)l g oglS



VA/VFe e ol # ol F o,leds YO 090 —(60 )5 cliiionm ) (oole aolilad
5 b0y o)l lils 5l laogS ans, (B, slatel )5 55 UlgasS 5 Ll sl 8,6 10 90 S yie Lad o Elaas
3 Wlaa Il olass ols sl 5 oo lo So3sld)gesss s 5l ogSanss, cnl ol Jolite S59I93 90955
5 wbdme; slaasly cpl 5l 5l (Afshar Harb, 1979) wilassls gobn i o] 5958 wlido lus, (608 Ko
w5 ool Gl el oald IS Gl e (eaiie s (el SE Slegl 5 o8l Dleg pgite (358 90555
(Xeric) 6,35 (sugb ) w23, (Olpl S mlie 0o )3 PY) 1085 92z 5 (5, (535 0 sloicn,s @rid) Sis usb,
lagidy o (USHC) Seitwgl (s, w235 9 (Olp! S @l 5l ae,0 YO) G0l 5 o Jled o) slais
5 Ol 5 OB 502 peler (Lo lileS Glaidn 5 Olee by 5 )l @ds obo s )0 sz S
Slib o 5dle a5 cul > yo ol (De Pauw et al., 2004) 5,5 o 53 |, (a8 S a5l a3l +) liws sl
Jowgrimns! Slab g asil o 9oy YY/A L (Aridisols ) Jgwsas )l g oo, YF/Y L (ENLiSOIS) Jswsal ol ! o S
@l G pomb glacaws Slad Lo 5 (Vertisols) Jguws,s «(Alfasols) Jswla! (Mollisols) Jgwsdse «(Inceptisols)
(Dewan & Famouri, 1961; Heap et al., 1997) wileols plaiz| 5o
Lssie) Slaz ol oo o Joles ol 655 50 (slo it s S SlasS 03528 (sl 3529 o &
SosS o5 slacygy ,o ol nl egdle 4y (Shakur et al., 2010) aisS o <l o 1) (o doo YO+ 050 y0 alldls Sws)L
slaarels ;o sl o Guns w8l 50 Cod ol 370 o g ASs (0 Jled laogSand; ple g 05T 5
g )leS @bl 5 plos sbyo 5 )b mls (ol Jls 5o g datee (i @Bl 51 Sl (bl adlate o 5 Jled
oS sl yidu ;o s a9 1 (Rivas-Martinz, 2004) 5.5 oo )13 (6 e S () o8l 13U Covi ;95 Cgi
aidlie ala> ;0 Ghlaw)) g 5l (Jlod sloasals ;o el gilogu (bl ailaie )3 (los b )d 5 )l @l Jolsm
9rol8 53355 (oo 2 0], Olnl 2l Bble L oS Glnl (655 0 St 5 (SlarsS Bble Lo 3 5 6l

(Takhtajan, 1986) cwl ouls adly Jl,g5-gil | adlaie

Ol 4 0ud (820 b aigF (FleMbl oL aned
A 4l Access 2007 1581 o5 5l eolawl b oyl l as ool 3 yme alS laiysuST a4 by o Sledbl oL
sloosls ol SLdlir oot 5 s 5 sslenr Jome e i) s (sale ol oy ol Jals el oS
b liwl 10 0w ) p Slowe Sladllas 51 ol glaosls =) 1aigd co pudl diwd duw 4y ;5530 (S yguST 45 bogs o
9790 Slo 0313 ¥ (liwzrgly 5 s 5 (635 50 Oledal (Bwio3 s (O 508 (plhile (ol 5 (GBS (OIS

5 e o (Rechinger, 1963-2018) ISsl,l jsls (OYFY-1TAA oo, Kan 5 o) ol Held ol Cilises alis o



ol 4 odi b yme HlalS Lasl slagSIl iy Kad 5 olol oee Lo jaasl/ VY s

Mozaffarian, 1994;) -lpl o5 pme LS saisS sl ,m oad jiiie mlie o OYAY (b ,alae) o) glaazis o
Mozaffarian, 2003;_Fadaie et al., 2006; Eslami & Naginezhad, 2011; Pahlevani & Sajedi, 2011; Tokasi et al.,
(2017; Mamizadeh & Naginezhad, 2018; Bidarlou et al., 2019; Sajedi 2019; Eskandari & Abdi Fouladkolaei 2020

W) (g 9 HSBU) iiguaned slops )bye sladises & by o slacols -V

baiss 2Ll e Glakso (s
29,5 e 3k leaigS jpax oldlae Dlatie (slaisS L 4t (izen 5 laaiss jlisl 4l agd sl
B Gyslaez e s b ye (Sldlax (o0 g Jsb) oldl e Slaise Google earth 1330 o 5 5l eolatul b jshate cpoy
0K o Slawe Sllllas 5l Jol> sladiges oldlae Slaise pizes ol Sedbl oL o)lg 5 0ys )T aseie diges

