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Abstract

This study aimed to find morphological traits to discriminate four species of the genus
Cobitis in Iran using geometric morphometric method. For this purpose, a total of 65 specimens
were captured from Sefid (C. saniae), Siah (C. faridpaki), Maloosjan (C. linea) and Gamasiab
(C. avicennae) rivers using electrofishing device. To extract the body shape data of the studied
taxa, 14 Landmarks-point were defined and digitized using tpsDig2 software. Data after
generalized procrust analysis were analyzed using principal component analysis, multivariate
analysis of variance /canonical variate analysis and cluster analysis. The results showed a
significant difference in the body shape between the studied species (P<0.001). Cluster analysis
positioned C. avicennae in one clade, distinguish from others. The results also revealed that the
members of this genus can adapt themselves to the environmental parameters of their habitats
by alternations in the body depth, head size and snout position, length of the caudal peduncle

and positions of the dorsal, anal and pectoral fins.
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Abstract

Invasive species are globally endangered for ecosystems, and ecologists are increasingly
concerned about them. Pteridium aquilinum is one of the most invasive species widely
distributed in the world. This study investigated the phytochemical of Pteridium
aquilinum species in different altitude gradients. So, random sampling was performed from
vegetation and soil in three altitudes (0-700, 700-1400 and 1400-2100 meters) with three
replications for both growth and reproduction stages. In the growth stage, the composition of
Linalool was the highest value (1.09) in the altitude of 0-700m. During the reproductive stage,
Sabinene and —a Thujene had the highest values in the altitude of 0-700m with 0.15 and 0.13%,
respectively. The amount of oil in the growth stage is more than the reproductive stage, so it
can be concluded that the growth stage will have a significant effect on the amount of oil

compounds.
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Abstract

Plantago major L. is one of the most important medicinal plants used in traditional
medicine worldwide. This study was conducted to investigate the effect of ecological and
edaphic factors on the active ingredients of this plant. For this purpose, the Plantago major was
collected from different regions of Mazandaran province, namely Shorab, Pain Kola, and
Panbeh Zar Koti. Phenol and flavonoid levels from acidic methanol extract of plant samples
were calculated using standard curve of Gallic acid and Quercetin, respectively. Antioxidant
activity of the samples were investigated by three methods of DPPH, Nitric oxide and Reducing
power. Our results showed that all of the Plantago major not only have a total phenol, flavonoid
content, and antioxidant activity but also, they have a biological activity of the extract depends
on its phenol and flavonoid content. On the other hand, the antioxidant function of Plantago
major species is affected by weather conditions as well as habitat characteristics and edaphic
factors. On the basis of these findings, it is suggested that the identification of the potential of
the Plantago major extract and selection of optimal phenological habitat and phases is essential
and enables the extraction of effective ingredients in the applied of the products and the ability

to enhance the medicinal yield of the plants.
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Abstract

Increasing demand for industrial applications of various natural polymers has led to
increased attention to the use of exopolysaccharides made by microorganisms. Since most lactic
acid bacteria (LAB) are food-grade microorganisms with GRAS status (Generally Recognized
As Safe), the use of the secreted EPS as natural alternatives to produce all-natural food products
without additives from LAB has received increased attention. In this research, carbon and
nitrogen sources suitable for the production of exopolysaccharides (EPSs) by Leuconostoc
dextranicum, as GRAS bacterium, were investigated. The results showed that glucose (Glu)
produced more EPSs in the medium compared to other sugars and peptone compared to other
nitrogen sources. Therefore, only glucose and peptone were used to optimize the production
conditions of EPSs. In order to investigate the effect and optimization of EPS production
conditions, three parameters of temperature, pH and incubation time, each was selected at five
levels and optimized separately. Then, optimization was performed to determine the levels at
which independent variables attain the best production. Results showed that the best laboratory
condition for EPSs production would be yielded at the incubation temperature of 40 °C, pH of
5.5 and fermentation time of 48 hours. In summary, the results of this study showed the potential
of Leu. dextranicum as a native microorganism and the cheap culture medium of skimmed milk

for producing such a valuable product.

Keywords: EPSs, Lactic acid bacteria, Leu. dextranicum, Skimmed milk

1- Research Institute for Biotechnology and Bioengineering, Isfahan University of Technology, Isfahan
*(Corresponding author: mustafa.muhannad@gmail.com)

2- Researcher at the National Biotechnology Commission of Damascus, Damascus, Syria

3- Research Institute for Biotechnology and Bioengineering, Isfahan University of Technology, Isfahan



il olKtils iy — sole aolilad
VEee o) ojled FF oy

SCdd le 4368 A Ay (o e g (Fdilg 58 Sl4eT (39,0 9 SIS e Lol
(Polygonum)

Medls ol e

WWAA AT bl yo f,6
WWARVIY o pdy gu,b

oS

e 3 Sl 3 slois 4 Celiis 3 STy 0 s U iy Sloile Sy oo I G e e
P.) & wwcde cile (Polygonum aviculare L.) ouvlss docde cile disS du Olas ikl jlond o yigy Setd (5,
L oo il Joli Liolo;] slo,los i plil iolo;] (P. persicaria) ily/ awcds cile 4 convolvulus L.
fes glize (clos Sl Gangsy ;G0 Sizw 40 didgs dew] Sy cosh o (20lops ocilly i oSG 5dSse d]
5 5 S, el Mg sl 18 (ile 5,6) 5 5 (35 tils dm s FO/YD 5 Fo/Fe KO/ Ko/ - O0) s,
s ol coplho Gao Suend S Onizad LSS NS (p) 0 350 pF du il Sl Comaz |0 5y, (pglte
slodis o s Gl gz o) lad iy AL 1S iy 0)50 (o (Ul N1 ) AFF LT ) S Gae
5 dey0 0 )l stre Sold Liog sy o g diide ile o 5 gb e (p0lop (ol 5 odols dicidn ile
5 EESF Opo (ploo Dby jl (slooyind b o Jj e CuBl g2 dpide il slocinar o (il Sy
dad ;0 g dlaly yol b o LoCuds ile il CLID 52 ipS de (ul )0 SIS (9,0 5 ST 4isS e (sloylé
o Ll 4 b Corax (ola, o D s iiTTy Lol CSL LialS G few a0 Sl Gas SRS L o Cone
b il i b e o o Lo 5yl 45 ols (LS il 5 ool iy le 455 33 30 L 330 Sglize w2l
Al e lo 55 ol e 1 W o s Gme el ol bl il s TS e S

el Oyt oj o cile Olss sl ioglito (slod )b st LS (s Loo jlg

Sl el e sodl 33T olStils iz 5 pole axly o 5lié mlio 5 (55,slaS oaSitils ksl -

(ma_dyanat@yah00.com : Jgtue odicu 95)”



O ynS o datae sblie j0 Boes a5 o)l 438 Ve sg0> 0 Lis ;o (Polygonum) aocas cile s

sucan cale .(Heywood et al., 2007) sl oo Cdl 15 oS Ao g yunno S 3blio ;o aisS am Lol ail il
cale (Tardif & Francois, 2005) cul Lis ;o 5,0 slacale oy sos 28 51 S (Polygonum aviculare L) oolss
ot yo0 b o 4 as5 ol aewy 23S, (Magee & Ahles, 2007) coul Laolysl b bgyl cog saulss ancan
Sy iz sla g, (ROYeEr & Dickinson, 1999) YL ,& aJgs (Meerts, 1995) 548 (5 dySllasil o S35
L oy ool daowsIs (Tardif & Francois, 2005) cwl (Allelopathy) ool 55 5 LL L3 SOL odgs %
oo adgs (Kim et al., 1995) ST 3 Seddord slaow! «Sdgis wlus 5 «(Alsaadawi et al., 1983) ol oy
Lactuca ) sals (Chung et al., 1994) (Medicago sativa) axig  Sjals> 51 S 0 ol bl b oss; oLS
cale jpax JJo a4 oSl rals oS o .53k (Kim et al., 1995) (Oryza sativa L.) z, 5 (sativa L.
(Zea mays L.) «,5 (Wright & Baloch, 1999) (Pisum sativum L.) 3435 Jeame ;0 bg,l ;o sawles o Can
(Carthamus tinctorius L.) 15 «(Catullo et al., 1983) (Triticum aestivum L) .5 (Bulcke et al., 1987)
sucdn cale (Jones et al., 2000) el oo 5,155 (LOpez &Mattiacci, 1983) &1, 4 (Paolini et al., 1998)
Canl 0L ely; slogme; 0 Jglote i slacale 51 So 5wl bgyl 09 (POlygonum convolvulus L.) zo
Stevenson & Wright ) ceul Jlas sl 0l S5 cns g)l5e 50 dle G jyn slacile o jppe 51 (SO uizen
omizmed (Hume et al., 1983) el ) oo, 056 sla ST jo Clgs 0929 Jdo 4 idu 5,8 cale opl 6 lub (1996
e Ul e (e UD I Gy Goe 5l ol slaydy 5 035 0 ol e 40 4dy e Vel i Ceul 0B 58
Ol Jsb jo aS ams o 1y oblgs cpl n dncan cale & b S35 o (AU Croix Sissons et al., 2000) wjls o
Bostrom et al., ) paiS ;o zo swcas cale Cold; ass o Slae ol ol (5, g5l 5l o)k 0 soleie
(Hordeum vulgare L.) s> 4 «Gruenhagen & Nalewaja 1969) (Linum usitatissimum L.) ks «2003
5o 5 Sl gyl og (55,0ale (Ppersicaria) il oo cae .l sals o)l35 (Friesen & Shebeski, 1960)
3L oo (Kropff et al., 1995) _ol,; LS 5 (Lipecki 2005) o bl « £b ¥ game 1o ailiasls ;5,0 slacale
WS oo ) i o)l puiS 5 (Dacus carrota L) zse (g5l a5 wida glacgls 5l (o)l jo Slpl sncan Gile
Slge 5 Cusby cyer ar 2iSTy 10 cwlin ouigid s pdudlhasl Jlpl ancas Gle slacuisss (Mertens et al., 2002)

