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In order to investigate the effect of gibberellic, ascorbic, salicylic acid
pretreatments on the germination of Lolium prenne L., Lolium rigidum
Gaudin species. An experiment was designed in the laboratory of the
Caspian Forest Seed Center. This research was conducted with the
treatment of gibberellic acid with concentrations of 125, 250 parts per
million for 24 hours and ascorbic acid with concentrations of 100, 200, 300
mg/liter and salicylic acid with concentrations of 200, 300, 400 mg/liter for
a period of 24 hours. The time was 12 hours in the form of a completely
random design with 3 repetitions. In addition, distilled water was
considered as control treatment. In this experiment, traits such as
germination percentage, germination speed, germination value and seed
germination index were evaluated. The results of analysis of variance and
mean comparison showed that there is a significant difference between the
treatments in terms of germination percentage, germination speed,
germination value and germination index at the level of 1% and priming
increases the germination percentage and germination speed. , germination
value and germination index. As a result, gibberellic, ascorbic, and
salicylic acid treatments as suitable pretreatments significantly increased
the seeds of Lolium rigidum Gaudin species. and Lolium prenne L. are in
the germination stage, and ascorbic acid treatment at a concentration of 300
mg/liter caused better germination compared to other treatments.
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Sunn hemp (Crotalaria juncea) is an allelopathic cover crop used for the
physical control of weeds. In order to investigate the effect of Sunn hemp
formulated extract with chitosan nanoparticles on the germination of some
weeds, an experiment was carried out in 2021 at the Faculty of Agriculture
and Natural Resources of Mohaghegh Ardabili University with three
replications. The experimental treatments included weed species wild
mustard (Sinapis arvensis L.) and pigweed (Amaranthus retroflexus) and
extract concentration as zero (distilled water), 150 and 200 g/L. The results
showed that Sunn hemp formulated extract with chitosan nanoparticles
affected the germination percentage and related components in weed seeds.
Also, the results indicated that with the increase in concentration (150 and
200 g/L respectively) the germination percentage of wild mustard seeds (20
and 44%, respectively) and pigweed seeds (6 and 12%, respectively)
decreased compared to zero concentration. The results demonstrated that the
wild mustard weed seed was more affected compared to the pigweed.
Pearson's analysis showed a negative and significant effect of germination
on time up to 25, 50 and 75%, mean germination time, and germination
index. It also showed the positive and significant effect of germination on
the coefficient of the velocity of germination, peak value, and germination
value. The results emphasize the effect of Sunn hemp extract formulated
with chitosan at a concentration of 200 g/L on the reduction of germination
and its related components in wild mustard seeds.
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The use of seed priming methods has been introduced today as one of the
factors to increase the germination and establishment of seedlings and plant
under adverse environmental conditions, especially salinity. Therefore, in
this study, the effect of seed priming with gibberellic on germination and
consumption of triticale seed storage materials under salt stress conditions
was investigated. The experimental treatments in this study were 5 levels of
salinity stress (zero, 40, 80, 120 and 160 mM) and 4 levels of seed priming
(zero, 25 and 50 ppm gibberellic acid and control seed without prime) with
3 replications. The results showed that the highest percentage of germination
(95.33%), germination index (41.65 seeds per day), seedling length (19.27

cm) and the percentage of normal seedling (95.33%) was related to seed
priming with gibberellic acid 50 ppm. Also, the highest seed vigor index
(1836) was related to seed pretreatment with 50 ppm gibberellic acid. In all
the applied salinity levels, the highest weight of mobilized seed reserve was
obtained from seed priming with 50 ppm gibberellic acid. The highest seed
reserve utilization efficiency from control seeds at 160 mM potential and the
highest seedling dry weight and seed reserve depletion percentage in non-
stressed conditions were obtained from seed priming with 25 and 50 ppm
gibberellic acid. Seed germination improves triticale germination
components under salinity stress conditions and increases the plant's
tolerance to salinity against salinity stress in the germination stage.
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In order to investigate the germination of Rye weed (Secale cereale L.) under
the influence of Russian knapweed (Acroptilon repens L.) aqueous and
formulated extracts with chitosan, an experiment was conducted as a
factorial based on a completely randomized design with three replications in
the Agricultural and Natural Resources Faculty laboratory of the University
of Mohaghegh Ardabili in 2017. Experimental treatments included the type
of extract (Russian knapweed aqueous extract and its formulated extract with
chitosan) and seven concentrations of zero (Control), 0.625, 1.25, 2.5, 5, 10,
and 20%. The results indicated that rye germination and its related
components were significant at the (P<1%). The formulated Russian
knapweed extract at a concentration of 0.625 caused a 15.17% increase in
plumule length compared to the control treatment, and the concentrations of
5 and 10% of the formulated extract caused 100% control of the plumule and
radicle length compared to the control treatment. The concentration of 0.625
of Russian knapweed aqueous extract was the lowest (10 %) and the
concentration of 5 and 10 of the extract formulated with chitosan was the
highest (100 %) showed a decrease in the plumule, radicle, and seedling
fresh weight compared to the control treatment. Also, the concentrations of
5 and 10 formulated extracts of Russian knapweed reduced 100% plumule,
radicle, and seedling dry weight. Increasing the concentration of both types
of extract increased the inhibition potential of germination so that in
concentrations of 10 and 20% Russian knapweed extract, and formulated
extract with chitosan, a significant reduction in rye germination was
recorded. Aqueous and formulated extracts of Russian Knapweed with
chitosan in concentrations of 10 and 20% are recommended for controlling
Rye weed germination in laboratory conditions.
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Deterrent Effect of Aqueous and Formulated Extracts of Russian Knapweed (Acroptilon repens
L.) with Chitosan on the Germination of Rye Weed (Secale cereale L.). Seed Research, 12 (4),

38-53.

©The author(s)
Doi: 10.30495/js1.2023.1994021.1262

Publisher: Islamic Azad University, Gorgan branch

YA



3N i

YEAY-Y550 : (ol il

13T s

YYOY- 4451 : Suigysf LLd -

asdi § pouile o dIgo B g ST o slas (T y18 30 1 (w2
(Secale cereale L.) J8qk> j s 341> w ) jguS b (Acroptilon repens L.)