Y oAl ol GPS oKwo )‘ oolazwl L )L.S

14595 Us g 5Ll AL oppuri
asis a Arc-GIS ver 10.3 oLslar Sledbl w5l ooliiul b 6isf o oLélir latie al> e oyl 4
Diva-GIS ver. |38l o 5 Lo ;0% .YOx"+ Y0 (Grid cells) slaos Fails 5l oolaw! b cpizad ol o o)l jo ,La]

2l es 0005 s 0,5 AL 5 6lasS slié i (g5 Al e 50 ladisS slaas sile Sledlbl 4 a5 L 7.3

L1 S o ol Loy 551 (S s abais o] aass jo S laay 5 Al S i e 0 &g SO (8,5 1,8 a8

A% oolaiwl el S 0 bl L (Circular Neighbourhood) (slo uls & jglxe g, 5l DIVA-GIS jl38ls 5 5l oslazul

g )y Al (BLS g8 VY g0l 0 b oS ams oo (lid (Sl Slalllas 5 39250 wlin (o) 2 5l Jol> s
(Convolvulaceae) Sz 6,5 .ol sanl G o5les Jsoz 10 baiss ol 4 b ye Sledlbl .l ol o)l 528 aLS
L s32,20 (i oo aitn (lpl 0 00d B yme ladiss 0,5 (2 55,5 4595 ez L (S01aNACEAL) (o o 055 9

OV Jgoz) el il ag oals Byxe slo 458 olaws o iiin slilo 4565 L



IV /0Fe e 50l #1 olo oF o)l 10 0,50 —60 )5 cwlidiconn ) cole anlilad

OlRl 4 oud (S yxo (BAigT Camd N Jgu

055 sole ol oy pb olrl s lesl adlae )
Solanucr:r; \?;?ﬁgfollum Solanaceae &35 ol o> le
Solanum viarum Dynal. Solanaceae S5 2 -

Solanum sisimbryfolium Lam. Solanaceae L) ol
Solanum pseudocapsicum L. Solanaceae S8 2 ol
Prosopis juliflora (Sw.) DC. Fabaceae Ol —gilog ol
Pueraria r:;olgrt:na (Lour.) Fabaceae 5 e oo
Allanthussa\:\lltilrfs:zwa (Mitl.) Simaroubaceae olnl @bl ples o=l

Sida rhombifolia L. Malvaceae S 2 plee
Araujia sericifera Brot. Apocynaceae S8 2 o>l
Lonicera caprifolium L. Caprifoliaceae B 2 o>l
Azolla filiculoides Lam. Salviniaceae S 2 pxloe

Elchhornlascorlans;zl-pes (Mart.) Pontederiaceae 5 s lee
Anoda cristata (L.) Schitdl. Malvaceae &S ol -
Pistia stratiotes L. Araceae S5 2 -

Ipomoea indica (Burm.) Merr  Convolvulaceae S5 2 -

Ipomoea hederacea (L.) Jacq.  Convolvulaceae S8 -

Ipomoea triloba L. Convolvulaceae S5 2 -

Merremia dissecta (Jacq.) o
Hallier Convolvulaceae Ol —giloga -
Lepidium virginicum L. Brassicaceae S -
Probosudea;) Zr:r?er.ans (Lindl.) Martyniaceae S5 i
Phytolacca americana L. Phytolacaceae S -
Commelina communis L. Commelinaceae S 2 -
Amsinckia menziesii (Lehm.) Boraginaceae 555 B

Nelson & J.F. Macbr.

Trianthema portulacastrum L. Aizoaceae Ol —giloga -
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Solanum (b Solanum eleagnifolium Cavanilles(@ : ¢y 1 4 ool B8 yro LS HLicil adds o) &
Pueraria montana (e Prosopis juliflora (Sw.) DC.( Solanum pseudocapsicum L.(c sisimbryfolium Lam.
(i Araujia sericifera Brot.(h Sida rhombifolia L.(g Alianthus altissima (Mill.) Swingle (Lour.) Merr.
Anoda cristata (I Eichhornia crassipes (Mart.) Solms.( Azolla filiculoides Lam.j Lonicera caprifolium L.
(p Ipomoea hederacea (L.) Jacq.(o Ipomoea indica (Burm.) Merr(n Pistia stratiotes L.(m (L.) Schltdl.
Proboscidea (s Lepidium virginicum L.(r Merremia dissecta (Jacq.) Hallier f.(q Ipomoea triloba L.
Amsinckia menziesii (v Commelina communis L. Phytolacca americana L.(t fragrans (Lindl.) Decne.
(y Sesuvium verrucosum Raf.(x Trianthema portulacastrum L. (w (Lehm.) Nelson & J.F. Macbr.
Solanum viarum Dynal. @a Anredera cordifolia (Ten.) Steenis(z Ambrosia psilostachya DC.
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ol a5 s e lis S3edsST (g loJoe lalllae (Bryson, 2011 ) el oads 3,155 adgle JUisl 3 b 51 oylas 5 Lo
alaslgy oLl (USDA, 2013) ol 15155 1 ey 0,5 yosl yos 53 (sommmsy (sb0lKin 3 il Cgz VU (goiadlys 51 aisS
(Ferro et al., 2005; Serker et al., 2013) 5,5 5 5,l5" 0,0 0di3 . Kd 5 pgom @3 (Jhwolas loic 4 o9l OLLS 5
Timmermans et al., 2001; ) wlei oo 5ol (i A1 0g3led L yind 5l uojoum £)l50 50 al, b 555 (!
Sl 5 aawly 00,5 0 Bpae G885 il Gleg lawg 455 cpl slees.e (Danduran & Kudsen, 2006
(Hill & Hulley, 1995) »,.5 oo 1,3 colatwl 5,50 (5 o ,bas (55,10 G lgicds 5 g gz (6 lom (loyd 0 (gauSg il
(Byrne et al., 2002) el )& adgs 5 6 Ssl> cum lop slaaile o g atu, op b ol (Sl S b,
Anthonomus sisymbrii. ) s> 5 <1 4 (Gratiana spadicea) ls=>5 ) ol Swgw (298 bawg o] Gy Jy0S
SlaisS ol aS ams o lid eald pll Sy 20U, b (Olckers et al., 2002) <ol ool 3,155 (Gratiana spadicea
(RS 5150 5 6559LaS Slagran) 4 39d5 D90 o Lol Sl 1555 1 iz Glaolliu; 4S9k iz (YL sukellys
GlaptanusST 5 £5l50 )0 o Dlpde 5 (atesgu (crajmms 058 sogile boj)le a8 Jdoas lomasl 5 e js
(USDA, 2013) 5,.5 )15 Julows 3,90 <5 5 wllasdle Cole, b o))5,9LE8 5 S0l Lawgs abioe (53p5LaS
B ) U2 G @bl Guilsn 0 SRz andle sud w55 @lie 1l 5o sLAKT 595!
5~y (Bl o
Solanum pseudocapsicum L.

