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Abstract

This research was conducted in order to investigate the effect of aqueous extract of different organs of harmel (Peganum harmala) on the
growth and germination of Amaranthus retroflexus and Chenopodium album in two experiments (laboratory and greenhouse) respectively,
based on CRD' with three replications and RCBD" with four replications in the year 2021. The treatments included aqueous Peganum

harmala extracts in concentrations of 10 and 20% root, 10 and 20% shoot (stem and leaf) and control (distilled water). The examined traits
included germination percentage and speed, seedling stand index and seedling length in the laboratory, root and stem length, dry weight,
total sugar, total chlorophyll and antioxidant activity in the greenhouse. The results showed that with increasing extract concentration, the
growth traits and total chlorophyll of both plants decreased significantly. So that the highest and lowest levels of inhibition rates were
associated with 20% stem extract and 10% root extract, respectively, but total soluble sugars and antioxidant activity of weeds increased
with increasing levels of Peganum harmala root and stem extract. Aerial organ extract decreased the germination speed in Chenopodium
album and Amaranthus retroflexus by 87.35% and 91.22%, respectively, compared to the control. In Amaranthus retroflexus the length
index of the plant by 63.33% and 96.67% respectively. Although, the highest root and shoot concentrations (20%) decreased. the length
of root by 50.49 and 86.94%, In Amaranthus retroflexus and 47.87 and 81.80% in Chenopodium album compared to the control. The
highest total soluble sugar was observed at the level of 20% of the stem, and Amaranthus retroflexus had more total soluble sugar with an
increase of 64.9% compared to the control. Most of the examined traits in Amaranthus were more sensitive to the allelopathic effects of
Peganum harmala compared to Chenopodium. The results showed that the aqueous extract of aerial organs was stronger than the root
extract, which this issue can be used in the preparation of herbicides with natural sources.
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Table 1- Characteristics of the soil examined in the greenhouse experiment
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Table 2- Variance analysis of the measured traits of Amaranthus and Chenopodium under the influence of
Peganum harmala L. extract treatment in laboratory
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ns, * and ** are non-significant, significant at the five percent and one percent probability levels, respectively.
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Table 3- Comparison of the mean measured traits of Amaranthus and Chenopodium under the influence of
Peganum harmala L. extract treatment in laboratory
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Means with common letters according to Duncan test at a significant level of 5% have no significant difference.
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(Saberi etal., 2012) 5 5" lu, zals

Sl ufa“lan Fad™

Blo g 4l Job

A il T o)lae Calss slacbile 5 ¢
Al S aale Sl b 5 ks dsb s e
b g il oylaae Clale il 3L 5 Cmils o jacdw
Sasbiale amalE &85 sl 08 6l
3 palwdsb saio,dbejaskny g Frb
b s pgloo S sle S S Iy 2als 5 acale
S8l /Y s aie, Yo 4 i jleylae Chle il
FVIAY o saske 53 5 AP/AFL 504/F8 iy, b o5,
23 Cpomad 3 S Iy EalS dalld a4 Cad AVAST
o fdade 33 9 AF/AD T g FYIVE B Jsb g & GU
Jade) Coils ialS dals 4 Caud VO/VAY 5 OY/YS
SSLMNT OS5 210 51 g9y p glantllas 55 .00
5\.aw::,ﬂ.xgj;4§.x_muul_:ﬂbgjl_wﬁ_ua);
iy J35 e 65 25 o8 A, o0y 0
¢! 4" wl s Olaa=as ((Al-Khatib et al., 2004)
osbas b St o s s s Szl 5 alake 53 a
35 Iy als dald 4 S Olaej 4y 5 ol sm plll
OLSes 5 o>, .(Rashed Mohasel et al., 2009)
T dss 35 ) U (Rahmati et al., 2015)
S5 0l8 Gty Sslize Jol s 53 A Gl pmell
K351 g e 3 3B OLLS a5k G54l
5Pl s g daeslae (SBLd sk SIS
313 0L Aals b dus e 3 1y (6, Kadir 3l s

=S 039

Glaoles candlas ol 51 ol glaail ulul
5ol e 6 oS 055 k1 T
5 A28l 07 Jlazl o 55 (6513 e 5l co s
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~.(Peganum harmala L.) tw!l Calises glaplil T o )lae S5t

S e S S Jadz) s e e ATV
S Al n ba 3Tl 2alS (SSLIT oS 5
Ly o590 5 ke 5 bl (6350 ey opl aslsl o
O 5 g558 5 .(Pendey et al., 1993) 5,15 JLisa
L5 S ks Hlebl ciags s 5o (Farhodi et al., 2007)
5 sk iy o o 3l el SSLMT LS 5 S
Lls A Glalsns 0 5 o 5T Sl (5 e
56 pbe b 0 OLLE Wiy el o Il &S
Uil a8 W ST 0L (Saberi et al., 2022) o)L Sen
ol 5 bl cazady ) U b ST T o jlae e
o 0T JolS (S ,I55L Cnlg 53 5 2alsT |,
e S Cloe [y RSl ey o iy 55 o0
Aoaa S s adw o s 8 5 5 Jsb
by (o s Seaul dpil Gla 0sn) 5