g B A Tt aabl Joslizle al ™ sl pIdT B dase
m.t.alebrahim@gmail.com :asbll, Ol ¢ Jus o < syl Gies oK ads e 5 (535slaS 0aSils 5 aglacile o sle o5 S sl !
amir.hjzd71 @gmail.com :ebLl, Oyl ¢ Jos ol ¢ st e oKl nb mlis 5 (5355LES 0aSils 5 pmslacile pyle o5 S Ll abs s
f.ahmadnia@uma.ac.ir :sbLl, Ol s e s o) Gomn 20 (e e 5 (55,5UES Sl ¢ 25 OWLS (65505058 8595555 8105 8 sSsT
leyliinabatii74@gmail.com :asbl, 0l ¢ sl « eyl Ghos o5 ( ads s 530slaS 0aSils 5 aglacile ke (o555 58058 (55 ¢

oS e Sl
FES &T oslas r'L' Co (Secale cereal L.) 35l 5 acile S3aler o), 55k 4 s g 5
Uﬂtscj»gt@ﬁg}w;suqu)nrﬂ Jle o3 il 058 L 0T ol &ge 3 o jlas ele ol Wi

b e 5 (53058 aSiils agslacile p oo oS tilesl 3 LSS A b sl
Jmu&h)wmw@; Jels a3l slasles s |l syl ises oS0
Vo 0 Y0 /Y0 /Y0 (haie U)o clale a5 (03528 Lol st &g b o las
Izl a3 OF a4y axels slaadl e 5 Jlaslr 3l 45 5ls 0L s 5 doys Yo g
VOV il Gl o /Y0 Clale 3 asls o dge 3 (Go)laas 55 Sls ome dmys G
Ao pojlas Sldoyn Ve 50 glaclle 5 ud als [l 4 Cons e ale Jsb s
Chle s dald jlag 4 ol ax el s ax Bl Jsb o Vo JlalS Cel el s
Lol e b oslas 3100 50 laclle 5 (Moys Vo) o jmeS asli ol ojlas 51 0/AY0
aalS S 5 055 s e ada) S s e ile 5055 palS (Aojs Vo) op i Ol S
li ol e poslas Ve 50 gl ke coman sl OLE dali s 4o |
LS azalS S S 035 5w ady) il S 055 gl 53 V00 RS e
))45&)}194_3)\)&i\j’é\\)&jd‘ﬁL;Jj)b)'l{&.ﬂ%ce)w&jjjéﬁw&bﬁ‘
LB 2als 058 Lol et dse b ojlias 5 el Tojlae dopn Yo 510 glackle
Voo glaclle 3 0l aS bl ol e s ol eslas sl Jlaslr Siailr ax g
it AT Ll 5 slslr 5 acile Sl JES gl p o5 LB Ao Ve

VEVVAY il s b
VEVVYY 6 5050 &b

VEVNA s fu )b

(S slaels
Sl

Sl

dsap 5 ol slaeslas (S5 3 s (V80)) s o S L el e € ol ol ¢ B asma ool pldT 2zl

b wlid=r (Secale cereale L.) syl 5,8 Cile Sl s 01558 L (Acroptilon repens L) asls 5,8 Cile ou

YA-0Y (8) VY

OB 3 aly o pollad 53T ol&ils 1,50

Doi: 10.30495/js1.2023.1994021.1262

©NolS)

UKJ"‘“‘,}"© BY NC

¥4



ol ySod g el I JT B dosmo [ o dgoyd g o gao,las (Su5,5U 51 wyym

5 OLS O 55 5l e (3l Sl ST
Ssmad o st 5 Ly 3 e wt b g 6
elss s Jaﬁmﬁ(,s RN — 6)1.1_fj;b
el (Vyvyan, 2002) ,ls 4 5 ks 51 oslasl
Ll e ST LS 5 sl & SlalS
DS Sl 5 B Sl alS
S ) 5 52 (Gaoetal, 2011) 555 o (55,5LS
ST LS 5 oSl sl 355155 6ol
3 ol Ll 5 0lalS 51 5 el sslals,
S5 Saslacile iy 5 S50l 5l Sl Lol
Khan et al., 2006; Oroji et al., 2008; Mubeen et )
.(al., 2012
Acroptilon e oL L Al 2 AL b
Cools ghols a8 ol sulS sl il 5l repense L.
Quintana et al., 2008; ) LU . S5l

Alebrahim et al., 2011; Ale Ebrahim et al., 2107;
b5 olS UL G, 0l 55 .(Alebrahim et al., 2018

23,5 b Oler 3 exles Sacile Olye o | 0
Quintana et al., 2008; Alebrahim et al., ) <.
Shils G55 5w slaossU ) g L 4l (2011
LS5 5 Gk S b gl
JoolS (Alford et al., 2007) cul lasi T
tbbﬁyjuﬁty&;ﬂjbwéw\eu
3155 S (Stermitz et al., 2003) 553 b S
JJLL;G\JM'SM)‘ P e c..::).’; Lﬁ'iw C)LMSJ;
Cwlans 55ls « 5 (golrlo b 5l as u sl
S L3S S asl ol 5 SSL T el
L),:,.Als g_,..QL: 4’\'—L—7 o)l—~£-9 g_.d.“ou: LSLA&:,.]G.LO JJJ)[S
S saslacile il gla el 5 Sialse
Alebrahim ) > 35 » (Galium aparine) Cbﬂu.: B)

o

4o e

Copde & s ¢l 5 aplacile o sla

S Cul el Lyl glaael 4oe i ag
Sl el eI S OS5 Shas 133
Sl » 3 sslacide (Delafuente et al., 2006) s ,ls
o Sl bl oyl (ol OllS L e,
5SS Soge 55 & S o 3)l5 $5u5LS slaplls
Ol 5 Shes Al 5 oo pplacile ol
Jabran et al., ) x> 2058l py5 80 U, ol
Jxs eli 5 aglacale J 8 gla iy, (2016
Sl oo 5 (25 e (S (S b
sl s, .(Mehdizadeh and Mushtaq, 2019)
a a0l W 5 aslacile Jzs o
RCOUUN S OV IO co% | e PR VNP B PO
Shesliul 5 aglacile Jx8 oy onimb
Olorunmiye et al., ) ol olad s S ile
ST s s pslacile et J S Q011
(e Blge (wedp s pdaw glac] (SLx
Cooglie 33, Oludl 5 Gy oee Cull s a8
CoiS Sals Sl romen 5 Saglacile s
Algandaby and El-) 535 0 (55,5LiS SUsama
@ 5 aslacale colis 158l (Darier, 2016
G opee e ) OIS _is 5 La Sl
GasliS03 i pde e gla LSl o S 5
U RN P PR JEPCC gO
Algandaby and El-Darier, 2016, Ozpinar ) <.l
o e 5 5lee 5o a Sl ol 51 SS (et al, 2017
ST Crols U SLS Sl eslizad 5 aglacile
e LSS bl L gl iscile Al 5
Wink, 2010; Kato, 2011; Alebrahim et al., ) ..l
(s s S ale (20125 Mousavi et al., 2012