Sl LS 4y a5 (Solanaceae)  ciojoww o3l 5l comw LS 5 lils cariin g ooling (glazis o

oS leeds Lo sloogus omils Jdo 4 el 5 cunl jsaie (Jerusalem cherry) olis,sl LS L (Winter cherry)
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g Sl 295 150 0l g ey (655 1o UG 0l oS3 coge oS oyl (Bassett & Munro, 1985) g oo oS S
J58) sl o Jae o sogy (5135 4y g 4By S 5 Ll il g atljoni o alle o (5550l iy 3T gt 5o
Siddoss glalae 10 2 Ll oS o 0 lnanl T g lo S ail> 18 (6 s S g Joine Gblie ;0 oLS ol .(C-Y
obS (FaSTy el oads (5155 (55)5La8 g)l50 5,0 e lsrear oty jo o LWLyl o olS b ls [Latl 56 (6 e 5 5
Sligw 5 Ghe> oleys «(Boericke, 1927) oS sl slas,s loys sl olS cnl 5l g ae plnl Hau @i,k 5 boes
lrogrn .l sus oolarul (Shrishailappa et al., 2003) ;5055 (ylo,o g oS 5l cladl=e 4 (Batten & Bokelmann, 1966)
sgiles ,qa> (Parisi & Farancia, 2000) cowl sariS Sblgs g bl (g1, a5 ditd com 5 Ga3ISIT LS 5 g9l )]
odls axlllas LS (pl a0 085 oo (S Wb ol DY game alS cely a5 Meloidogyne entrolobii S
sgiles (pl (bS5l g l5e LS 50 S, pseudocapsicum gas> cplpls el so Sgiled Couxax il Eely oLS cpl ool
S olie sl oaalS 5l L3 b olS sladig i o Sads, G,k 5l of JyuS (Groth etal., 2017) oS o (5,25 sl

3,08 6 pian Sllllas 4 5L o) JysS Jo (WY (e g osl) o0g [zl LB S5 o8

€=V JS0) G e 2l Gulyn po Ao bl ol pl 5o Lassl o5
e ) 1B o)
Prosopis juliflora (Sw.) DC.

S0l S pmn S 3blie 15 b jobds o ddien (550 A8 SO lyiedy SLSL HS b 20 el 556
GS Voo Conypd 0 Ve F Jlo o al )l s a3sS ol (d =Y SS) (Alban et al., 2002) o)ls yiog, (o5 5 S35 o
5 ol ppzles Glaieas ogdleas (Mwangi & Swallow, 2005) coul ouls (Byre cbli> Sla aoll lawg wolps
& Sl o515 5 SIS L 4355 ol (it S 0335 sl okt 1S 55 e Stbae 5 K25 bl
ol 0ol (St el S 5 g 95 o) (bl @l 3l 8,k 51 L(El-Keblawy & Al-Rawai, 2007) Cowl sapw, LS
Syl LS 0 000l idg 2U (WYY (o) Gjlﬂ has) cusl 00ge Jroms |y (gounin saie Ol 30 (bl
o8 S olsa b s SloSs 13 olS ol 00,5 0o T (5225 w358l oaLE iy s Jfolins 20lS o ] S5l
(o 0dy 1 5o g asT cnl S e iy Vel SYLPH LGB )geg 000 slaS 1 § St s S pidol> sl
GBSl oz s Bilg3 o oS5 50l ;505 (Mwangi & Swallow, 2005) s ls ol wazs cobld b slSs o
S gLl cogb, ial38l cams JTolge 5 S oY 20l581 L ogdleay (Kaur et al., 2012) 5,5 S IS J8 5 Jol=e