(Sultan et al., 1993a, b, €) was o olis olac



G55 d ) GAD S g (Sl 50 SIS (950 5 IS (e slaglis [ VE

5 5 olss 5l cos a5 (Shoab et al., 2012) ¢l oLS SNy S o Sl cp sl 31 SO giale>

Marting & ) ;5 o JL5 S 5 085 Gos 5 s wgypd G5 asiosl il oS g e Same Jolss
3 1y S3alem auyes 45 Sed e e o) b,y Sialx ) s S elx Sal, lsie 4,3y Lls> (Christoffoleti 2014
Baskin ) coul palpe dlle G 5,0 slacile o L slo, 5ol o e 5l S 5 (Hilhorst 1995) 55 oo sl by Jobo
Minbashi et ) wload 3,135 Gilises slagbinl 51 g axsls ol SasSTy, jmcike 455 au o o)l o (et al., 2004
5 SOy bl 5l Bl 9 So5ee8 00 laglas  ogdle wncan ale sleaisS (Mozaffarian, 2012;al., 2015
2 1 el iy Sglite 5l MoaisS Sglite 25T 65 4 ezl ¥ 31 (S aslisie oS b s 13
“ ol 5l og sl 405 & aly Jir b EalS g (ke sl 81, age il Sglite s (S5alse 0 4155 A
cle J5S cux unde sboylal) (195 a5 wnas Gl Glaais Dolite Jialsx Ul meos Cux o)
ads o3l slaydy LT =) sl Jlgw s ol 4 ey Gl 5l Bam cnlply ol 03 30 (g3slsm addllae wancin
4 Salie (LSTy ancais dile i slacenez 5 baigS LT-Y fuiius adsl Clos (l)ls w55 4w o 10 5uly ;0 eas

fownl juax laaisS (pl jo Siailer Ges iSlas g Jiale> Collas e -F Taino oo lid (6,9 Laylyd o oles gl

gy 9 dlgo

2 DlgS (o gl o]
@lizee sl 5l lpl ascws cle g ooory wucan cale waplss wncas Gle jpale 4sS aw sla,dy
($98E0S s oS gl oy Y Jalore L dado ¥ e 4 ol solaiul 0590 slo,dy () Jgux) wals 6;51&9. Oyl
syl e Ol jo ol clloy o3l slo,d Siaile pac o 4 wiod ated lS Jhaie Ol b e g 00
ool 0,85 aw b (Bolai Ml )b B o h)siSh Djso a4 el B S 18 ) 0 050 lg3 Sl
3590 G Jele ol pll VYAF Jlo jo o)les Slidss ¢ pele oty - oDl oljT olBiils (551, pKisle;] aaize Cusl )
OS5 (8,5 J13 (o) Sy5e (A5 S S 455 o ) wncde Gale recale 43S Y ol ()
iy Ol wiBs Ve Syl ad b a38,5 By Yo Kooy apal b 83 3,5) o B 5 Clss
Jles! 51 g 0s (pllge Vor ol S cian ¥ i 4y ol )5 il a0 ¥ 50 gb e 20boyw oo/ Y
aigS yo lad 3 18 SOU celu Mg celu)f (5590 0,90 Lol il a0 YOIV Cgliste slos jo o, ol

€975 31 o 59, VY B o) ailex slaydy (hled ol ools 18 e (Bl 4 k3 L ala e s )0 0 dae B



awloe sl (AN et al, 1997) 0g o Lo ¥ Blox lie 0 dx ady) 79,5 Siailex S a5 o plil Lialej]

395 5o ojailex Ay dlawi N ¢ giaile> ws )0 :GP 1 s a5 (Alam et al., 2014) ol oolawl (V) doles 31 giale> ao o

Ni
(1) dolzo GPZlOOX?

o s e dle glacames ) Jgux

el o0 S slaydy IS slaws N g pli

el e > Job Corer el
BB YD gaz, 0 VF AiBo VY gaz 0 FF Vol S

a8 Fe gaz 0 ¥0  aado Ve gax,00) Vol s

a3 8o A gazx 0 ¥F  adlo Ve gax 0 fe Volelm oaules a can
4383 FY g az o¥D a2V gax 0 0- Ve s
8o Yf gaz 0 Y0 aado Fe gax 00V Y oylows

43350 94,0 YO 4235 F g a0 O) Yol s
3310 g am s P B0V pam s FA Yobuy;  SF T
4285 0% gaz 0V daido OF gax 0 VP Yo LlS

480 Ye gaz 0 Y0 addoVF gax,00) Yol Syl o can
485 Y9 gax 0 ¥V aado V) a0 FA Yol

Lo g )98 4 (Fiailgr STy 1p90 o]
2 JysSl Sse 4 ciulesl i Gl e Gale 4568 4w Ld Sialsz e g Lo SIS pwyp jslaie 4
() Jg92) sy cda jpadile Cumax Ve Jold (onyp 9590 laJele il plnl 1SS Sl b (Bolai SIS 25k B
VP Sl el a4 g 5 (0L lo 4z yo TOIYD 5 ¥o/Ve YOO Ye/Ve NOB) gl gty 50 wslite sloo
3% 03e YO &g8 pa 5l 00 4l » goye e 2 Jgo 9,5 To o o5 Sud vy (pglie )95 9 (So)b Cel A jgi el
lp w35 15 oad S8 Glales oyme )3 s5ilie)s 5o b ass iy w8 S 18y (le A 8L ale s 6%
o ol e g U i g 513 o SIS it ol parirasl] 39 50 b Lo s S, s Sl
ey el Cawdty Jgl Giolej] and Siailex aoys ol o 5 b aalsl o) VY ilesl ol atsly a5 ogb e

(Maguire, 1962) ois aruloe ¥ alolas 3l Jasls>
Ni
() dhalas: GR=X—
i

51 ey olaws T g pli 59, 50 00ailem ds ol :Ni (59, ;o 055ails> ,du olawd) Sails> e s GR (] o a5

Sl gl oyleds B tolej] 5,0



G55 aw yd b S g (Sialez 0 SIS 19,0 5 SIS e slaglis [ Y

Sl Gos 4 500 (o o (S T1g 1o g (i Lo
4 oy SEBI o SIS e ar Glalel G e Ges Slam g ol s glbe Gee en jshile @
scin 3 Gle Comar ¥ Jalh oy 90 (sl Jale i ol il oIS slacSl oo B 55 55515 e
—Caxex gl ,dy 0g (e (Lo VY Ve A F T LY ) maw Can o CllS Bes 5 (Yl s Yol Nz S O oled)
S Ees ;o o gl V& ales jhd o Ve glay | L Slalals [0 Olgs onsls slo b Jlos! 5l oy (qwy 0 9550 sl
SN ey T) crg s 95 3l ool oolaiu] S 0gs sae O Al a j0 ead alilS 4 slaws a8 S 13 s o590
wlos sl by (Kb el A 5 e el V8 WS 4o gye Lyl g (PHE VIY 5 T osle 1o 1Y oy TAD i
Gde 4y o o SlrazalS iod gkl ciws (b Ol 5leolaiwl b 5Ls loy 4o o lals .o o5 ile 4,0 VO/YO

g =1 E T VI L SRS ST R W DU VR K - I [ T SR VL WIS SURSR WS R R W v DNV N WS PR TORT SN LY SO

Anderson & ) S o= yeus,ul (g, g MINITAB 1580 0 5 5l eolaiwl b b ools x5 (509 Jloy sy 5l
cbla> LSD 903l b Lo jloss (o duliio .ol plonil e\ ases SAS I3l o 5 5l soliiwl b il lg 4325 «(Darling, 1952