1. Catachin



£0 3l o lowi /Y0 Yyl <€ 0 lowd (odd5l9d Jlu ¢,y Olidad

(oo & 03be -, .(2015; De Arruda et al., 2017
(b SLal Lol Lls e e
3 80es (giay Ly Sl ot ( Sk ol
ssbaaS ol (b a5 b gla S s UL
oLl 3550 (§355LiS 5 s ((Sdg 53 res
Rampinoa et al., 2013; Cheung et ) ’Jr;u‘ o8
Jole K Ol 4 Ol 28 5,558 048U L(al,, 2015
s LSl SLS 5 slpets U8 ilalay
Gl S )3 o sy LaiSile
slaoLae 5l osleul (Struszezyk et al., 1989)
Mg sl e S350 s s gl LS
305 5,508 Gyl U SLS 5L S350
.(Norouzi et al., 2006)
S—an Sl U e slaely @ e L
Slab am e e pled Glaely
ol SRS L5 S ke 4 8 lac
JU Ll ST g5,slis £l 53 5 aslacile
oS T oslae 5 ey s opl 5l s
S8l OG5S L Ol el aga b oslae 5 asels

e AT bl s syl 5 acile 4

TSR RIr

oslas 5 s Llojlas 86 o sk o

Saile Giclr n 0l5sS L Ol et s b
Y4 Jle s v_.;u"uﬂ (Secale cereal L.) s>
i b s Tels bl oSl G
ISy 3 aslacile psle oS tilesl s 1SS
Lol ol G ol K51 aede wlie 5 (55,5008
) oslas) o las £ ol sialesl glasles s
ol 30 3 o lae 5 (Acroptilon repense L.) a5
Y0 (dals) i glackle 5 0l sS Lol

REYTSW S Yoo Vv 0Y/0 V/YO

£

S » S szi.ib 6ur.~)f (et al., 2016
5035 ety 5 apile Jgb oS ol 0L (25 S
kL&J_..A} Lﬁ")M\J} J\_.,ajb Lwl—n§ &_.f;;'-}
a2l oslae Cilie glackle b o 4l
Slasles S0 Slis Ol o 2eS 5 b S 13
MTK;—.N:A{M&O)[_.\M .,\_..p)JY' B Yo ()
Ol Kiass 5l gsluas .(Nabati Souha et al., 2020)
Sl asls oS goslas oS s S 508 58 Kos
o Saad—u 3 (Amaranthus retroflexus) . J}CU
Hatami hampa et ) o.ils (Chenopodium album)
SL T LS 5 L GlalS 5l eslaul L(al,, 2017
() pSile Olge 4 a5 acile 1l
Solim 55 3550 05l 4S5 Sl Gl (5,58
S S b (s, 5L8 (Ehlers and Thompson, 2004)
s sk A lS 5 e o s
- e a LAJ}«:ASJQM C‘})b‘\sd,._w‘ QL@.?:)J
e o gle 3 s S SU S 5 S5 S5
Sl ol 6)')}[.:5 9 ;S'i_“:'f-’- "Lﬁ'i"'\'p G[ﬂ—hﬂ Lile
.(Navarro et al., 2008; Chen and Yada., 2011)
Slos 1S gosla ol 5 040 5 Llgs glls $U (5,5l
5o (Khot et al., 2012) ¢l (63,5208 i 5o
3 s S i S 5 S Dy 4 O RS
3550 08 S 5 Sy s 4 35t
Bulmera et al., 2012; ) ol oI $_dash 4> 5
(b L L sl G 015 S (Ghadi, 2014
5ol SISD cladls b b s o ws O
Golrle cals S il el S S-D e W-N
ol . (Winkler et al., 2017) 3,15 Jo w4 (g3l
05,5 Gl Gt 3 &S Sl S 5l aie esle
Cheung et al., ) 533 o J—ol> a8 51 Jo



ol ySod g el I JT B dosmo [ o dgoyd g o gao,las (Su5,5U 51 wyym

QAL VS PRV FPRYJCU A P ENE S|
s 5 DS AN T Sl b e b
s LSl s I glos LU L Olejan asils
.(Bulmera et al., 2012; Shahbazi et al., 2013)
e gl hle it 5 (G180 305
O35S L 0T ot Wge b ojluas 5 asels ol o luae
Saslr spacile b Sidler Sl v
S50 5 mslacde oLislesl s (Secale cereal L.)
S b Sl gl s S 3
YO slass Glaslr 5 acde HA il p eyl
b (e Odd e Al Sl ey oy 20e
L R ok 5o il Sl S IS s
Vool 5K s A el 3 e sl 8
A sl asls jacie o oslae | e
53 5 e DT aals s Q1SS sl e
P A Sk IS Sl e As B S
o s esls 3 ol s Sl slacsly
I sl a3 Y0 glos b pilis,s 4 Gl
sk ety s L playd S i
A s Sk s eajaler sk Olge 4 e e
Loamadlow 5 aza_iy) dsb Soaler pladl 51y
L bazalS IS 5 it 5 055 (A5 Tt Sl ealia
s g Seslul e/ E3s w5l 5 esla
S 3l ol ol L GC-MS o 5 4555 pwomon
S 5les S Lol an HP-5973 o > 5L 2T
OLeS sh s S 5530 O @ 3g2ee HP-6890 (5518
30 m x 0.25mm 1.d., film thickness, ) HP-5MS
A el (0.25 pm

aam g b Sialer Ao T G5a0 e A )
Scott et al., ) 3 S arsles 5 (5 ,Se31h1 (V) il
.(1984

3 .Germination percentage (GP)

£y

soacile ol golas o sk s 8o laas
YQ,UL...?'- 9, 3l (Acroptilon repense L.) a5k
Ao o 31 Sty il 5 pacile glsn gl s slizl
slos L 051 L3 5 oslpes 31 550 5l a0 IS
A S Cele VY Sl w ol S Sl as s e
5 Pl il 5 pacile i 035 s
g $lp b S 3 eslanal 550 0 jlas 4 sk
Yoo g V00 00 (YO AY/0 UYO slis Lac bl
e A3 L) ke O 1) S 4 asds s 0 S
S S Gy cele YE e 4 fuol J sl
2SSl ealial b ool sty glae las .25 S
0 slas 5 5 Bl Y oyla i caily SLw
i eSS e plosil Ole3 b sl S mlwar 5
Ale Ebrahim et al., 2005; Yarnia et al., 2010; )

.(Ale Ebrahim et al., 2017
S350 e jlas s (gl 101y guS O3 460w
G5 p o L OLAS wsl olae L Ol S
Solew L 5l e 53 A0 O senlliils a5 (o ge
L s ag (Tpp) ol L 5 5 Sigma-Aldrich
(millipore) pum +/YY 3 pm+/£0 zls sl eslar ol
O35S S S Gl 0ds > 350 5 by
L OLsaS Jsloms o (G HiSen sy bl 2
4 e b b ol i 5 sl 5 e L
Sleslewl b ol a8 pf\‘/o S ol e
Sheslinal by s o/oe ) 35 b by 315
sk A5 kil i) L YOO oz a Jlade O
Lo s 93 Sl Al o lad @ﬁ\ﬂpHmﬁ;\j
s J S i PH S o3lial b 5 L1 Jslows &,
L sl 5 pacile o )loas 5l s e o Ll
Oyod ol ws (555 2 5 ol 4o O3S J sl
s 2,8 55 o Heidolph Jie bl