Gl laml 5o (e VAY e ara ;0 43Sl (VYA () 5 0,lS0LS caow) 90,5 oo QT Odigy zU 3 o isu o
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COPPOCK et ) 0 (5 pne iy 31 5,5 & pls STy 55 5 p3a0 coels ctily inlo b slonS s (sl o by Bblio o]
5 Wl b (6 s S > lgus 090 oz ool yos 40 Sy a0 565 ol i o (al., 2005; Shackleton et al., 2014
@ ol eolitul odleas ols zals 1) o] Lieads )08 o)lg5 oo lapls cils L (Pasiecznik, 1999) cél (o, L)l
sl Glez jo |y Slaizs 50uS ol slean e Jdoas oged ol Lol canl oo Jl lcurer bowd caw (JE5 olase
il g 6 las SlaS 5 sl i sole Ky lsieas bl 5l ea angs 0,1 51 LaS s (Wakie et al., 2016) <ol
S 38 eyl 0 09 oo soliiul pls STe5 sl laals 5l g, 4o (Syomiti et al., 2015) 545 oo soliiwl oy Sladgs
39290 Lo, 55 wlwl, (de Barros et al., 1988; Felker & Moss, 1996) 55,5 o eolal adgle ylgicas o1 51 55 by g
5 i sty Gial38 DH 5alS 2l il oy e Ul ools G20lS 1 (gags 56 €55 oler 3olio 51 (s bt 53 55 !
G s A3gS (ol Jawgd S5 (655 ol> ]38l g &l conis el ogdleay (Menzes et al., 2002) cowl ouls S &l
elipg cu e il ,s a8 el Jl o ol (El-Keblawy & Al-Rawai, 2007) coul 5V s (252 sloaisS lo
wile o, gl Jolgw sloysiS )0 S ol b 5l 5ol 9 Sble Gblie bl )3 Waaish 1 5 390 51 (o Olsiea
s 85 el (6 g0 SlslT SLaS 5 sl s WS sl (Western, 1989) coul oo sl e sommie Sl 5 ol
s 9 0393 136501 4T 00,5 slaasls (Kaur et al., 2012) 05,5 o S slogs iU codled 5 ylolS o, jo ie l,56
SO o 0 ol YL S5 odleds 00,5 oo i slaes ) g Dlol > o ol maw sla )l g oud cwls SIS
(Iftikhar et al., 2020) 55,5 o L, Ylo (55 4y dilate ol s coms 0l Lawgd asd e (slodyleds Coons g dilaie
23,8 o0 sy s Gl (ol e (Bl o g ails | S 50 39i3 ol 2o YO B olS al (Lol sle 4ty
boylidsei jo sl oals (Byme o)l s s a5 (41953l 50 Jawgh (oo (5,220) O+ and blgl jo (I pl jo 4355 0l
SlaS 5 alanly) (oloond Glocunl com a5 35300 wLs prles 4555 S plyie 4 O5e0e 6555laT Slaos;
bwg sadplxl Gllllas 00,5 o o] slapls 5l easSadss o) gl 4 (lpls Coew (ibg alhawly) (o5 5 (olowds
o Bg)e LS g Cawl 00,5 oy szl Sl pliwl cpl jo asS pl aes o lid B e ye sl jo Cass 0 S
2989 & Slosin s Sloyel Gl ad 5 Slacsl 5 (653055 5 0900 Sloslr ((F5Sms Bblio (55,55 slacyes o
ol 20,8 o)Ll 05 9,150 4 g g0 45 el 10,55 5 65 blie 5 aisT ol (109 e lee b sle Lol Logd oo cumlie
5 oo IS gu dlml 5 ol (gimlol> Gl 5 S Giale b 5l 6pS sl ((Siol Gaw loejlns 5 ez (S
Sldlas (VYA aologhs DIFVO IS e DIYYY (g Slalu VYV o dnd VYFA w0t 0,05 i) ComgeoS



Ol & oais e lalS Leil slagSl ol San 5 Lol Lo joasl/ VYA
G 5 (som laaisS Bi> o (nlply coul Jlo a5 lasil g (5 S sl (VL Jlees 6 ] (ses slaaisS 4
Lo @bl 5l il 9 OYFA (o Sen 5 0)I0L2) olpl 5o 0ol plonl Cladllas 05,5 oo j5iS g )0 (G E55
Sl o lgly8 4 adgy (Pasiecznik et al., 2004) ol ol ol Gidies U ) 50 2LS idey zdaw (el saisslis
RS gy sleplail g G1aSTy 50 Vb (6 85l adde slayds (VL el 098 3 Slgs Vb 0,90 wivrexr &y
Aghis 4t |y o (B @] 50 o T ool alalsas sl 00gai 105 Vb ooz ley SISTL SlaisS a1, oS (al conigds
05T yte e b g oot narlge a5 iblie jo o] e 3l axdl (hailu et al., 2004) wiloawel by ot |, T (S0 s
(Rieks et al., 2006) ol yiis o] &8l 5l 05,5 o ,0lls
(A ) JS8) el logms bl e ailaie 1yl 5 Ll (59!
il = yage 1 2OIS (yo
Pueraria montana (Lour.) Merr.