A pleil s y0 O Jleio | mhas (o 00l

Sy g o

BaigS 130 Dlgs (o) 13l plej)

Y sz o Slem s slayleg Sl o an che dile gle 455 Siailer woys uilly 4 b
Sl a3 blite J1 ol Slo gme o ar el sal s sae Olgr reSs Jlewd g 4555 Sl el sal 03y
LB Dype AgS (59, (B Lhp PleS S

Dl s (5olosi b s iy ke sloeisS (G5l oo sl fy 44335 Y Jgax

Sidlex oy Sl e Sl 6$|}T e Ol s lio
Y. qiysFE Y YRy
YT/ ** ¥ Dl s o
VYY - pa*E A Dl (s Lo xaisS
FIVO ¥f el
slss - Sl <o y2

o Solis pas NS 5 ao o) g 0o )00 Jloix| mlaw 1o jls e gy s 5 ¥ F



Sncde dle s gy watas Gle waplst ancde dile 43S 4w )5 Ol LSS Gl lens i (Sl w0

b e (Bole s jlewd ;0 capler ducas aisS o Jiailex wo s o SYL (Y Jga) ol lis gl pxe gl S

ancas wle jmale j0.() K)ol las )l gme Dol by el b aS oald saalive ol 3 il 4z 0 ¥ sles o

5 9oy [V by Sl lajlesd Gur og 4lBs Ve De 4 SGeilg sl SloS S S e (e B

2olop Slpl o Can jo Olg Sls S Hlend (e i sdalin (6,0 pe Dol pl o o Voo S e ol
O JSC8) clas auo o [0V ol Olis b (gls sme Dglas a5 0 ol 8 sl a0 ¥ 0 gb e

ol o 0318 gy aigS lawgi &S i jdiles wuo yo Wile o (il Y Jgus

Sidle> do e Sl ye OeSle Lgaljl a0 Ol s mlio
Y-y pr \ 658
YYYV/ - R* ¥ 5 S e
VYV ar* A Dl aS e x 43S
FIVD ¥ ollas-
sIs8 - Sk 08

aoy ) Jleisl mhaw jo s gae Sl b
S3 eolaial 5550 (LS SlaaisT 5l 6l 15 (g 9> 3 Dok e (Bolepe (G Al IPN g SleS SS Sl
3 WS recale lediss LA Jiailex o b e (B0l cuie Hil (Wang & Berjak 2000; ISTA, 1999) 5,5 o
i | 0 Sgeyen Joles Yleis| sl e mols oo (Wartidiningsih et al., 1994) cul oas (3155 e plo lawes
b yo 2ol s (o Galidl S ] sl IS 5 et s Callad 5 sl Sy Bk 1) il g o0l
2l il onds 03y 05 sloo 4 &5 ol (5 Wlyz ez oY Gidayen sl mpl ud b caz 1) GBI cask,
5 Dol Jdo 4 Wiy oo 45T dw sl )l Ol ilSs 09y gl (Copeland & McDonald, 2001) sjle oo
Ll 51 oS5 b 5 (Safslonedmsi0m ( Safslobyse o Su3glsnsed ( Sord Wl (oo )iy Slgt il il o> g5 5 Zoale
L a5 5 T Jols a8 ol o] o )l 5 Jo @ Boes g ducan cale ,ds Ulgs (Baskin & Baskin 2004) ail
soils o Gl aisS o e Solas vg2 (Timson, 1966) &S o Jos &) alsx slp sube olgie 4y 5 00,5 Sgamme
oaale s gla 4565 ,0 o5l sla,dy (De Cauwer et al., 2014) el oals (5,155 LS 51 g s jo (o) als>
adgl Clsm slls (Aiscoparia) LSl aiss ) Lol wsls las oYL gails> o Ulgs (Artemisia halodendron) s o
S sled e ol ple (De Cauwer et al., 2014) ol 4y Sis baows 10 0,53 9 2oloyw b aS 09y ((S519)
Sl g e e )0 g sbye (oleyw Glal wncde dle g sanlss ancde Gle b WS Dl (SS

D dade Ve Do 4 SO g8 gus



55 a4 (B S 5 F3alez 50 laisS 09,9 5 1SS G slaglis [ YA

100 +
90 -
80 +
a 70 -
1
} 60 -
A 50
a0 -
b 30 4
20 4
o
0 - . .
ol Sl dul Syl ol il sl Sl
EEERR 43y Ve —sh e Almm T
._,I? ;—:&JL‘-_:
100 +
90
80
o 70 A
3 60
4 50
X a0
K 30
20 4
0 -
.\m..l..i.l_;_g&.‘}.. .h..h.i.i_)}ﬂ}.. ,ﬂ.\..Lu._ﬂ Ak .u...l._i.d_)u;
4383 Yo a3y Ve e o ¥
sl s
100 -
90 -
80 -
. 10 -
1
3 60 -
y 50 -
j 40 -
Y
30 -
20 -
b I
o I
.h..h.i.i_)}ﬂ}.. .\a.\.ﬂn_i.i_)_;ﬂ}\.. ,aa..Lu_ﬂ [ g .‘u.,..l._;..iban
438y Y. EEEURI Dphs e o ¥
.T.-I_,p'—;‘:...SJJl.;:J

b 2 5lre Bl pzil )l o iy i b digS () Al oy (1l p Dlgd (sl gl Lo 511 S
(LSD=5.45 I ! wiucis cile gLSD=4.94 gy wiucuis cile LSD=357 sules sy cuid) Canw

Lo g y99 4 (5 dilgr (iaSTg ip99 iuloj]
Solite $)95 9 (plod slajled )0 o Cde Gladares Jiaile Sy g do)0 by 4 @l ¥ Jgos

(FJ502) sl 0 o sire o 98 ol Ll Joliie 31 plad g 59 Lo oo jloss camaz ool &l 31 ams o plis



axdlao 0 g0 s Jole il Caxd’ uly Cid slbcares (J34ilga Sk pw 9 w030 ilry o (Sl :F Jgu

Slaye 5:Kle - o
— — wolilaz Ol s mlio
Sl Se S8tz doy

CIFVYARF V- AYa/as ** q Cono
VOYEY** frass/a** ¥ Lo
YIVOPYR* Ae a8/ ** Y e
o[ YYERF SOYIVYYA** vs Lo % Canor
IR e FVVYTY AR VA RN
S OYH** FEEVO** A 15 xlas
PR i YSOIN FE vy 5% Lad x Copnaz
RRRY Sl Y20 o slas

2 /P - S g s

2oy ) Jlezl hans 58 lo ime glas *¥

S9) POy (Pilex Sy g ao)d g e Hlead x Lo jledd x Comex blite S ol o gae Lo @
- o S Siailgx Cas g Qo yd Cho 90 )0 Caxe 2 )0 455 g Led alite lo )l o 28T g0 Cosex
(0 Jguz) cuilo 5929 (5l

ol o 0018 gy Corosr gl A5 Sidilas G g 9 o 30 Ol po (3uileo 1O Jgum

Sl o 2Kk ] Corex
Sl Cep &lgz ey bl

DARR Yy xE ¥ \ oylws S
SAYAFE Yasq/oy** \f Vool s
ARY i \RAYZA Vel ¥ \ ol
DAY Gl At At ol \Vf Ve 5
DARR R YYYOIOV** ¥ \ Lo
o[ AYF* YYOY/AY** VF Y ol
DEYN ol YYFAAYF* ¥ Yol
ofeAYEE ARV AR e ¥ Y oyl
WAt e FYVay** \f Yol
NANA deled R AvAR Sl \f Yol