eslatnl b 1l e 00 Ol o R cliws s

2 -Maceration



£0 1l o lowi /Y0 Y i <€ 0 lowd (o390 Jlu ¢,y Olidod

o2 5 eSS Gl Sy gl s S
ol 02500 UL glnm s Ve Jlals
u;u_uj 5 .(Chon et al., 2005) c—ul o3 S 4>l 40
Slasds o goloas S s 215 55 6,50
sadde Sl dwos b (ol ae ufvlj)\;jb.
MJDAS&)}J&A{cCA_J‘JGJSM_w}w}J}CU
I s o a5 s F b S adle Sialer
el g 4 s el o goslae b sles
Vi Lo ,n AT 5l s dopn Ve 4 dp 344 5l s 5
.(Hatami Hampa et al., 2017) 3l als Ao s
SLS 5 o 0 el OLLS Al 5 Sielsr
edd 1S S o5k 4t e als ST
chls gals o SOL T oS 5 el
el S el Clale (21531 5 ST sl S
4 e Sanosh Dk ol s 0y azalS 5o
Kang et ) 55 5 o axealS Ji;y 5 Sidls> hals
S a2 58 mlel 5s osees (al, 2008
LS5 b e iy S S el b sl
e bojlas S (5y5b 4 LS e 13 ST

i oh SNl Sl S sl s i ol
.(Shang and Xu, 2012)

o Sl Ao s

GP=2x10 (V )bt
Sl S (il dsys Sl GPalal, ol s
$gad ady S slaws ST g essals 5ol sliws
Al e iolel

)\)é\mj Shesla b Laesls 4 5oes (Llmesls 4 e
Oa31 3l eslal b o, Sle aslis 5 SAS 9.4
Excel i3l i 3l sslizal b s JS& o 5 5 LSDsy,
sl 2019

oy bl
¢ eSas a8 sl OLiS @L:j P BT T e
ﬁé)\bguﬁjb\_ﬂwduw‘}ejw
S dberl e s sl S5l SSL,lsL
olas uﬁ;lﬁﬁ dons Lo C,LJ (Y Jads) cils aes s
ssb 4 Ao Y0 Chale s asls (gojlas 4S5l
Sssbr 3wl (SKls5L op S 2SSl

}(Ml_.jl)l&.::‘({k“. :&ﬁul 4)22/-\\)

Momdyjﬁa)w)".hﬂ)b\' )OLSLQC,.E.U‘«

S5l s S5k Ao i D35S L

il (Aalls & ol JalS i3 VY ov) Jlssls

oolas & ol ods 518 bl s (0 )

1558 4l ot o b o L= -4.8668x + 30.845

R*=0.8523

loslas =5.62In(x)+23.273  R2=0.8794

7Y O VAR

Y0

(dz3) T o las clals

- A Q‘J):.;SL&L a.Lj:AJ)A}a)LAG
—— Aﬂ&‘a)w

ol slachle 5 ojlae ¢ 5 2Sen Gl o S3alm dos Sl ) K3



o dgosd g ol Go,las (S,155L ST (w2

Oy Kot g pud l T i rosxe |

oo ™SS € mpd jeop B oy ey

o)

= /AN A% A3/A0 AR AV/AN IB/A YA 03/3A Lo/
% (T VA LA/70 277V NI\ Tervaa/s Qanana/e \eooe/s Gervnnan/e ehvaraaafe Ohrrasea/s
Bq.ox Qj{n:ﬂ v $C.u\/\(\‘/f‘w‘r m&f.\/\!(/ #%P(\f’»xk, ﬁﬁ\’,...\- v.w.m.p/\..r...‘\_. «.&v(/\...\. ##——’.....\. &xmxr’».....\. m,c‘v-:l.....\.
! \ seLALOAL ss VB LLAZ s TL/LVDL RS eV v/ IREYR se \Vrroea/s wuOAT e/ ERTRRRYR
ud)._ﬂa \ ﬁﬁww\..\/\/y ﬁ_.\(kwfr nz,.‘f;-ro uzm.wk...\. .Z.wﬂ....\. wEZ..},..\. ﬁmﬁy.....\. ww:#f.r....\. ﬁ%»o....\.

F il ey Crep v Sy ~ev<v Crmyiey Sy

& Mu ol e B W T
e sl ‘ Cory oL oL oL s FC0 = Coere o ere sl
=<
A e

2rfp \: ol (R e Fomge? €2 aomle oo C ey € qron® e |0 F S0 o€ feC

£¢



£0 1l o lowi /Y0 Y i <€ 0 lowd (o390 Jlu ¢,y Olidod

A el les 4 S ezl sk o 5 VA
(Y J5)
03 48 3ls QLS ety Jsb ) o> C,L;
K b anlas 5 5m ol ae il gla s
@L:.} a1 SC5) il (gl e il
9V 0 Y0 A/Y0 /AV0 slackle oS sls OIS
S48V EVAE alS Esl asds o )las 1Y
imaly; Jsb 6do s AY/Y) @Y WE/OF AE/Y)
VYOS el (F JSE) s dald Gl 4 S
Cel O35S b asell s W go )b ojlze 31 sy
4 S a4l (Jsb A, G2 VY L1
S0 /Y0 slackile (¢ K8) as als g
Col i a el dse b ojlae Sl Ao 3 T
amalsy b U3 49/4Y 547/40 Q0 Jals

S ol 0L i Hlaglr axady) 5 e il Jsb
O il G Ble 5 olas ¢ [iSan s 0
ozl mhaws 53 Jlaslr axalyy 5 Slw J5b
S ol Ol s 0 dsdr) 39 Sls s Ao s S
Lo ys v /AY0 e js asls ol dse )b (g0 lae
4 Cens a8l Jsb (gm 3 V0NVl 58l Cels
0 la chale oman (Y JSK5) 555 00 dald s
O 5S b asli ol b lgo 8 o5lze 5l Aoy Ve
aradyy ez adle dgb o) Jlals Cel
b i, (Y JS8) s dald jles 4 s
8IS o las Bl L e ety 5 e Sl
ol oslae 31 Y/0 /Y0 Y0 glachle il
GAwo,s TV 510/ N8/ 2als el asds
las 31 Y/0 /Y0 clahls 5 ax Bl Job

W ialS el e O L asls s e 0

O‘J}I._S Lv Azl el Aj}»jﬁ c_)L,a&: '13094)("1‘ 77624
I T A2 R*=0.6217
e ol T las=-11.558x + 85.838
3 Foo L
i R2=0.949
R | \
A - e W
. | | | |\
N '/?Vé \/\‘A \‘/A 1) ' Yo
Y. |

(A 33) ol o las ke

- A= Q‘J:,:._SLA:J; a.Lj:AJ)A}c_)La&

+4>J.v L;.'T"JL‘G';

Lol glacble 5 olas 5 2San G cod erdle Jsb ol s 1Y S

L0



ol ySod g el I JT B dosmo [ o dgoyd g o gao,las (Su5,5U 51 wyym

\Ye

Yoo | O‘J}%SLA}J;&M Aj}Ajﬁ a_)L,a&:'l4.347X+ 8202
A ~ R*=0.4634
ST Sl T jlas= -40.25In(x) + 83.389
1 s | R? =0.9569
b‘.
3y
Aol