WA Jloyo 5l ondgl sl a8 ol (15 5 G dbwl 3,8 Cgix s0ge (Fabaceae) SEL oolgils 51 alS 45045
L S5 slooé slaaiy, sl)ls obS cnl € =Y JS2) (V¥R o) San 5 uel) Cowl oad (5,155 4885 owliolS EL o
00,3 00 5 i g 0350 s 51,5 5 ol oaiiSo w33 alail U lgieds Wlgi oo a5 el 0T YU (lgime 5 anulis
3o 0aotio YT LeadSTl g (IS5 oy jald oS y919.5 j0 4365 ol .(Lamont & Young, 2002) ses JSis | olS oogi s
ardl blie )0 1) (gway 0,Slos (e bl 905 )55k ailes 5 auad 558 Ll b wilgs oo oS ol il adly (5,08
Cowl 0ol oolaiwl Jloced slo asls jo wals iole,d S cye (Abramovitz, 1983) sjle oo bl ol 5o b S
iy YU el )5 (S L wles jo laadle [, 040 dda, oS s e b8 (McKee & Stephens,1943)
Casl 03905 b pylie Jlow G555 0 1) o] (6 yhumedl Dl ot QU g lapgin;y g a0 (Silgyuee VL cud)ls
gl o1 JyuS 5 (Dubadghao, 1949) sog (oivl) g (odug, &g oS ol Jieadss (Witkamp et al., 1966)
Bl b 5 by ool el 3,95 5 (Y Sagonl 1ol Ll (gl (sload a4 oy JEEI 85T S 4 el
LS (St 5 505 o Wyics Ao oz b s o o3l 45 T sl a5 355 o o Jlo 49 ol iy Ginds
Saday bl oad osliiul oLS cpl JyuS ly j biaSale 5l as cal Jb> o ol (Miller & Edwards,1983) ss,5
Gale 3l oolitl w035 sl asls alad b gde5 owlids oLS L o 4555 ol (Quimby etal., 2003) coul pole; 5 pajo

O (e 5 el ol ool jo 708 cod ady ) Sleghio 385 (5 )5] gos g Guos pied da iS
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Alianthus altissima (Mill.) Swingle

Ol sla,555 5l 6ok )3 (ALS SladisT (n Sezlee 5l (e plprear &5 Sl (Sl S0 4 japede 65 (1
1548 ol Ll 5,8 iz sogs 4355 ol (F Y US5) (USDA, 2014) ol ouis byme Jois 615G pels sl o5ng s
5 A SLESLe i & ol s b jped 50 0028 0y L 1S (nl sl 0ad (Byme K el Jlod 5 Loyl 4 VA ()8
LUZ-) 09 oo lasl jo gy sloamlus § (cmits O o 21508501 31 ol b ogdleds 08,5 oo Sliwl BT

Skl g olS b e o Congj baoe (o i Ol s b iy <5 o (Lezcano Caceres & Gerold, 2009

(oosl g Ghemads ) b ohigds 00,08 singy Feadol qa pw Lws 0l (Constan-Nava et al., 2010) 55,5 o piwcwsS|
Badalamenti & LaMantia, ) Cewl osges 150 | olS 0l b o5,bee by 00,8 jLasil ool g 0l by b,y ates
Gl L JS! 285 4 L, Ylo 8 po comlins] (ool Gloys 0 (slod S slao IS ghls cpm st <o 0 4555 ol (2013
—lhe LS5l 150, o iScale SLuS 5 ol ol 5l e (Kowarik & Saumel, 2007; Tamura et al., 2003)
Adgs 5 g Lledl adgi wead o i sl ; bl cge ogdleds (Kozuharova et al., 2014) el oo gl y5ewl cons
(Sladonja et al., 2015) 55,5 o ool 0,5 S5, adg 55 5 e pl p,5 335 Gl ol o Sy 5l 55 5 Jus 90 LSS
4 Sga5 b 43¢5 ol (Kowarik & Saumel, 2007) 55 oo o1 sla JUIS 5 palely slo s, ool a5 ol s 4355 )
Bblie ;o (i C5 50 nl pé e 905 o o] RBszl 2 50 SIS SLe g £e alS s (b oKy,
(Radtke et al., 2013) cewl 15,55 1 (5 i (oS 5l coluludl solfing, g ouds LI5S sl S oadicg 50
A g w2l Sl 5k Ly oS15eS laSaz yo Ll o)l ISz 051 (slaeliiin; 4 jLassl coll g8 (!
b i O350 Gl S 0 g00mie hie SbglT &l il glls 4345 ! (Knapp & Canham, 2000) ol s ,45
S oo siie SISl 651 (LLaSs 5 Slie dag B das 2L el )l Soe p SI (2138 sloo oy )0 st
S S5y, (srin Dl s o dsS ()l izmes (Motard et al., 2015) 00,5 o (2L ide Ol s Sl Colyd jo
03 S Slag, Jie adgs JJoay (Sladonja et al., 2015) 50,5 o 59,58 4 (02,5 Comnd RS g PH ol S6 58
oyt 2l 5 515 59) (s S35 wisbemn S8 o155 slobs) o ol Sy sl (sl g, oS o w5
(Kowarik & Saumel, 2007) cosl ais8 ol (o inS JuS o iy, aex 5l (Lo g 7,15 10) (ailigm g pls Jawss 1>
Constan-Nava ) ol oo axsbis o] 7S ogud (5 go (DlawdsSIS o5 ) o iSiale b jloss g 5,0 adad al