Aoy ) Jleisl mhaw 5o s cire glas

Slowd 5 0l sl az 0 YONO gles plug o Giailex oo cpyiin V s 9 ) s, slacases o

celos Mg el 18 5 ol,5 il am o Yo /Y + slos b (sl st SN a8 0 sunlice (S0 ,1 sl A 55 caslis V£

sl (S ,6



G55 d yd GAD s g (Sl 50 ST (950 5 IS (e slaglis [ A

39 sl x Lo jlowd il con wsucis dile slacares (lao Bzl ) jailes duoyd Sl duglic F Jgus

oylite slod
09 e Coroaz ag5
YOIYD Yy YOND ARIAK VIO
f+./F) Yo /¥4 ot «/f AVARA = SRYAN Y Ef s,
N,y celu\#
fel0ts/v e MIYEANNA a-/0% \/FF YAIVE VYD VRO VXY Y oyl )5
o6 cels
YyIVOXN /P Oy VY ARIA=RVAR Yo /VE -/EA VYot -/ fA Ay 49
LSD=\A/-Y
7PN INAZA= SRV YA Y EYNY O/YOEN/AY N A4 s,
MN,g el #
AYIYE YIYY AL VDA ay £V/-A ARIATA A VATA VAZXY/PY Volps
o, cels
YEIYEY/AY M/YEYPE fY/Y £Y/40 YY/YOEY/AY \YIVORY/YS Alwsguy 49
LSD=v/s
YIVO £4/Y0 Yy £./f) YIVO £4/AD YIYOx /7Y £ £/ b
M,y celu) F
NN =R 7AY4 AY £V/YA YAIY £Y/4A yat \/fy VA/YO VA Y bl > RETRCTY
ol cels
odulg>
YA \NO Oy £Y/AY fY/IYE Vg eIV 2o/ 8 Vi v/ g 9
LSD=0a/60
FIVO £ /b FIYO £/V0 Yok /¥4 AATERIAA fIYo £-/f4 b
M,y celu) F
£Y/VE VY Ay/yY £V/YA vy £y1/a) fY/0E V00 Ve 24/ Ve 5
ol el
fY/0E <AV YAIY 24720 Yy £1\0 YVIYOx Vg YIVO X3V Y g 5
LSD=¥y/\-
Yi0x-/20 YIYOE /YO YIvoE < /fA fIYot /5y ot < /20 b
M,y el #
YAIYOEN/YY YAIOE VXY £YIVE VYN Yot /vy ARVARA=SRYETA ) oyliows
ol el
ov/iot - /fY 2YIVE < /AO fAIOE /20 YV /) \Y/ot /a8 Qg y95
LSD=v/54
YYIVOE-/8Y AVIY X720 £Y 2V FY $LIV /A \VVIYD /8¢ b
M,y celu) #
YeIvot. /Py q.x\/fY £EIVE VYN 010 N\YE YAVO VA Yol
ol el
YOIVOE-IAD AZIVE VY £0% \/AY O+ 10F /7D YV/VOE -/FA Qg 495
LSD=¥/\-
fAIO £YV/A AJOEN /A AAEY/AD 2EIVOEYNY VaR\NY b
M,y cel\#
OY/Y £Y/YY YAIOEN VS AV /VoxY/f FAOEYIY Y YY/OXV/FO Yol
S, cels T My Cap
OY/YOEY/YY YVioxN\ Ve YE/0EV/AA £EIVOEYN F YY/O VYO Aiwsgay 595
LSD=f/vo
YYIYOE VN aV/vox VST FAE /YA OV/YOE VEF  YYIYOE VW ot
M,y cel\#
YV/vox V/fa SYAR SR VAVA AMIYOE VW 0O/OE <AV YEIVO £+ /AD Y obeds
S, celn
Ye£ YA AY/YOE /YO ALIVOE N /FD 00/6F VA YEIVO £4/FA Qg y95

LSD=y/v.




usLM 6LA\) _
9 e Corez AgS
YOIYO ARIARS YONO ARVARS \OID
YIVot-/n¥ A Y/IYot-/a- Y/OE-/AY YE./vy LsS;")l;'
Mg celo) #
YVIYOEY/XY 7el0E < 10F AYIVOEY/AA AYIVOEY /DY YAID £V/YY Yol
LsS;")l;' celw
YAOES/IYY [adl = dINg MOEYIYY INVAR A VAR YAIYOEY/YY Wlwgm o5
LSD=y/\\ A Cas
Yivox /A Y - /0A YIVO £-/fA £+ ./f) Y £./f) 65;")[3 G‘alﬁl
Mg celoV #
Yoyt y/ay YeIvOxE YIY Ny = AYid4 INVAT = ATAY YOI £V/Y Yol
LsS;")l;' el
YEIVE VY YYIVO VY AIYO EY/A AZIYD VN YVIOE YA Awgm o5
LSD=f/vf

50 09 YL Giailex do s aled ded jo diwgn ;o8 Jlewd b anlie o SO celu Mg celo V8 (L o

wlos Gl Jled 5 Y Gluls G jo aid cdlie glo g S| alise Sles slo e o llae (SOLU
AW o e plo b aS 0l Siailez ao )0 3Vl 4 e (SO0 el Alygd cels V2 j0 0l 5 il a0 Y /Y-
Gl gime AW e SG,U jo @l ol o les Giailex do ) Caxex ol jo b lis (gl S
el V8 (gy55 0590 L ol)S il az 0 YOND oo Jled 4 Siailex aoy o 3YL Y 2,5 Comex (o auid conlin
Aoy o il by cudlas ol Ksls ax,0 YoV e Sles Jlad b (g)ls gime Dol a5 090 3laie SOLU el A /g0
Gold g B Jidilg> vy Cis o ol la,led o Bllae S U 50 58 Camex cpl jo 8L palS Siailss
el VP (658 0,90 Lol T il a0 VeIV e Sloo fless V liows Came 5 dilgz Sz jlend (o yige 0is odaline
S50 b oS (gl az 0 YoV plos log (Sialsx Cuzr Jled e ¥ Ol8 Somez 5o 05 (So)B el A g5
Y ol Camez jo cllys Blhae (SO0 0 Lo ea b (g)lo cre BB a5 0y SOLU el A 9 el VF (5,68
sle plas 1y 5y allez duoyo 1 3YL 05 (SOU el A5 el V8 (5565 0590 b ol )5 6l ax 50 YOND oles (lugs
—dilg> aoy0 YL Y s A ¥V lldS caxes o cllad Bllae (SOU 0 Les e b (5l gine OS] oS Ll
Olwg e b aS 05 (SOU celu A 15 celw VP (665 0590 L ol il az o VeIV e Sleo plugd 4 sl )
4 i Blhe SOLU Y Gl oV s sbacares jo il gl pme OIS s (U 5 awg o5 y0 oles
Slod ¥ ol Camez jo aid sdaline (g)ld pre OS] aliie slabes rn Sles pl jo g 0l Giallex do e ialS

L syl Oglis g cutlo 1) Giaile> ao s o VL (SO0 celu A /98 cel)F (5588 0,90 L o, il a0 Yo/ -



G55 aw )l GAb S g (Sialez 50 SIS 19,0 5 SIS e slaglis [ AY

6)3.; o)jol.,o\)f&;.;l.u 4> ,0 Y’/\"S[Lm) uuywﬁvuu)lw)\) REWIRY 4......45“ )9J B ‘Sal.m) ULMJBJM
(F Jgaz) i svalin ghls cxe OB alnign (55 5 (SOU cel A/, 98 el

Sy 3V L CBI 0g2g oS il 4z 0 VOO Sles Hlugl jo (5598 b jles o (gl g ST Y liws S
OS] a4 ol camlie So,0 Gl Mg el V8 (5595 0,50 L o5 il az 10 YONO gles lugs o Siails>
olwgt @ Blue Vs Comen Jidilex S YL Ll o5 Sile ax 0 YOITD oles leg bl Jae
b ey b g)lo cxe Dolas a5 00 6,0 Celio Mg cels VP (6,95 0,90 L oI5 il a0 YONO oleo
ellas ol )8 ol az s YOIV o Y- /Y .