\
' — A fe -kl
. 7Y O \VAR:) Y0 d Vo Al
A (133) o o luas il
—¥. 1

— A 5 S Ll s dge i o las
+4>'J3L;Ja)w

uoTéugAm;jUw@;u:@ﬁjju@@@)J}Laﬁfa ¥ s

30 slachle puaman (0 K5) L dals LS
e QS basdi ol g 3o )lae i
A laslr amaioy 505y Ao V0 s
oolas e My n b bl s (0 )
bl Ol Sty Gy 3l 55 Lk
e A, JialS (il Sl S ks
Echinochloa ) <iysu 5 055 fdlS 5 amaio; o
Dl el ee cbale V158 U (crus-galli

(Thi et al., 2008) =l 53!
JS 505548 sl Ot mle amals S 505
g5 53 2 s elas ChlE LISIL sl apalS
O35S L 0T o Wge b oluas 5 a5 T o lae
A/Y0 /Y0 glachle (1 JSK2) il jials
s g asls ol gojluas 5l Ao n Yo 5 Ve 0 (Y/0
AVIYY EANR EA/7A YAAN TY/AL fals el
JK8) Was amalS S 5 055 gdo s ALYY
Ao bojlze 3l dmys /Y0 Chle eeas (R
G5 V0NN 253l el O35S b asds s
JS2) ad dals Jlas 4 cd alS IS 5 035
Yo 5Y/0 VYO glackle oS sl Olis CL:., .

£

0oy amalS g amady; amadle Si5 5 5 05
O35 cazalS IS 5 05s et syl 5
aalS IS S O3y 5 4 ada 5 4 Ol SE2
& DS U St (gl e sbany ol
&Jw}\cla.‘,gquxdu;ﬁm;,ww
(\ d}_,\?.)bﬁ)\bu;ﬂm‘)ﬁ

5033 ﬂ&é;\;ot_.:;@u:gdu;b;,
WW/0) o ja asls ol ojlas 3l aio s Yo 5 )
(i Jg_.:-) —5‘)-3 .l_..ajb C\. )-\V LVO/\Y’L i/\/-\ia
ol Ajj.a).e e)LA_G)'\J_.p)b'/-\YOC,.E.U‘«W
S ah e Sl 5 055 Sl S ey
OLa dald jlad 4 ol (s 3 YUY 158
Yo 5 VY0 glackle 3 pl sesle (8 JSS) 5l
}\‘i/Y’Y u,l}.&lfg_,.ﬁjjm IS WA dyﬁée)w)\
(8 JS8) s sdaline dald Hled 4 Ced 01/Y0
slecble « sl LS C’b Maloy 5 0)s
ol oslas Sl A3 Y 5V 00 Y/00 /Y0 /Y0

@ S a4l 5 039 Aoy VA/VY 5 AT A



£0 1l 0 lowi /Y0 Y i <€ 0 lowd (od5l9d Jlu ¢,y Olidod

dald Hled 4 Caed Ao 3 VATV 5 Y/0 L5 S
oslas oy 0 /Y0 Chlale (A S5) wsls als
VI Olsn s |y sy s S 035 5 e Alge b
(A JSCE) sl Al aals Hles 4 ol A s
el ja Yo 5Y/0 /Y0 slackle ioean
Sz Oy Ao ;3 AY/VO 5 AY/VO QV/VY Jals

A JKE) Bl dals jled 4 G 4zl
0L Sle aglio s agmalS IS Sl 0
SiSan 5 5l o amalS IS Sl 035 oS sl
wjbgﬁidw}\ck_‘):w;e)La&Cj}
RS &S N S| C,L; Y Jed) 34 )\.su;:u
dps s 0) WL;JSMQ)J oealS As s
e VYo chlale i (lals & s 2als
JSE) A5 ol 0158 b el o Wy o las
Sl s Yo clle 3 asds o)l ae (8
JKE) A amalS IS St O35 s LB Rals
53 azalS S Sas U35 Sl ik Lig) Cizen (8
S sl Ol sy T oyl me Caliis glacbils
Sl oyl e gl _mys Ny 50 (V/0 el
038 Gxe s VUYY V1 AT fall Cel 5 JSa
JSE) s als les 4 s alS 5 Sl
s ol goslas &5 Ui 518 —mlel 554
5 amain bl SLis Uiy b b
Lol 0 ek 5 ey 2 2l acile ealS
St 055 Ol oplae b Ll5I L &S 5,5k
Hatami ) 3l ialS azalS 5 axady; axailo
S el el 5,15 (Hampa et al., 2017
e sladyl s s g b 5l SLT ols
(ke oolpn Sl 5o ek e olS S5 550
Slooes 16 x5 s Lid s Shos dd (5 354
sladslss 5 Lol o cdlad 5 Job
s oamado ol o e s 1y Ad, ALS la0se o

(Sturm et al., 2016) 4cS Lo freo a4l

Ly

e OsaS b asli el dse 8 o las Sl s s
U39 $Aaz 3 AVAT 5V0/4 AY/N0 ials sl
53 (0 JSK8) s b Hles 4 o aalS IS 5
o osbas chle LS as aolS el
(3 Aoy iy s e el
Ois 5 ezl dsb waxaly ) dsb ( J3dlr Co
C3L ShalS gols pme ssb ez dle 5 el S
.(Kohansal et al., 2009)
Sls anlis ol tarady ;g 4l S 0
Ll olelas Aoy /Y0 Clle oS sl ol
St O3 1 (SEI5L xS Sl b
ok & S 2 Lo ys 4/TV) lsglr ax il
Loy /AY0 clale oman (Y JK.';) il (als
il sl O3S L el eat e b el s
Dled b ano ey amaslu St 039 (g VY
3V 0 /0 N/Y0 glackle (V ISKE) L dals
AVNY als Esl oo asls o ojlas 51 Y0
St O3y Soheo s VA/SLCNE/0Y EAFA 01 /1)
VJSE) Bl e 4 s el

3 ob—ae g5 S 4 S sl Ol =l
Jlaz| C]a_“ BERTSIYpe f.:L, el glac ke
() i) Sl amaly ;) S 05y g o s S
dge b oyl ae chale Sl Loas sl oL @L:.}
el iy ) Sl 055 DS L sl el s
Lok dse b oslae chle 20580 (A ISK0) ol
Sz Oy a3 AVVY ul5sl Comge Ol 908
VYo clale s el Jlas b aiolis 5o axain
e AV0 glackale ioan (A JK_;) Jd de s
ol asls ol o)l as 5l a3 0 5 Y/0 /Y0
VAL 5 AWVYE YV/OA VY s sa il
Aol Sl @ G a4l ) SCLF 05y Lo
Ve la B S sls pLiS CL.,(/\ JK.;) L

|)4>;4_.f..1).l_.54)4>'vl5g5_3]o)\_~a&)".)._.p):¥'



ol ySod g el I JT B dosmo [ o dgoyd g o gao,las (Su5,5U 51 wyym

thsﬁwji_&fbfw’e)l—qaﬁjbdbpéj

S 5 oS 3 (s W) 55 S ol

.Y

(p S ae)ax Blos 5 ()5

_A_‘\;‘JJLJUL@;