AL IS T
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3L Y/ o)las CLlE 4 by 0T op 2eS 5 (i
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i e in aslllas 1 55 .(Bond and Turner, 2006)
(0l 3l ge 5 g g pide Js o aal s jlas jsaS
i 53 5 oglls 5 p glaciale g 5 Al Gl Ll 2
S i ole Jaal 5l sl g ge oldesl g0 5 Cusb

S e sbaale s

OLen 5 Sl s,

eSast 035 00 ki 573 5,8 Slaile el 8, 5 sl
LS (sosba (0 dsdr) 5 8 Iy 2alS 58 slaale
cadyy Yolheatyy Volha i Slo)lae Chle 50530
FRTY BT YOS PENIVE LRt SR RHVR Ry
Oeoman (3L Zals ald Hles 4 G o jaadu
SISk o i Galale 538 434S E et
S 565 sl Yo oylae 4 by e St 05
SialasT L0 Jsdar) 590 oy Vo oylas 4 by je 0T
P02 plesn s g 58 jahte i 8 050
SBISAS AT 31 30 oo ¢ 2 la3T 5550 oLS 53

Ab 538 5wl gl ol Slapllil )3 3 2 50

OIS s sl 0T oples Hlos 36 Cos o3 ATl 5o paake ol S 03181 Slis uill 4 o0 —F g
Table 4- Variance analysis of the measured traits of Amaranthus and Chenopodium under the influence of
Peganum harmala L. extract treatment in pot

adyy b @l Jsb eSas 03
N e 35T a3 Root length Stem length Dry weight
S.0.vV DF Lf'}f'cu o_)fﬂ.cl.w gf))’.cu cj?w uf}J’CU DJ;AAL-N
Amaranthus  Chenopodium  Amaranthus ~ Chenopodium  Amaranthus ~ Chenopodium
Xty
A 3 0.227ns 0.453ns 1.097* 0.544* 0.008ns 0.005ns
Block
Lo
o 4 72.078** 183.46** 412.63** 257.19** 7.634** 9.017**
treatment
s
12 0.229 0.192 0.242 0.13 0.011 0.010
Error
) SN kS i
() s e . 7.25 3.99 331 253 5.93 4.47
CV (%)
Continued table 4. ¥ g aelsl
IS Js S s sme IS Jloms 43 (g gmn S ST e
¥ g @37 a5 Total chlorophyl content Total soluble sugar content Total antioxidant activity
S.0vV DF oAl 0 4ol oAt o 5 dedw ¥ o 5 dales
Amaranthus  Chenopodium  Amaranthus  Chenopodium  Amaranthus  Chenopodium
s
# 3 0.031ns 0.025ns 7.64* 0.034ns 1.789ns 2.77ns
Block
s 4 0.444** 1.199** 79.767** 65.589** 511.4** 518.19**
treatment
o
12 0.03 0.02 153 37.49 1.23 2.15
Error
1) Ol kS s
(1) s e 2 - 7.96 6.73 10.10 7.34 11.70 12.19

CV (%)

.M)biﬁj“)b@dbb\chdjzj\:&u L)lﬁg#ﬁ.bgr.;jm'iﬁ*} % NS
ns, * and ** are non-significant, significant at the five percent and one percent probability levels, respectively.
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Table 5- Comparison of the mean measured traits of Amaranthus and Chenopodium under the influence of
Peganum harmala L. extract treatment in pots

GLAG-J_)J,J@ sl Job o 333 Jchéﬁjkf JYJ}L’“‘-*de’“ @"‘:‘"‘;'&;TC-:JW
bes (o) (pagibe) (Gppef) OIS (e Sk «
Extract |ength of the Stem length Dry weight cthT:’JSLy" Total ig'n“tglnet sugar ant;‘;tﬁj'am
main root (cm) (cm) (g per plant) (mg/ g FW) (mg/ g DW) activity (%)
%) IS 1% £ » £ » IS 1% 1S 1% 1S
o= 3 i 3 i 2 i 3 i 3 Wi 2
&%_38. A\%ig. k%‘é%m%i%m% '384&%‘38.
78 22 s 8 8 2 28 8 ? > 2 78 2
b} b} & ) 5} ) & ) & )
< o < o < o < o < o < o
L
C.ut | 12.83* 21.32* 29.70* 26.74* 3.81% 4412 2.66° 2.90° 6.03¢ 3.93¢ 46.56°  47.61°
ontro
JARENS
10% A)t 8.10° 1243 17.12° 16.58° 2.44° 2.85° 2.43® 2.30° 9.46° 6.40¢ 63.46° 67.30¢
6 100
Yl
20% Jt 6.35° 11.12° 16.70° 12.77° 1.57° 1.99¢ 2.19% 2.06° 13.80° 9.89¢ 68.95°  70.43°
6 100
Vo dila
10% ‘@t 4,004 6.08¢ 6.10° 8.49¢ 0.80¢ 1.17¢ 2.15¢ 1.89¢ 14.73° 11.97° 71.60° 73.12°
6 stem
Yol sl
20% st 1.68° 3.88° 4.50¢ 6.48° 0.33¢ 0.58° 1.77¢ 1.41¢ 17.222 13.88% 75.49*  76.64%
6 stem