Sl il o aucdn dile (gla curax (59, 50 Slam) (F3ailga ey (liro Blyzuil ) il dumgliio ¥ Jgaz

399 sl x Lo
esle sle 09 sles Cora “55
YOS A YOO AR VOO
[ FAE] ¥ R = R ¢ YN R ¢ [ fAL[ - F R A YRR ¢ S Y oliws S o G
RVAES
NI R NARYS AN <1000/ <IYOE/+ A AR R DYDY S VIR M 4
ol el
NARYS YRR VAR IERY SYFYE o8 NAN T YRRy RV 2R ¢ Kge
LSD=-/\\
o[+ OAE-/ S RYN: 2YERIN of-$0E-]N o[+ 00/ o[+ OAE-/- o Vol s
- 10VOF-/- ¥ < JOFYEe/ - |OFOE-]- & IYOAE--Y NAARE VRN M, cel)
ol el
“IYYYEe/e ¥ SIYYAL-/-Y NAAE RN WAV = VR8¢ AR Age
LSD=-/-fo
e ¥Eele e IR VR ¢ R 7 YRR R A= YRR 4 [ fALle Y S Y olal >
X0t/ AR IR < [$AOE-/ - < IYOYE./- -9 SNAYAE/N Mg celo\
ol el
AT YR O/ NAAE YR JYEE/oY ST/ NN Ao 9
LSD=-/- %o
Y = YR Y o[+ fAL.- ¥ R (= VR ¢ o[ OYE.o oY o[+ $AE.]o oY o Ve s
ARV YRRV < [fOte/ -V < JOVE/+ N NANAE YRR I AYE[ oY AL celi)®
ol el
NARNAE YRR AR (= YRR JOVE]e A NAR = 2YR ofoVE]eo$ Alwga 9
LSD=-/-\A
o[- Yo%/ ¥ [ FYE ) o[- fOE.[- oY RN SRR RN YR S Y olicons
AR A= 2TERI S[FAYE[- <A NARLE YRRV AT YR 4 ELY: DRy 2 M, ccli)
Sl el
A ZE DIERE AR TRRN NARETRR S NAVN =2V ¢ RLVY: YRR 2 Ao g
LSD=./-\#
AL R [OYAE:]- -5 -/yaot./- -9 NALYS YRR AT YRR 4 S Yol T O s

o[- fYot./. ¥ <JobE-/- - HARY = LYRRVN SARAE YRR NOE[e Y M ygi sl #



S b el
A 2% LYERIN SJOYAE-/e D DARYS: YRR SYYESe o F CNOYE .Y Ly ;98
LSD=-/-yv
JEPYE N RA QY= SYRRAY <JONSE e f SIYNELSN AR NA: YRR b Yol
AL ER AR A= SRR QiNeREYd QAR = LY ERIN NEYE Y A g cel) #
Sl el
“[FAL [\ Y /F\Ot/ Y - 0F0t/+ ) Y SNFfE)eep FESR:
LSD=./-vA
DAZS &= SYERAY -/0sv+0.008 AR A= YRRV SIYYAE-/e oA RUATNA: SYRRY S o, Yokeds
QI RN YRR -/6A£0.007 AR A= SYRRR QAR LY RN QA= SYERIN A g cel) #
St celw
SJoE-]N -106£0%+0.005 SJEYYEL/ N0 QAN YRR NAYES/e Y Lwgar 98
LSD=./-v
e fefee RS 7% PRY IS ¢ ofefkefeeY R A I { S ¥ ol Sl o cain
SPFVALe/e Y IOVE). NI = RN NAVYN: PN ST/ Mg el
St celu
AT YR VT YERL! SJOVAE- /- oA ALY PRI AYE A FEOVNEN]
LSD=-1A
RS 7 TR RS 7 SVPES YN 7= YRS SR P8 A Y S SR B8 0 v 29 P | S ¥ oyl )
SIYYESN AR L= SRR RAGVS YRR RIAR YA YRR ARNAE YRR A g sl &
Syl el
SIVYA[- 5 “[FAE [+ A SOYYE/ ) OV o ATY =R FESIN!
LSD=-/va

Vol Somex (Giailsm S (0 VL Jpam 4 samie dlwgn )5 0 OS5 (Sl 4z VT (ples (luys

a0 YONO ol slug ;0 ) 2,5 Corex Siailer Co s o iVL Ll b les plo b gyl gime BB a5 0l
arpd VelVe lod plug V b Comaz 50 0l ossline DS (6,80 gl 5 alug 99 Gm bl 05 o5 ol
ancde dle 4 and e Vb G alr Core Coz jled (o ceslie ()6 Cele Ay cel VP L oIS il
Olwg o ¥ ohad Caxez jo g Sslite j58 5 Lo la)led 4 @ wbcde dle ladoranr 1STy eaules
S5 0390 Hlowd (p iy cwlie g wid cdwline (g b pae BN SO )L g atwgn o5 0 o5 le 4z 0 YUY sl
9 0,3 il az 2 YONO ples lug jo Sialex Ceyu (YL Y ) Comex (0 090 (S0 cels My celi)#
Ologs 50 bl (SO0 g atwsn e b )b sme B 4T wal Cuvs a4 (U Cele Mg el V8 (5,55 050
Iy $iaile> cepw 0 YL Y LedS Comox (SO0 el Mg celu V8 (6595 0590 b ol,S il az o VoIV Sles
wgay H95 4O ol)fks‘;.;tu a0 YONO gles oylug Yols Came 4 04 )lau_;.u s ple b O—‘ ) VES IPRCANA RS
Olwsi g Sob el Mg el 18y Sleo lugs e b ()10 e BT a5 ols lis |y Sialem Cae s 0 YL

ax @ Ve Ve olos lug .Clla augn jo8 5 (So,U celo A5 celi) P (5590 0,50 ;0 ol ilw az o VeIV Sles



G5 dw )l GAD S g (Sl 50 SIS (950 5 IS (e slaglis [ AF

Olog red b 5yl me WS Lol al Yliw ) Comozr Gialonr Sy (VL @ p2ie dlugny 95 50 15 le
Jouz) Cubla g 9 50 oI5 cle a0 YOND oles lug 9 (6,0 el Mg cel V8 (6,95 0,90 ,0 oles
iz ple by Solss (] 09 Sglite 4555 ;8 50 Galides 6l Cumaz (o 5 b 55 (o 599 9 Lo 4 La iy 2aSTy (Y
o5 90 sla,ds (Shimono & Kudo, 2003; Delanoy et al., 2006; Pezzani & Montan™, 2006) sl sols i)l58 55
-l 4 0 YY-V4) ool oles Slley ¢ gials> 1, (Artemisia wudanic, A.halodendron) aie,s sldais dews
b wllug (Asieversiana 4 A.scoparia ) ae,s alle G aisS 90 Lol Wogd wlas o5 4y 5 widls 5 1, (B8
slod ol po jmile jo 8l (LIl 5 jea> 0 Wil Siailsz 5 wols ez 1) (A Hle a0 YE-YY) VL
-YO S.glauca) o,; plg,ps 4555 gl ol,5 cole ax 0 V0-Y0 (Setaria viridis) juw 2lg, po lp Gials> Collas
Manthey & ) ceul oals (5,55 o5 cole a0 YO-F- S.verticillata) Sz 4355 gl 5 o5 sl a0 V-
o9y b s slaciras Siailex STy jo (glaisS yg,0 gl (Norris & Schoner, 1980 4 Nalawaja, 1987
@ les @ s (LS Siale> 2aSTy (Brainard et al., 2007) col ouls (5,155 3.5 Lo 4 (Amaranthus powellii)
.(Copeland & McDonald 2001) o,ls Sy ;3 (yw g CoiaS ¢ g, ailaie o LS o)l 5 baisS alox 3l gounin Jolge

el Sglaie wy Can Gale e lacres g LA o o8 g Lo 4 slo,dy 1aSTy aS oy las iolesl s

Sl Gos 41 30 b Juaw SS9 1pgu Lo
ool o gime sl Jliie Sl g CldlS Goas g Cumex oole Ol Sl ams oo lis wib)ly 4555 Jgaz a5 jghiles
o) Sialsz slp lalpd (n e Somex ¥ 5o 0 Sl ond plonl Cumex (59, (20002 V gz 50 (A Jeuz) Sl
Ll (Ve Jguzr) 28l 2l LT (ad 5o (liee 2l Gae b3l b g 390 S mhaws 53 (505,13 (00 e gllae
e o0 odle> A cale a3 1) 2,5 Camex )0 A5 (gruias 0g Dglate S Bes (38l 4 laiiaas STy
sl A es ;0 &3S (res 1) 8 Camez o a0 b plis e RelS s (Bl Ve Bes I 0l
598 ol VY Bee )3 o o Sda G5 IVl Conex 50 i (5lasd HAD Sew doyd Wik alS sall
A oS e o0 Yo e £ Ges jo Jlplancds wle 468 51V 0 Carex 10 1 Cllls 3525 Siailex sy YYIVO
Shoab etal., ) s,ls Lo o> Jaxe balyd 4y Siaile> glp LS 465 ;0 (Ve Jouz) cily ials ao,0 8¢ 5l jieS