__A-_..A:'JJ a.L.::AJ)A}a)LAG

BB i b — (55 SIS gl S b
i (38 M S 5l S el 5 ol

Y ekas OLES c:‘.:.» J\..S:LL;GY d}.,b- CJ_.I: YA

01558 L i et go 3 o las= -0.009x + 0.0557
R? = 0.8607

s ol e las=-0.0054x + 0.0448
R*=0.9021

. 7Y

\VAR:)

Y0

- (3053) 1 (s05bas clale

el 505y p i slackle 5 ojlas i Sen bt S

(pg e aiay 5055

Qb):.;s Lv PES PR Aj}Ajﬁ a_)L,a&: -0.0077x + 0.0444

R*=0.4671
s ol e las=-0.0062x + 0.0479
R>=0.9173

. YO

Ze

—eaY

\VAR:)

Y0 d

(do3) T o las clals

— k= S Ll el dge b oeslas
_A_‘\;'JJ&TUL@;

%@);Qﬂﬂméuw}jwwwswﬁjﬁu:oULS.‘:

A



£0 1l o lowi /Y0 Y i <€ 0 lowd (o390 Jlu ¢,y Olidod

R . 015558 L asls o & go 3 o ,Lae=-0.0167x + 0.1002
b A R = 0.7054

I . b olas=0.0116x + 0.093

Y AN

o X R?=0.9577

N ves |

mj

35 S a N

\\’l\ oY

- ) : : : = h——t= 4=——A
oy | SEYS VX0 Y0 2 V. Y.
et 1 (1e,3) of so)las ke

-k - O‘J_}%SEJA?JJ a.Lj:AJ)A}a_)La&
_A_‘\;‘J;‘&la)w

ealS IS 5055 5 ciliie glachle 5 olae g 2Sen 6 JKa

RN a 5558 b el o1 W pe 3 o Las=-0.0007x + 0.0043
b
A R® = 0.8088

o e | o T o slas=-0.0004x + 0.0036

A

2 R2=00917

Joow

3

2

ooy |

3 « h h

2 ' ; ; ; LS —‘!"K |

. 7Y O A\VAR:) Y0 d \I Al
—vany (1o,3) o goslas clale
= A — 05 aS L asds el e oslas
b T jlas
il Sost 0y p i slackile 5 ojlas i Sen bV S
vl o __A-_Q‘J)I..‘SL‘\:;U a.szd.‘y}a_)La&
a —— s e,

. Cf 1 a ca Azbb;v JL&G
5 ca
J vy |
)
? vaey |
o L \
% \\d d d
°% ) | | ) A== A& 4=-A |
< \ . 7Y O A\VAR:) Y0 d \I Al

- (Ao y3) L;J Soslas e

b T e slae= -0.0002%7 +0.001 1x + 0.0022 O35S b 4l ot W g b o lae= -0.0004x + 0.0026
R2=0.9272 R2=0.4578

‘*},:4-'-:-.") MS:M«}” - Q)‘jj{;dm" LSLhUm“'” sle JO)W Cj.a m' J.,).:.T‘U A LS.\;'

£a



ol ySod g el I JT B dosmo [ o dgoyd g o gao,las (Su5,5U 51 wyym

oA
vaes | b b
AR A
3 cat |
)
LI AN
\
\\:b RN \‘\\ e e “T
) : : : —A=—d=—ak&—=—F |
—eay | . iar AVARA A\ o Yo A\
ey | (.Laﬁ)&h;aﬂﬁa_cc,.l'al.é
b ol e lae=-0.0002x2 + 0.0008x + 0.0057
O35S b asls o 4 5 3 o Llae=-0.0011x + 0.0069 R2 =0.9486
R?=0.6829
ol IS S 0y p il glackile 5 olae 5 iSen U JKs
o b~ S 5l S 055l gl Y Jgr
3y g0 LS 5 Ao s Q\.:.:Sf'rb' Iy
A a-Cubebene A
AV a-Copaene A
4/0 - cubebene v
Al a-Gurjunene ¢
8V a-Cedrene 0
/Y B-Caryophyllene 1
Y a-Guaiene v
/¥ a-Humulene A
/A Khusimene 4
/v y-Muurolene Ve
VIA Germacrene D W
A A-Selinene Y
A Cadina-1,4-diene Y
X A-Guaiene Ve
o/ a-Chamigrene Vo
Y/ y-cadinene M
oY y-Bisabolene v
oV delta- Cadinene VA
A cis-Calemenene 4
&/ Spathulenol AN
a1 Caryophyllen oxide N
Y/Y Salvial- 4(14)-en-1-one Y




£0 1l 0 lowd /Y0 Y i € 0 lowd (odd3l9d Jlu ¢,y Olidad

390 LS 5 Ao s Q\.:.:Sf'rb' Iy

VA 1 -Heptadecene w
Y Farnesyl acetate e
/g Farnesol vo
Al Hexadecanoic acid ™

Wy Sesquiterpenes

\VA Oxygnated Sesquiterpenes

/Y Aliphatic hydrocarbones

ay/e Total identified

By Sl (SNl SRl o se o las
3l Gl eslae 55 518 Ol crlatly
sV sl 53 05 S Lol el Wse o jlas
Sl SX,Is5L 8t iy Ghls s s Y
Sadle ol Soailer s Sl ame s B 5 sl

Ko AL dal 2 s

BS S
st U Sl (bl l 5l ol il
5> O S L Ol ol dsa b ojlae 5 asils ol o jlas
O a il s slaadlgo plu 5 sl S5l J2alS
SE 5 5 0js cazealS camady ) wxale Job b

Bl 258 ol 0L bl ) gl sy S

References

Alebrahim, M.T., Azadbakht, A. and Jafarzadeh gallo, P. 2018. Study on the effect of Russian
knapweed (Acroptilon repens L.) aqueous extract on seed germination and growth
characteristics of purslane, common yellow mallow and wheat. Iranian Journal of Seed
Sciences and Research. 5(4):13-24.

Alebrahim, M.T., Fakhari, R., and Sharifi, K. 2016. Allelopathic effect of Acroptilon repens
extract on emergence of some crops and weeds. Journal of Seed Research. 6(20):21-13.

Alebrahim, M.T., Rashed Mohassel, M.H., Wilcockson, S., Baghestani, M.A. and Ghorbani, R.
2012. Evaluating of Some Preemergence herbicides for lambsquarter and redroot pigweed
control in potato fields. Journal of plant protection (agricultural science and technology).
25(4):358-367.

Alebrahim, M.T., Rouhi, H., Serajchi, M., Majd, R. and Ghorbani, R. 2011. Study of dormancy-
breaking and optimum temperature for germination of Russian knapweed (Acroptilon repens
L.). International Journal of Agriscience. 1(1):19-25.