(et al., 2010; Badalamenti & LaMantia, 2013
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Sida rhombifolia L.

5 & o, 3ble yo a5 (Baracho, 1998) (Malvaceae) S,y oslgls 3l o5 0 Oaia lasis o slasgs
&lp ol ! (@ -V JSo) (Holm et al., 1997; Heywood, 1993) uiS o ais, o5i> 615G 50l 051540 €6 yumunn )5 douss
el a5 ede s £l leS sble 5l (Amini et al, 2003) ofSen 5 el dawgs Gl 5o b e
CabilB 00 ,;1uF 5 polie lady ) pins G bl (Cardoso, 1990) sl ouls (3,155 )& 5k 5l Jadd oLS ol Jieadgs
Holm et al., 1997; Lorenzi, ) cuul oo 55 p2loe 4555 <SG 4 o] 05 9 by s oasLis g a5 ahad 31 j0 g3k
9 bgm iy o9ed bagd 0 D)5 St alea 5l (65,9laS e Jpazme YT 5050 50 550 ile plgie 4 olS () (1991
(P gl 5l Lo oL a8l g e daais ) dos.s (SMith etal., 1992; Holm et al., 1997) el oals (i )138 2
Sdgid ooy 355U5 dap S o Sl jaemss S ooy 5 daa ST (S il Sl 5 o yz slaosl il glao!
20 el 5 ol 8T (e (s slag ls il s 5 (Rajalakshmy & Pydi, 2011) coul laaSgisds 5 laass ywl do
Slo oo w5 ST T ss JLad 2als (i) b 00,0 b (bl ad (a9 ,See db SLuS 5 0 oo oliiul
Huisken ) o ls 5,0,I5 sske mbio ;o o1 (sske SLI ogdlea, (Galal et al., 2015) cowl oS cpl sg)ls slao,s)lS

Gl 00 olgiin £)l50 50 1 S Cam o il j5 5 s g (Supd Slls sl bs, (Mejouyoe et al., 2020

Coddge L LCalligrapha pantherina |lg>S 5 Swgw Lawss o] gwny 68 gas ¢ Wliul jo (Holm et al., 1997)
(Kuniata & Rapp, 2001) <l 054 ol o
@) JS2) G o aldliar il i)l o Bblie )3 g)l50 5 00l by (LSl)] ol arctlo 1yl 50,Las5 g9
St =5 o 1 BAIS o
Araujia sericifera Brot.

033 (ls,l g s p) (w95 s el e a5 Asclepiadaceae o .5 5l oais, YU g o Jl & jao sz LS
s e Sy plgieas ojgpel 5 ond Koo 3blie (S5 el (sl laysdS o)ly sy ol plsiear 14 ()8 o
LS e b 51 OTAY) ol el 5 gazrles bawgs [l gl Glnl o (0 =Y S 09 o a3l £ )l50 5 gl yo slol;
adl> 3 OIS g phassle slagtinl )3 pol> b jo g Caslond (315 w2les 5,0 ale lyieds il bl )3 )l