(2012



ClS Gos il o wucds dle cares azmalS (ob juw w0 y0 (Wil g 4 o (A Jgu

FUDMIRVESRCH PV | I0) sl a0 Oy golie
R
YYSYNQ ** Y Core>
VYPPYINY R 5 sl gac
DFQ/PF ** YA S Ga X Cerar
£1-4 A¥ s
fIAY _ Ol gy

o0 ) Jlesal mhas jo o pre gl **

] 00 0310 (g 9 Carosr gl AF AxaLS youd Juw duo 30 Wl po (uSileo A Jgu

Sopraz bl az ) e 223 Sl o (il
R
YEVY/FA ** I Vs
FeaFIA- ** I Y olns
VEVY/EY I Y ol
FAFV/E. ** 4 Y ol

o) oozl maw (ol e glas #*

Sdlez p lilS Ges g ddwl (5,50 (Karimmojeny et al., 2014) cusb ;o8 Jolds oo Jolo cposs

oSS ()90 50,8 s 508 s s b g 45 Sl oald asciee (Shoab et al., 2012) wiiie Jgo azals jsels 5 44
Y g weils slaydy ;o Slst (eSS Gl pe,Sed (ul &S was e RIBL) 90 508 49 cuiS D pg Sed
hié 0pd JJo 4 g axalS SO adei o leaiss Slel Judo 4y wiled po it &y ald jew jo ialS Ll o
sbedls 51 sb COz jeax JJo 4 Wiy oo S Glas! 5l a8 ol 5w (Benvenuti et al., 2001) ol 4 oS
Gos Ll b al jew uels (Benvenuti and Macchia, 1995) cowl ouls (5,155 liime plo lawg « SO5e)em
Conyza ) cwl «ale (Reddy & Singh, 1992) Bidens pilosa) o sile Ko jredale 4555 sz o0 culs
this s 32 sleaale gla,dy Hod jew duo )0 a5 oal (3,155 .ol oul cuwlie (Nandula et al., 2006) (canadensis
Mennan & ) sg e LAY B /FE 5l cllS Ges 4y anwy (Brassica kaber L.) oi>g Jo,> 5 (Gallium aparine L.)
Slss e 8l 1alS TYA Gl 4 ol e e le Yo U e l38I L Al 5 o 5, e jo .(Ngouajio 2006
Harrison et al., ) sls Kty 25ls 41,8 o1 j0 ba,d a5 hae 4 o] J3ails> o\le; 9 (Ambrosia trifida L.) L ;s el ;3

(2007



G55 aw ) G S g (Sialez 50 SIS 19,0 5 SIS e slaglis [ AR

Kaad Gile SCaro AZALS (e BHE) (o o 4038 (eSilso 1 SIS Gos 1 e Jgu

Yol Yolxs Vol Yer
YAIY O£+ A AVEN/OA AVIVOE- (80 AVIOE A
$eIYORY/ -V \RUZS ey ANIBEN/AF ABIOE /50 \
OY/VOEVYA VYIOENTY INAPSATAR VYot /fA ¥
TYIOEN- ¥ SAIYOEY/Y - INZAZS TR SVIY O+ IAD 4
Vot /50 OVVOEN/TF YY/o%- V) AN A
$IYOL-[FA YOOV VO Vi) f YV/at- v Ve
AR YYIVOEN/FE =AY NPEAR Y
YIAS oy YA Yo7 LSD

Gle 5 oaplys aicdn Gl slowist 10 Llyd HiaSd gly cslio gloylas &5 ol Lis koo ol @l

Slnl sncds e @S 5o wag 4k Ve e 4 Ll S pedlse sl 5 sb e (aolos o 4 g Snae
ol ol doy Y paliy Sl b gyl S Dglas 4T wl saslice b ye pole s Jled o Jiailex cp 3YL
Slcarex ;0 ad osalin jo g Lo 4 llurexr Sialsr Sepm 5wy STy )0 Sl (9)0 5 ST G sl
SOU )3 (Siailezr (S g SB35z (Jiallsz wo )0 ;3 6l s Sl (6,9 slasle e sunleS wncde ile
T Sncdn e glaciaex 0g Jjailer Cax Lo nye (So,U el Mg el V8l 5 0l svmlie 3llas
G Slpl sucas dle gbdaraz 09 Vb 5o Glhe ()6 0 Ll Siailex 5 aislas lis js Jless 4 (g o sme STy
S5 Olwgs g dwgn o Om Lol od osaline lhae (SO 50 (Giailsm (n S g wisls Glis (e ATy 98 jles
3 ebogley Ll cdly mals ol s doyo ClilS Ges Gl L e Coxan don [0 il 3529 (5o Sre Dgls
o Ol 53 45 (o) (b Frw Bae JiSTa ls 9525 IComer b e o0 B ae il 4 (ST
5 VOlns slocarer a0 50 o0 o gl Vo Gos Yl 5V 0l lacanez ;o (Gl do )0 S 5l it 0l
55 55 Sl PPl Grree 51 S (Gialez Nl e e LY Bes 5l ,s B0 5 TYIVO G5 a0 Ve S
aely 4 5l giale> gl oLS a5sS e (KamkKar et al., 2008) oS’ oo J,oS 1) Camez obigy il 5 canl LS
Wl oo jeaie glaaiss od e g Sialex o @4 o o (LU et al, 2006) ol e byl 5l sl
5,90 Ll 5,5 (Chauhan et al., 2006) sl pal,d ooyl jo jymcile o poe slo Kl drwg glp aol> Sledb
ele a4z Sl 5l edlbl.cul 03Y 50 gladle Cy e ;0 Cudbse Caz o] p se s Il g Siailsx gl yd 5l

;Lo (Baskin & Baskin, 1998) ssi j,acale 5yige S 4 jonie Wilgh oo 0iS oo S8 1y 50 cale 0 Siale> ol



Slohd el g b Blas o b (o )lhe 50 baisS (pl a5 wao o0 plid Slpl 5 ealss side ale laaisS ()8
cale aigs 1Y 8 Cumez all JFae baisS pl Cupon 10 Wlg co el Gos all plpls cuils walys (6 iy
el Wl woed (ial38l aS oy ses plaiay cplpls 08w a1 YV (6 ke 0le VY Gee 5l cailys o dncan
Al axsls ol JuS 0 s 5ee

&lw

Alam, A., Juraimi, A.S., Rafii M.Y., Abdul Hamid A. and Aslani. F. (2014) Screening of purslane (Portulaca
oleracea L.) accessions for high salt tolerance. Scientific World Journal 1-12.

Alsaadawi, 1.S., Rice E.L. and Karns, T.K.B. (1983) Allelopathic effects of Polygonum aviculare L. Il1. Isolation,
characterization, and biological activities of phytotoxins other than phenols. Journal of Chemical Ecology 9:
761-774.

An, M., Pratley J.E. and Haig, T. (1997) Phytotoxicity of Vulpia Residues: I. Investigation of Aqueous Extracts.
Journal of Chemical Ecology 23: 1979-1994.

Anderson, T. and Darling, D. (1952). Asymptotic theory of certain “goodness of fit” criteria based on stochastic

processes. The Annals of Mathematical Statistics 23: 193-212.

Baskin, C.C. and Baskin, J.M. (1998) Seeds: ecology, biogeography, and evolution of dormancy and germination.
Academic Press, London.

Baskin J.M. and Baskin, C.C. (2004) A classification system for seed dormancy. Seed Science Research 14: 1-16.

Baskin, C.C., P. Milberg., L. Andersson and J.M. Baskin. (2004) Germination ecology of the annual weeds Capsella
bursa-pastoris and Descurainia Sophia originating from high northern latitudes. Weed Research 44: 60-68.

Benvenuti, S. and Macchia, M. (1995) Hypoxia effect on buried weed seed germination. Weed Research 35: 343-
351.

Benvenuti, S., Macchia M. and Miele, S. (2001) Quantitative analysis of emergence of seedlings from buried weed
seeds with increasing soil depth. Weed Science 49: 528-535.

Bostro'm U., Milberg P. and Fogelfors, H. (2003) Yield loss in spring-sown cereals related to the weed flora in the
spring. Weed Science 51:418-424.

Brainard, D.C., DiTommaso A. and Mohler, C.L. (2007) Intraspecific variation in seed characteristics of Powell
Amaranth (Amaranthus powellii ) from habitats with contrasting crop rotation histories. Weed Science 55: 218—
226.



G55 d s GAD s g (Sl 50 SIS (950 5 IS (e slaglis [ AN

Bulcke, R., Willemijns, P., Stryckers, J. and Himme, M. (1987) Weed competition in maize. Mededelingen van de
Faculteit Landbouwwetenschappen, Rijksuniversiteit Gent 52: 1185-1194.