Alford, E., Perry, L., Qin, B., Vivanco, J. and Paschke, M. 2007. A putative allelopathic agent of
Russian knapweed occurs in invaded soils. Soil Biology and Biochemistry. 39:1812-1815.
Algandaby, M.M. and El-Darier, S.M. 2016. Management of the noxious weed; Medicago
polymorpha L. via allelopathy of some medicinal plants from Taif region, Saudi Arabia. Saudi

Journal of Biological Sciences. 25(7):1339-1347.

Bulmera, C., Margaritisa, A. and Xenocostasb, A. 2012. Production and characterization of novel
chitosan nanoparticles for controlled release of rHu-Erythropoietin. Biochemical Engineering
Journal. 68: 61-69.

Chen, H. and Yada, R. 2011. Nanotechnologies in agriculture: New tools for sustainable
development. Food Science and Technology. 22(11): 585-594.

Cheung, R., Ng, T., Wong, J. and Chan, W. 2015. Chitosan: an update on potential biomedical
and pharmaceutical application. Marine drugs. 13(8):5156-5186.

Chon, S.U., Jang, H.G., Kim, D.K., Kim, Y.M., Boo, H.O. Kim, Y.J. 2005. Allopathic potential
in Convulvulus arvensis L. plants. Scientia Horticulturae. 106: 309-317.

o)



ol ySod g el I JT B dosmo [ o dgoyd g o gao,las (Su5,5U 51 wyym

De Arruda, ILN.Q., Pereira, V.A. and Stefani, R. 2017. Application of chitosan matrix for delivery
of rutin. Journal of the Iranian Chemical Society. 14(3):561-566.

Delafuente, E.B., Suarez, S.A. and Ghersa, C.M. 2006. Soybean weed community composition
and richness between 1995 and 2003 in the Rolling Pampas (Argentina). Agriculture
Ecosystem and Environment. 115: 229-236.

Ehlers, B.K. and Thompson, J. 2004. Do co-occurring plant species adapt to one another? The
response of Bromus erectus to the presence of different Thymus vulgaris chemotypes.
Oecologia. 141: 511-8.

Fitter, A. 2003. Making allelopathy respectable. Science. 301:1337-1338.

Gao, P., Nie, X., Zou, M. Shi, Y. and Cheng, G. 2011. Recent advances in materials for extended-
release antibiotic delivery system, The Journal of antibiotics. 64:625- 634.

Ghadi, A., Mahjoub, S., Tabandeh, F. and Talebnia, F. 2014. Synthesis and optimization of
chitosan nanoparticles: Potential applications in nanomedicine and biomedical engineering.
Caspian Journal of Internal Medicine. 5(3): 156-161.

Hatami hampa, A., Javanmard, A., Alebrahim, M.T. and Sofalian, O. 2017. Allelopathic Effects
of Sorghum (Sorghum bicolor L.) and Russian Knapweed (Acroptilon repens L.) Aqueous
Extract on Seed Germination Indices and Enzyme Activity of Some Field Crops and
Weeds. Journal of Plant Protection. 31(4):676-689.

Jabran, K., Mahajan, G., Sardana, V. and Chauhan, B.S. 2015. Allelopathy for weed control in
agricultural systems. Crop Protection. 72: 57-65.

Kang, G.Q., Wan, F.H., Liu, X. and Guo, L. 2008. Influence of two allelochemicals from
Ageratina adenophora Sprengel on ABA, IAA and ZR contents in roots of upland rice
seedlings. Allelopathy Journal. 21:253-262.

Kato-Noguchi, H. 2011. Barnyard grass-induced rice Allelopathy and momilactone B. Journal
Plant Physiology. 168:1016—1020.

Khan, T.D., Chung, I.M., Tawata, S. and Xuan, T.D. 2006. Weed suppression by Passi flora edulis
and its potential allelochemicals. Weed research. 46:296-303.

Khot, L.R., Sankaran, S., Maja, M., Ehsani, R. and Schuster, E.W. 2012. Applications of
nanomaterials in agricultural production in and crop protection: A review. crop Protection.
35:64-70.

Kohansal, A., Mojab, M., Kohnavard, F., Rustanejad, M.R., Mandust, M. and Rezaei, M. 2009.
Allelopathic effects of aqueous extract of aboveground and underground Acroptilon repens on
germination and growth of wheat plant. The second regional conference on agricultural
science and food industry (Fasa). P. 1-9.

Mehdizadeh, M. and Mushtag, W. 2019. Weed Control by Allelopathic Compounds from
Different Plants: A Bioherbicide Approach.

Mousavi, S.K.m Zand, E. and Saremi, H. 2012. Physiological Function and Application of
Herbicide. University of Zanjan Press. p 286.

Mubeen, K., Nadeem, M.A., Tanveer, A. and Zahir, Z.A. 2012. Allelopathic effects of sorghum
and sunflower water extraction germination and seedling growth of rice (Oryza sativa L.) and
three weed species. Journal of Animal and Plant Sciences. 22(3): 738-746.

Nabati Souha, L., Alebrahim, M.T., Habibi Yangjeh, A., Zangoueinejad, R. and Samadi
kalkhoran, E. 2020. Inhibitory effect of Russian knapweed (Acroptilon repens L.) as a
biological herbicide on germination and growth indices of Wild mustard (Sinapis arvensis L.).
10th National Conference on Agriculture and Sustainable Natural Resources.

Nabati Souha, L., Alebrahim, M.T., Habibi Yangjeh, A., Zangoueinejad, R. and Samadi
kalkhoran, E. 2020. The inhibitory effect of Russian knapweed (4Acroptilon repens L.) as a
biological herbicide on germination and growth indices of Wild oats (4vena fatua L.). 10®
National Conference on Agriculture and Sustainable Natural Resources.

Navarro, E., Baun, A., Behra, R., Hartmann, N., Filser, J., Miao, A., Quigg, A., Santschi, P.H.
and Sigg, L. 2008. Environmental behavior and ecotoxicity of engineered nanoparticles to
algae, plants, and fungi. Ecotoxicology. 17(5): 372-386.

oy



£0 1 by o lowd [V€0) b € o lowd p25l9d Jlw ¢yl Olidisd

Norouzi, A., Yavari, 1., and Chalabian, F. 2006. Chemical constituents and antimicrobial activities
of the essential oil of Acroptilon repens (L.) dc. Flavour and Fragrance Journal. 21(2): 247-
249.

Olorunmiye, P.M., Egberongbe, K., Adeoye, R.P.O., Alamu, O.0O. and Taiwo, S.T. 2011. Weed
species composition of citrus-based cropping system at National Horticultural Research
Institute Ibadan, Nigria. Agri. and Bio. of North Ame. 2(3):529-537.

Oroji, K. Khazaee, H.R., Rashed Mohassel, M.H., Qorbani, R. and Azizi, M. 2008. Investigating
allelopathic effect of sunflower (Helianthus annuus) on red root pigweed (Amaranthus
retroflexus) and common white goosefoot (Chenopodium album) seed germination and
growth. Plant Conservation journal. 25:245-251.