Ohler o coel) cewl adl o mlS SLS e SLL uzen g pl sl jo LS (69, e Jolaw (Lol slaosl>
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w85 1,5 (EPPO) gl obls Lais lojle a5 o Yo 0¥ Jlo 5l g jlaie o gl o)ls Yo oA Jlo 45 ol cpl (0]
a9 gl ol ooz 5o 4555 ol SISy e33ame 955 g0 433,55 10 (B8 Sl plie 50 Gile lsins 5 S
Ll (555751 5 55T, s 0l (i syl s Jlad (sl pol e isimr sli 31 ((Jis 0 5 s ] L)
5 e 3y e lsieas Lilod 5 LI L2l 5 0ilisss S5 el (sla 5 4 5 (POpay et al., 2004) 53, o w50 5
b33l 5 ;5SS 5 S sl crge e ile l 4 wyad  SoglT (Winks & Fowler, 2000) Cewl oads ol;,) s0S syags
Sodon plosl Alide (lay5ud) Lawgs aigS cnl (SLadlos 5 (VTAT oy el 5 Gz le) 998 on (om sladisT s
58,5 18 9 Ol wb asle calie 3,k 5l o1 H& el YU jlews o1 ;3 0Jg ol o (ROMeo, 1933; Coleman, 1935)
oLS o oy, (Spellman & Gunn, 1976) S oo Laa> 1) 395 (5,9, cahls JLo 0 b g ol o sLecl lus! Lol (s,
LSy ohg 4 OIS0 (ab Sloolliyg; 5 b Kz oad K3 lajes yuws daaileog; g bazl o il )0 Boes
Olhd oy g ool il eg el s 5Lad (i) «Siad ogee SWEL Elgil (LS o daplinST) Wgl ¢ ol (2]
¢l (EPPO, 2012) ol olld 5 (25 cgonmsl PH L (o09) 5 (o5 sl e sloSs )3 pb (22)] 5 (S9Sems zolaw Lo
oS T o ailed pizmed 5 e Gl Sz oailiiszr Sjpar T ege 5 Ay oS 5 4Bl oae 09l (plsS 43S
,o (Martinez-Crovetto, 1981) o5, oo )15 lass 5,0 S gl 9,0 w0l G lgins 98,5 o0 Cowgy (ojgm Sl
4 xS slagulibe sl ol (nl S5 05800 oolinal (LS5 0leys c o a5l stz i bl 5 agir 0]
OOr oy ey e 5o @b plalS le lad s ol ety Soo5 GlalS g lacew jails JolS (SG5d Bd> B,
sl G dazme 0 5l S slr Caz ond (GileS Sl setes (il rizme 5 osee Logazar Uil sl
et g Ailoads 0093 oLS (1l (53, (9,190 ,o a5 Toxoptera aurantii 5 Aphis nerri glaass lawgs ol s Jyu8
B 5 9 Araujia mosaic Virus ywg,g j g 099 o, o8 Phytophthora palmivova e oL 590 slagz
Ayl 1y olS ol S Jewdly 20,8 oo Araujia iz 50 (s lew 39,0 Sl a5 Aecidium ascleppiadinum sl (S

.(Winks & Fowler, 2000)
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S oldlaz Guily 50 SLS e Slel 5 bys Jolgw da ool il (oSl g oas by 231, 1yl ! 5o ) Liil (595!
(h -\ o)
250 —olo 1 pudS (4o
Lonicera caprifolium L.

gl iyel EL )3 9 00 ol pl 3515 Loyl 5 ey 08 e 3l G g 009 Lol 53 w9 (cog gl el
Gy S p la s 5 oLS ol (Majlesi Koupaei etal., Y- 1Y) caula sl ldn wl o wlodg ol 45 S b s a5
Mozaffarian, ) ool ool aLils 5o 5laas 5 4.5 5 ¢ Sleg, ( ST jo a5 ol JBg5 sl a8l s b oo 5g,Vb 5 o0
olS cpl el oals (5,155 el 9 7,5 s adlaie ;0 (VYAV) (gl g s pd lawgy |b puiinss (1Y JS2) (2005
Ay ogbye a5 g (oll8 (s (ol gla S 50 50 5 (D) efis (o)) bwgie () S S 0
ST g 0,5 (o5 Bblio yo Canl ouds Juo oudisag lisS 4 Jlod 6050l By Jlad blio 1 ol cnl oS o0
S 0 Bogaa 1o 5L SIS g5 4 cawlio 0l sl edleds aad o 5 |, SES GlaS L ] slediy, 5 iS00,
ooged Glgieds slase jlews sla 5 00,5 po 3l 5 .(Kunkle, 1984) 548 oo 05,55 5 oo a3 g 0,ls STy95 B8 ras bl
(Chiej, 1984) s ls 25 cudsS Loy ;0 5 039: Hde 5 sgldals 5 00 5 ewlowl 0o S 5 S, 595 o colitul
oMoy ol Loy (3 ot 31 5 LS (oug) oliel alad o (Sujeb Bi 3,k 5| SzsS slagulidie s LS ol J S
9 Rhabdospora lonicerae Kabatia lonicerae .Cercospora lonicerae ,.lx = ,8 455 oz b LONicera >
Wigh oo obS 10 (g lew jop Gl g ool HI3 S0 Cou alide Lylypd o1, ol w45 osg: Rhytisma lonicericola
(Standish, 2002) & ls yiies oy 3 Sldllas 4 5Ls g aals | olS ol stan JyoS Jewily ol ol
() JS8) G5 00 bl ol 5 (S8l 5 ASiz 3blio 0ol 53 Ll (oS!
318 o~ 1 BMS o)
Oln! o GBeliingj 4 oud (5 ym0 plalS -0
Azolla filiculoides Lam.