Catullo, J.C., Sosa, C.A., Rodriguez, M.L. and Colombo, I. (1983) Weed incidence in wheat in relation to
fertilization. Malezas, 11: 179-203. [in Spanish, English abstract].

Chauhan, B. S., Gill, G. and Preston, C. (2006) Influence of environmental factors on seed germination and seedling
emergence of rigid ryegrass (Lolium rigidum). Weed Science 54: 1004-1012.

Chung, .M., Kim, K.J., Kim, K.H. and Ahn, J.K. (1994) Allelopathic effect of some weed species extracts and

residues on alfalfa. Korean Journal of Crop Science 39: 285-294.

Copeland, L.O. and McDonald, M. (2001) Principles of seed science and Technology. Kluwer Academic Publisher,
Norwell, MA, USA.

Delanoy, M., Van Damme, P., Scheldeman, X. and Beltran, J. (2006) Germination of Passiflora mollissima (Kunth)
L. H. Bailey, Passiflora tricuspis Mast. and Passiflora nov. sp. seeds. Scientific Horticulture 110:198—203.

De Cauwer, B., Devos, R., Claerhout, S., Bulcke, R. and Reheul, D. (2014) Seed dormancy, germination, emergence

and seed longevity in Galinsoga parviflora and G. quadriradiata. Weed Research 54: 38-47.

du Croix, M., Sissons, J., Van Acker, R.C., Derksen, D.A. and Thomas, A.G. (2000) Depth of seedling recruitment

of five weed species measured in situ in conventional- and zero-tillage fields. Weed Science 48: 327-332.

Friesen, G. and Shebeski, L.H. (1960) Economic losses caused by weed competition in Manitoba grain fields. I.
Weed species, their relative abundance and their effect on crop yields. Canadian Journal of Plant Science
40:457-467.

Gruenhagen, R.D. and J. D. Nalewaja. (1969) Competition between flax and wild buckwheat. Weed Science
17:380-384.

Harrison, S.K., Regnier, E.E., Schmoll, J.T. and Harrison, J.M. (2007) Seed size and burial effects on giant ragweed

(Ambrosia trifida) emergence and seed demise. Weed Science 55: 16-22.

Heywood, V.H., R.K. Brummitt., A. Culham and O. Seberg. (2007) Flowering plant families of the world, Royal
Botanic Gardens, Kew, UK, 424 pp.

Hilhorst, H.W.M. (1995) A critical update on seed dormancy. I. Primary dormancy. Seed Science Research. 5: 61-
73.

Hume, L., J. Martinez and K. Best. (1983) The biology of Canadian weeds. 60. Polygonum convolvulus L. Canadian
Journal of Plant Science 63:959-971.



ISTA (International Seed Testing Association). (1999) International rules for seed testing, Seed Science and
Technology.

Jones, R., Alemeged, Y., Medd, R. and Vere, D. (2000) The distribution, density and economic impact of weeds in
Australian annual winter cropping systems. CRC for Weed Management Systems Technical Series No. 4,

University of Adelaide, Australia. 58 pp.

Karimmojeny, H., Rezvani, M., Zaefarian, F. and Nikneshan, P. (2014) Environmental and maternal factors
affecting on oriental mustard (Sisymbrium orientale L.) and musk weed (Myagrum perfoliatum L.) seed

germination. Brazilian Journal of Botany 37: 121-127.

Kearney, T.H., Peebles, R.H., Howell, J.T. and McClintock, E. (1960) Arizona flora. 2nd ed. Berkeley, CA:
University of California Press. 1085 p.

Kim, K.U., Y. G. Park and S. H. Kwack. (1995) Development of useful secondary product through plant cell
culture. Korean Journal of Weed Science 15: 154-159.

Kropff, M.J., Lotz, L.A.P., Weaver, S.E., Jbos, H., Wallinga, J. and Migo, T. (1995) A two parameter model for
prediction of crop loss by weed competition from early observations of relative leaf area of the weeds. Annales
applied Biology 126: 329-346.

Lipecki, J. (2005) Weeds predominating in orchards throughout the world — a review paper. XXth Mtg. of the
Herbological Team, Committee of Hort. Sci., Polish Academy of Sciences, Warszawa — Olsztyn, pp. 36-41 (in
Polish with English Astract).

Lopez, J.A. and Mattiacci, M.R. (1983) Damage caused by prostrate knotweed (Polygonum aviculare L.) during the

establishment of a sown pasture. Malezas. 11: 246-251.

Kamkar, B., Ahmadi, M., Soltani, A. and Zeinali, E. (2008) Evaluating non-linear regression models to describe

response of wheat emergence rate to temperature. Seed Science Technology 2: 53-57.

Lu, P., Sang, W. and Ma, K. (2006) Effects of environmental factors on germination and emergence of crofton weed
(Eupatorium adenophorum). Weed Science 54: 452-457.

Magee, D.W. and Ahles, H.E. (2007) Flora of the Northeast: A manual of the vascular flora of New England and
adjacent New York. 2nd ed. Amherst, MA: University of Massachusetts Press. 1214 p.

Maguire, J.D. (1962). Speed of germination-aid in selection and evaluation for seedling emergence and vigor. Crop
Science. 2:176-177.

Manthey, D.R. and Nalawaja, J.D. (1987). Germination of two foxtail (Setaria) species. Weed Technology. 1: 302—
304.



G55 d )l D S g (Sl 50 ST (950 5 IS (e slagles [ Qe

Martins, B.A.B. and Christoffoleti, P.J. 2014. Buttonweed emergence as affected by seed burial depth and straw on
the soil surface. Scientia Agricola 72: 489-494.

Meerts, P. (1995) Phenotypic plasticity in the annual weed Polygonum aviculare. Botanica Acta 108: 414-424.

Mennan, H. and Ngouajio, M. 2006. Seasonal cycles in germination and seedling emergence of summer & winter
population of catch weed bed straw (Gallium aparine) and wild mustard (Brassicae kaber). Weed Science 54:
114-120.

Mertens, S.K., Bosch, F.V.D and Heesterbeek, J.A.P. (2002) Weed populations and crop rotations: Exploring
dynamics of a structured periodic system. Ecological Applications 12: 1125-1141.

Minbashi Moeini, M., Esfandiari, H., Pour Azar, R., Baghestani, M.A., Zand, E., Veisi. M., Sabeti, P., Jamali, M.R.,
Hatami, S., Haghighi, A., Makenali, A., Mousavi, S.K., Nazer Kakhki, S.H., Narimani, V., Nour Alizadeh, M.,
Valiyollah Pour, R. and Nouroozzadeh, S. (2015) Evaluation of weed management in wheat fields of different

area of Iran. Iranian Journal of Weed Science. 11:13-26.

Mozaffarian, V. (2012) A revision of Polygonum L. sensu lato, (Polygonaceae) in Iran. Iranian Journal of Botany
18: 159-174.

Nandula, V.K., Eubank, T.W., Poston, D.H., Koger, C.H. and Reddy, K.N. (2006) Factors affecting germination of
horseweed. Weed Science 54: 898-902

Norris, R.F. and Schoner, C.A. (1980) Yellow foxtail (Setaria lutescens) biotype studies: dormancy and
germination. Weed Science 28: 159-163.

Paolini, R., Del Puglia, S., Principi, M., Barcellona, O. and Riccardi, E. (1998) Competition between safflower and

weeds as influenced by crop genotype and sowing time. Weed Research 38: 247-255.

Pezzani, F. and Montan™a, C. (2006). Inter- and intraspecific variation in the germination response to light quality
and scarification in grasses growing in two-phase mosaics of the Chihuahuan desert. Annales of Botany
97:1063-1071.

Reddy, K.N. and Singh, M. (1992) Germination and emergence of hairy beggarticks (Bidens pilosa). Weed Science
40: 195-199.

Royer, F. and Dickinson, R. (1999) Weeds of the northern U.S. and Canada: a guide for identification. Edmonton,
AB: The University of Alberta Press; Renton, WA: Lone Pine Publishing. 434 p.

Shimono, Y. and Kudo, G. (2003) Intraspecific variations in seedling emergence and survival of Potentilla

matsumurae (Rosaceae) between alpine fellfield and snowbed habitats. Annales of Botany 91:21-29.

Shoab, M., Tanveer, A., Khalig, A. and Haider, A.H. (2012) Effect of seed size and ecological factors on
germination of Emex spinosa. World Applied Science Journal 17: 964-969.



Stevenson, F.C. and Wright, A.T. (1996) Seeding rate and row spacing affect flax yields and weed interference.
Canadian Journal of Plant Science 76: 537-544.