Ozpinar, H., Dag, S. and Yigit, E. 2017. allelopathic effects of benzoic acid, salicylic acid and
leaf extract of Persica vulgaris Mill. (Rosaceae). South African Journal of Botany. 108:102-
109.

Quintana, N., Weir, T.L., Du, J., Brockling, C.D., Rieder, J.P., Stermitz, F.R., Pasckke, M.W. and
Vivanco, J.M. 2008. Phytotoxic polyacetylenes from roots of Russian knapweed (Acroptilon
repens (L.) DC.). Phytochemistry. 69 (14): 2572-2578.

Rampino, A., Borgogna, M., Blasi, P., Bellicha, B. and Secaro, A. 2013. Chitosan nanoparticles:
Preparation, size evolution and stability, International Journal of Pharmaceutics. 445(1-
2):219-228.

Shahbazi, M.A., Hamidi, M. and Mohammadi Samani, S. 2013. Preparation, optimization, and
in-vitro/in-vivo/ex-vivo characterization of chitosan-heparin nanoparticles: drug-induced
gelation. Journal of Pharmacy and pharmacology. 65(8):1118-1133.

Shang, Z.H. and Xu, S.G. 2012. Allelopathic testing of pedicularis kansuensis (Scrophulariaceae)
on seed Sprengel on ABA, IAA and ZR contents in roots of upland rice seedlings. Allelopathy
Journal. 21:253-262.

Stermitz, F.R., Bais, H.P., Foderaro, T.A. and Vivanco, J.M. 2003. 7, 8-Benzoflavone: a Phytotoxin
from root exudates of invasive Russsian Knapweed. Phytochemistry. 64(2):493-497.

Sturm, D.J., Kunz, C. and Grehards, R. 2016. Inhibitory effects of cover mulch on germination
and growth of Stellaria media (L.) Vill. Chenopodium album L. and Matricaria chamomilla
L. Crop Protection. 90:121-130.

Thi, H.L., Lan, P.T.P., Chin, D.V. and Noguchi, H. 2008. Allelopathic potential of cucumber
(Cucumis sativus) on barnyard grass (Echinochloa crus-galli). Weed Biology and
Manangment. 8: 129-132.

Winkler, A.J., Dominguez-Nufiez, J.A., Aranaz, ., Poza-Carrion, C., Ramonell, K. and
Somerville, S. 2017. Short-chain chitin oligomers: Promoters of plant growth. Marine drugs.
15 (2):40.

Yarnia, M., Farajzadeh Memari Tabrizi, E., Ahmadzadeh, V. and Nobari, N. 2010. Allelopathic
Effects of Field Binweed (Convolvulus arvensis L.) Extract and Residuals on Wheat (Triticum
aestivum L.). Journal of Agricultural Science and Sustainable Production. 20 (1):153-167.

oy



oo
A
Istamic Azad University
Gorgan Branch

Seed Research

ISSN  (Print): 2383-2665
ISSN (Online): 2252-0961

Foliar Application of Zinc and Iron on mother plant of quinoa under water
deficit stress Affects Its Seeds Germination and photosynthetic pigments

Nasim Pakbaz', Heshmat Omidi2*, Hassanali Naghdi Badi’, Amir Bostani*
! Department of Agronomy and Plant Breeding, Faculty of Agriculture, Shahed University, Tehran, Iran,

Email: n.pakbaz1367@gmail.com

2 Department of Agronomy and Plant Breeding, Faculty of Agriculture, Shahed University, Tehran, Iran,

Email: heshmatomidi@yahoo.com,

omidi@shahed.ac.ir

2 Associate Professor of Medicinal Plants Research Center, Shahed University, Tehran, Iran, Email: naghdibadi@yahoo.com
3 Associate Professor of Department of Soil Sciences, Faculty of Agriculture, Shahed University, Tehran, Iran,

Email: bostani@shahed.ac.ir

Article Info

ABSTRACT

Article type:
Research Full Paper

Article history:
Received: 2022-10-2
Revised: 2022-10-14
Accepted: 2022-10-31

Keywords:

Foliar application
Germination characteristics
Mother plant

Quinoa

Water deficit stress

water deficit stress during growth and flowering is one of the most major
environmental constraints, which influences seed grain filling and
consequential germination and early growth stages of plants. In this study,
the impact of foliar application of micronutrients (control, Fe, Zn, Fe + Zn,
nano- Fe, nano- Zn, nano- Fe + nano- Zn) on quinoa at 2 reproductive stages
(50% and 100% of flowering stage) were evaluated under 2 levels of water
deficit stress, control (-0.03+0.045) bar and water deficit stress (-9+0.045)
bar. The results showed that germination traits including percentage, rate,
mean germination time, germination uniformity, seedling length and weight
index as well as chlorophyll and carotenoid content were significantly
affected by micronutrient foliar application, foliar application time and water
deficit stress. water deficit stress decreased the percentage and rate of
germination and seedling indices, but foliar application of micronutrients
reduced the adverse effects of foliar application of micronutrients. Foliar
application of micronutrients also increase the amount of photosynthetic
pigments. The findings of this research show that foliar spraying with
nutrients, especially nano-iron + nano-zinc, increases the germination
indices to improve the germination and growth of quinoa seedlings under
water stress conditions.
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Chlorophyll a (mg/ gr fresh weight) = [19. 3
(A663) -0. 86 (A645)] v/ 100w

Chlorophyll b (mg/ gr fresh weight) = [19. 3
(A645) -3.6 (A663)] v/ 100w

Total chlorophyll (mg/ gr fresh weight) = [20. 8
(Agss) t 8. 02 (Ass3)] v/ 100w

Carotenoids = [(100 (A470) — 3. 27 (mg chl a) —
104 (mg chl b)]/ 227
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To investigate the effect of spermidine on the cold tolerance of cucumber
cultivar ‘Rashid’ in completing germination stage, an experiment was
conducted using a completely randomized design with 4 replications and 4
treatments consist of different concentrations of spermidine (0, 0.1, 0.5 and
1 mM) in Incubator of College of Agriculture, Isfahan University of
Technology. So seeds were exposed to 20°C for two days and then treated
with spermidine, the remaining 13 days they were kept at 15, 13, 11 or 9°C.
To compare the effects of temperature and its interactions with the hormone,
data of four experiments analyzed as a split-plot experiment (four different
temperatures as four main plots and four spermidine concentrations as four
subplots). At the end of each experiment characteristics consist of length of
shoot and root, fresh and dry weight of shoot and root and ion leakage of
shoot and root were measured. The findings of this study showed that the
application of spermidine in low concentrations was more effective than
high concentrations for controlling chilling injury. Also in most cases,
concentrations of more than 0.5 mM spermidine demonstrated inhibitory
effect on measured characteristics. By reducing the temperature in this stage,
most of the growth characteristics reduced, significantly. Significant
interactions between hormone concentrations and temperatures were
observed on shoot and root length, and root fresh weight. Overall, 0.5 mM
spermidine is recommended to reduce the negative effects of chilling injury
on the germination of cucumber seeds.
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