LooVB ol 5l daazl o ;0 0l Jla w51 4555 (! .ol Salviniaceae o, 4 slaie 551 3y Y5l
daias 3blie egr 9 (McConnachie et al., 2003)asS oo o, Mo ob,> b slocT b ST, slocT Slupl sla JUlS
LbT @l eaiiS et Sl b Cuanjon &jg0as 38 0l (=Y JS2) ol Wil 5 Lol dSG 50l 0,88 (g e 5 05

IS a0 g 00l (Byme ol el g olwl ( obigyl ( olis 8T sl ,5iS 51 (gl a5 Vg3l .0uS o 0, (Anabanena azollae)
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siile (@l 53 b alss) oledl By 31 ol yo ale 52T o5 b 51 LI 68 ol ol ol ol 4358
bl Jl plezr it bl 4 bopg,lsST GEAS 6)leS5 bawgs o b 5 o logisys Jilws do (25 5l
E5 g caS 5 50 s comw ol olond 9 (Sojud sl Shg j0 i b 4isS ol (Akomolafe & Rahmad, 2018) ol
GlS s Hid Codgaze abd o ylis sud bl wlallae .(Janes et al., 1996) 00,5 o oSl 5 y9aboge s3] lals
Alos g0 Ay o5 ol Dol g o, Kl ax ;0 VO-Y e g slos jo 435S ol (Kitoh et al., 1993) o5 5 oo 4555 () 0l
(Wongetal., 1978) ceul ol,5 ilw a0 YO slod ] ;o &3l s 6l Ll oy 240 Lol (Tung & Watanabe, 1983)
S B ol JolS slezml gty 50 g aiS oo Joms 35 1) ol Kl az,0 VO B =) slales 4568 ol a5 el Jb> 0 oyl
C o 03l ealiplon] Glalllas .ol (6590 Hoaml Jiug,y slp oI5 gl ax 0 Ve 5l YL sles ailo o oS aiian
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Abstract

During the past decades, several plant species have been introduced to Iran wich there is no compiled
data about them. Due to the lack of an ecological-geographical database on introduced plant species to Iran, a
study to compile and analyze their information for management planning seems necessary. In this study, a databace
related to mentioned plant taxa introduced to Iran was prepared using data from field studies and review of
available resources. Dissemination maps using Arc-GIS was drawn. Also using 0.25+/Y0° x ° Grid cells species
richness maps was drawn. The results of this study showing that 27 introduced species of the index are found in
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so that it can be used as a basic scientific resource for biodiversity management programs in Iran.
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Abstract

Nowadays, emergence and prevalence of drug-resistant pathogenic bacteria has become a great global
concern. So, there is an urgent need to discover new antimicrobial agents. The mucus of mudskipper fish may be
a new, untapped source for antibacterial agents. The aim of this study was to evaluate the antibacterial activity of
the mucus of Periophthalmus waltoni, isolated from Musa estuary, against four pathogenic bacteria, including
Escherichia coli, Bacillus subtillis, Pseudomonas aeruginosa and Staphylococcus aureus. The effect of gender
and seasonal variations on antibacterial activity of mucus was also evaluated. After preparation of the aqueous
mucus extract, the antibacterial activity was assessed using disc diffusion method. Also, the minimal Inhibitory
Concentration (MIC) and minimum bactericidal concentration (MBC) of the mucus extract was determined against
two more sensitive bacteria. The results revealed that tested bacteria were susceptible to the mucus extract. Bacillus
subtillis and Pseudomonas aeruginosa were the most susceptible and resistant bacteria to the mucus extract,
respectively. The gender of the fish did not make a significant difference in the antimicrobial activity of mucus,
However, female fish showed slightly higher antimicrobial activity (P>0/001). It was also found that fish’s mucus
has the higher antibacterial property in the spring season (P<0/001).
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Abstract

Lactuca undulata Ledeb. belongs to the family of Asteraceae. The present study aimed to investigate the
impact of planting bed and conditions culture on cichoric acid production in different populations. For this purpose,
collected seeds from regions (Cheshmeh Ali Damghan, Qom, Mirzabailo, Biarjamand, and Firoozkooh) were
planted in pots with two different kinds of soil (field soil and soil collected from natural habitat) and kept in either
outdoor or growth chamber. The current data revealed that the highest amount of chicoric acid (1.24 mg/kg DW)
was observed in the Firoozkooh population which was grown in pots containing soil of the region. The highest
amount of chlorogenic acid (0. 98 mg/g DW) and caffeic acid (0.50 mg/g DW) were also observed in the Cheshmeh
Ali population which grown in pots containing natural habit soil. The present results showed that there is high

phytochemical diversity among the studied populations.

Keywords: Caffeic acid, Chlorogenic acid, Cichoric acid, Lactuca undulate Ledeb, Soil
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Abstract

Fish species overexploited level in Iran (Southern waters from 1997 to 2017) was assessed based on the
catch maximum sustainable yield (CMSY), R-software, Bayesian approach, and Monte-Carlo simulation. The
average of demersal fish catch in Iranian southern waters during this period was 141221 tons (C.I =141131 to
141612 tons) and the mean catch was significantly increased over the past two decades (R = 0.90, P <0.05). The
total overfished (weight) level of southern water was more than 31 percent. Demersal fish overfished in Iranian
southern water and the northern waters of the Oman Sea (total weight level) were exceeded 45 percent and 75
percent, respectively. Due to the existing situation, it seems that the amount of overexploited (overfished) is not in

favorable condition and a further decrease in exploitation ratio and fishing effort are proposed.

Keywords: Catch-maximum sustainable yield (CMSY), Demersal, Overfished, Persian Gulf and Oman Sea
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