Sultan, S.E. and Bazzaz, F.A. (1993a) Phenotypic plasticity in Polygonum persicaria. 1. Diversity and uniformity in
geno- typic norms of reaction to light. Evolution 47:1009-1031.

Sultan, S.E. and Bazzaz, F.A. (1993b) Phenotypic plasticity in Polygonum persicaria. 1. Norms of reaction to soil

mois- ture, ecological breadth, and the maintenance of genetic diversity. Evolution 47:1032-1049.

Sultan, S.E. and Bazzaz, F.A. (1993c) Phenotypic plasticity in Polygonum persicaria. Ill. The evolution of

ecological breadth for nutrient environment. Evolution 47:1050-1071.

Tardif, M.C. and Francois, J. (2005) The biology of Canadian weeds. 131. Polygonum aviculare L. Canadian
Journal of Plant Science 85: 481-506.

Timson, J. (1966) The germination of Polygonum convolvulus L. New Phytologist. 65: 423-428.

Wang, B.S.P. and P. Berjak. 2000. Beneficial effects of moist chilling on the seeds of black spruce (Picea mariana
(Mill.) B. S. P.). Annals of Botany 86: 29- 36.

Wartidiningsih, N., Geneve, R.L. and Kester, S.T. (1994) Osmotic priming or chilling stratification improves seed

germination of purple coneflower. Horticultural Science 29: 1445-1448.

Wright, D. and Baloch, M.K. (1999) Effects of seven common arable weeds on the yield of normal and semi-

leafless pea varieties. Tests Agrochemical Culture 20: 54-55.



92/ Journal of Applied Biology, Volume 34, Issue 1, Autumn 2021

Interspecific and intraspecific variations in seed germination and emergence of three

Polygonum species
M. Diyanat®*

Received:2019.11.11
Accepted:2020.10.11

Abstract

Polygonum is one of the most widespread weeds in the world. To determine the best dormancy-
breaking treatment, five dormancy-breaking treatments consisted of 10 and 20 min soaking in sulfuric acid, 0.2%
nitrate potassium, wet chilling and 200 ppm gibberellic acid were studied. At second experiment germination
percentage was evaluated under different alternating temperature and light regimes. seeds of ten populations
were exposed to three levels of light (24 h darkness, 16 h light/8 h darkness and continuous light) and five
alternating day/night temperature regimes 15/5°C, 20/10°C, 25/15°C , 30/20°and 35/25 °C for 21 days. For third
experiment, seven depths ( 0, 2, 4, 6, 8, 10 and 12 cm) were investigated. Results showed that best treatment for
dormancy breaking was wet chilling for Prostrate knotweed and Lady’s thumb and sulfuric acid 20 min for Wild
buckwheat. Germination of Polygonum species seeds occurred over a wide range of alternating temperatures but
there were inter- and intraspecific differences in optimal temperature. Wild buckwheat was not dependent to
light for germination. Seedling emergence decreased exponentially with increasing burial depth with highest
emergence for unburied seeds. The influence of burial depth was extremely dependent on population. High
seedling emergence of Prostrate knotweed and Lady’s thumb on the soil surface could be suggesting light
requirements. Therefore, spreading of these species would be higher in fields with no-tillage or minimum-tillage
practices. Increasing of tillage depth could be an effective weed management strategy to reduce seedling

emergence of Prostrate knotweed and Lady’s thumb.

Keywords: Alternating temperature, Dormancy breaking, Nitrate potassium, Seed, Weeds
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Abstract

Kardeh River is one of the most important permanent rivers of Khorasan Razavi
province Which supplies a large part of Mashhad's drinking and agricultural water. Multivariate
analysis was used to find out the quality of Kardeh River in this study and to understand the
impact of macroinvertebrates community structure drivers on ecosystem management. For this
purpose, macroinvertebrates sampling was performed from four study stations during four
seasons in 2018-2019, physical and chemical parameters also were measured. In this study, Of
the Ephemeroptera, the total number of Caenidae and Baetidae families had the highest
abundance (66 / 60 %). The results showed that the Index of Biotic Integrity varied from 3 to
1.1 and based on this biodiversity indicator, Kardeh River water quality was classified into three
relatively good, poor and very poor-quality classes. The Stream Invertebrate Grade Number
Average Level index was classified into two categories: moderate pollution and severe
pollution. Canonical Corrspondence Analysis also showed that nitrate, biochemical oxygen
demand and chemical oxygen demand had the most effect on the distribution of
macroinvertebrates at the study stations. In general, the Kardeh River water quality was poorly
evaluated and among the study stations the station conditions were relatively better than the
other stations. Therefore, among the available indices, multimetric indices are more reliable.

However, these index should be calibrated according to the conditions of Iranian rivers.
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Abstract

In order to assess zebrafish swimming behaviour and colour preferences, 16 adult
zebrafish were used individually using a T-maze model. Behavioural indices such as
habituation time in the start box, approaching time to the decision area, the number of crossings
and the time spent in each combination of coloured arms (green-red and blue-yellow) were
calculated. Habituation time in the start box and approaching time to the decision area were 300
and 120 s, respectively. The results indicated that zebrafish have more crossings to the red arm
and preferred red colour rather than green colour. (P<0.05). But, there was no significant
difference for the number of crossings in the blue- yellow combination (P>0.05). Also, the time
spent in each combination of coloured arms was not significant (P>0.05). Based on the current
results, zebrafish have the ability to discriminate between colours and the T-maze is a valid tool

for assessing colour preferences in zebrafish.
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Abstract

Probiotics are living microorganisms that have an important role in prevention and
treatment of diseases. The aim of this study was isolate yeast with probiotic properties due to
the importance of probiotic yeasts. Sampling was performed from different parts of human skin.
Growth ability of isolated yeast at concentrations of 0.3, 0.5 and 1% oxgall, 2, 4 and 6% NacCl,
pHs of 2, 4, 5.8, 9 and 11 and temperature 37, 40 and 42°C were investigated. The activity of
amylase, protease, pectinase, cellulase, lipase, urease, catalase, citratase and hemolysin was
investigated. The yeast was able to grow in 0.3% oxgall, concentrations of 2, 4 and 6% NaCl,
pHs of 2, 4, 5.8, 9 and 11 and also at a temperature of 37°C. The isolated yeast has the primary

properties of probiotics and can be used in future studies.
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Abstract

Mesoporous iron oxide nanoparticles (MIONPs) have various applications in the
medical and pharmaceutical industries. Therefore, investigating their effects on cancer cells
could be of great essence. Accordingly, the aim of this study was to synthesize MIONPs and to
compare their effect between lymphocytes and chronic myeloid leukemia cells
(K562). MIONPs were made by the hydrothermal method. The effects of different
concentrations of MIONPs on lymphocytes and K562 cells were then investigated
using MTT and flow cytometry (FCM) approaches. X-ray diffraction, transmission electron
microscope, and dynamic light scattering (DLS) analysis verified the synthesis of MIONPs.
The results showed that the nanoparticles were spherical in shape with an average diameter of
about 100 nanometres. The results of the MTT test showed that the MIONPs reduced the life
of the cells in a dose-dependent manner, although this toxicity was higher for the K562 cells
compared to the lymphocytes. After the determination of 1Cso concentration for MIONPSs, flow
cytometry was performed to investigate the programmed cell death (apoptosis) on K562 and
lymphocytes cells. The rate of programmed death and necrosis in K562 cells treated with
MIONPs was much higher than in lymphocytes. As a result, it can be concluded that porous

iron oxide nanoparticles can be used as a possible anti-cancer agents.

Keywords: Chronic myelogenous leukemia cells (K562), lymphocyte cells, flow cytometry, programmed cell

death, Mesoporous iron oxide nanoparticles
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Abstract

The aim of this study was to evaluate the ability of treated Azolla filiculoides to uranium
biosorption as a new biosorbent. In this study, uranium biosorption experiments were
performed by untreated biomass and [Fe(CN)g]*-treated biomass and H,O2/MgCl.-treated
biomass. Studies showed that the maximum uranium uptake capacity by various treated
sorbents is pH 5. Freundlich isotherm was examined to evaluate the experimental data. The
results showed that the treated sorbent with H.O2/MgCl> is more efficient than other sorbents
and its uranium adsorption is relatively rapid, reaching to the maximum in 60 minutes.
Maximum uranium adsorption was obtained using the large adsorbent particles (2-4 mm). The
maximum adsorption capacity of uranium ions by H.O./MgCl»-treated sorbent under optimal
conditions is about 42.2 mg /g dry biomass. The results showed that pretreatment can be a good

way to increase the adsorption capacity of biosorbents.
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