LBl e Gyl gme Ml A8l LD (g ls sae cla.» 23 5SSl 09031 olal &S 2ie o > (61l ‘5LA~_}:§3\._.»
Means with common letters according to Duncan test at a significant level of 5% have no significant difference.

3 S, .(Ebrahimi Mohammadabadi et al., 2015)
$3) » slaalas ,s (Saraei et al., 2012) ol LS
J29 S (Sl gon oS AL 55 g 5 S p glacale
S oS S 5wl Teylae b cow S
Sl Yzt el ol e ls 0Lt (g lsbias 2alS”
(A o Bl e A o s IS o 5T b
3 ol ST Lo st g kS (a5 5o il
L P35 IS 05T Cdled o s 87 2L 131 |
S A5 4 e Lol 3 o 5Tl il JUs

. (Meyghani, 2003) 5 §

S gk WS (S gime

oo lae 457 sy Ol odeT Cwss (slaosls

Jloee 3 Ol e (S5 il oS Cialien (gla el
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S5 B9 Sgioe
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33 2 S s S i 655 Sl gmn b a
S Gpoa (F Jadar) Cbls ) 5,90 5 plile
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bojacd 5 s Szl s acale slas 5o JS Jos &
3 VWY Olj g Al &8y 5 il o jlnae Yo o
e Osdz) 35 5 055 08 05 e VM
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o)lmas 4 Lo § plils 53 0 5 IS 2l Ol e
ZbelS 53 aS ol S3apsY ol wal 4ty
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W 5y oslas mha IS s 8 sasli
oIl e faake 5 Cale s ST ST Clb O e
Yol il o i) bl ojlas 13 ol 03 5 3L
Shalss adllan b (O Jsd) 351 7 show K05 51 ity (
Sl GRIH S A e e oSS T
oS zeslie (slay87s 5le 1 K olS laSTl o7
LSS5 5 coman GLAIT L (o 55 21 50
aonSsp & SLS 5 ol & 3 d 0 Jb O3S
T S 5 slad ol 5 B pn S )
winas gl Ol &S sls Olis xS Sl ) e
oJ ko el 51 5T (S JISSsl, S 5 05 o Sl
S s SYBE) 5T o> sl
SLS 5 s 5556 wile) sas 3T, 5 (s U gams
(Yanetal.2015) & 5 o L1, (s 55,87 5 J g
ebu,(.,f)y&h,w S 1 Sl 31 glandlan s
Lo 3T Sl 5 puS slaasal S ws,
LaS dd jab ta g b oy oS DSl ST
ju,ms(.uf Sanmals Ls ) dlaoylae Chle il 3l
Sl 4Bl 2l Ol ST 5T Lo 5T el

. (hatami hampa et al., 2018)

S g5 dx
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S5l Slio (w3 Ll 2T o, Luae &S5 T
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53 s a5 4l Uob ¢ Sl S ¢ S50
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5 Ll S IS AT 21 2l 31 S0 87 sl
ren 3 g Sl ) 535 S i1 3o
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Sobe 4055 15 il T ojlas Lib cou i
At ST S5 i 53 o b Sl
2 Kol Caliie gl T o5lae S50 510

AR

OLen 5 Sl s,

Jslowe A3 Ol 50 OT Ao ys 2l 590 5 Aol 8w g iy s
I o3 A6 dsbome 45 o al 53 5 3L
23 Jges L8 O as o 2087 (0 J ) Sl (6 2
Ll o)las O man pude 4y bss o 5 plide 55
55308 208G YA o gl s 21T s 52 )
*"Acbjéydjlaﬁuéjhﬂd%}(w
o op) 03 aS A b edal e 5 acale 55 a3 Bl
A5 (1,1 cAalis & Coed Rl PF/AL L s Sl
B S e JS Jslea
walii g S os g 4 Lol s S mlaw 5153
S o Ll (Sl oS 5 S Bl 3 ege ]
GOkl o Jslone (GladB Db per ((rimen
255 5 alginn 505 oo ST 505 STl Olazs L
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