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Abstract

This research was conducted in order to investigate the effect of aqueous extract of different organs of Zygophyllum eurypterum L. on the
growth and germination indices of Triticum aestivum and Acroptilon repens. The test treatments included aqueous extracts of Zygophyllum
eurypterum L. in concentrations of 5, 10 and 15% of roots, 5, 10 and 15% of aerial organs and control (distilled water). The results showed
that with increasing extract concentration, the growth traits and total chlorophyll of both investigated plants significantly decreased. In
such a way that the highest and lowest inhibition rates were associated with 15% aerial organs extract and 5% root extract, respectively,
but the antioxidant activity of Triticum aestivum L. and Acroptilon repens L. increased with increasing levels of root and stem extract of
Zygophyllum eurypterum L.. The results showed that the highest level of aerial organs Zygophyllum eurypterum L. in Triticum aestivum
L. reduced the germination rate by 77.12% compared to the control. However, the germination of Acroptilon repens L. seeds completely
stopped at the levels of 10 and 15% of aerial organs. By increasing the aerial organs extract concentration to 15%; root length decreased
by 49.2% and 52.9% in Acroptilon repens L., and in Triticum aestivum L. , respectively. The highest amount of antioxidant activity was
observed at the level of 15% of aerial organs in both plants, and among this, Acroptilon repens L. had more antioxidant activity with
70.32%. Most of the examined traits including germination percentage, root length and stem length,in Acroptilon repens L. weed, were
more sensitive to the allelopathic effects of Zygophyllum eurypterum L. extract compared to Triticum aestivum. Based on the results the
aerial organs extract of Zygophyllum eurypterum L were more capable to dealing with germination and seedling growth than the root
extract. Therefore, 15% aqueous extract of stem and leaves of Zygophyllum eurypterum L can be suggested for reducing the growth and
weakening of Acroptilon repens L weed.
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Table 2- Variance analysis of the measured traits of Triticum aestivum and Acroptilon repens under the
influence of Zygophyllum eurypterum L. extract treatment in laboratory
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Table 3- Comparison of the mean measured traits of Triticum aestivum and Acroptilon repens under the
influence of Zygophyllum eurypterum extract treatment
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Table 4- Variance analysis of the measured traits of Triticum aestivum and Acroptilon repens under the
influence of Zygophyllum eurypterum L. extract treatment in pot

iy Jsb aldb Bl oS 0
s o2 Root length Stem length Stem dry weigh
sov T - s = e -
DF Triticum Acroptilon Triticum Acroptilon Triticum Acroptilon
aestivum repens aestivum repens aestivum repens
oS
$ 3 0.915ns 2.09* 9.37ns 3.57ns 0.182ns 0.004ns
Block
b
o 6 24.15** 12.36** 121.18** 182.27** 2.12%* 3.22%*
treatment
Lo
18 2.69 0.53 16.45 8.90 0.173 0.33
Error
(1) O s s o
st - 17.33 9.91 11.25 12.28 13.91 6.99
CV (%)
Continued table 4 F U aals!
&y oo JS Jbs IS (¢ smme ST 5T
s o2 leaf surface Total chlorophyl content Total antioxidant activity
= 33T f"“f al f"“f L (.\.\;f 4l
SHOAY) v ) v ] v )
DF Triticum Acroptilon Triticum Acroptilon Triticum Acroptilon
aestivum repens aestivum repens aestivum repens
&S
* 3 0.490ns 0.25ns 5.55* 1.43ns 14.99ns 30.04ns
Block
b
o 6 7.54%* 3.43** 5.73** 22.79** 1310** 596.28**
treatment
Lot
18 0.379 0.27 1.25 0.61 8.48 30.89
Error
[VARGE Jove R
e - 9.15 11.11 15.58 8.24 6.56 10.61

CV (%)

.M)big‘jvu)b@dl»b‘cln.u_}:ﬂ:dbu Qls gre b o 5 4 sy x 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 Triticum aestivum and Acroptilon repens under the
influence of Zygophyllum eurypterum extract treatment in pots

=3 .
) Wl S 05 P el ST ST e
iy dib S e 25 e Sk
(o L) Gl 6l o (535305 o o 50 e )
| -~ :“f A Stem length Stem dry IGJ]: ﬂf (7035 Total
n - r S
mzir?trogt (tcr$1) (cm) weight ea (Cs:qz)ace Total antioxidant
(g per plant) chlorophyll activity (%)
oslas (mg /g FW)
Extract £ 2] £ @ £ @ £ 2 £ 2 £ 2
2 2 2 2 2 2 = 2 2 2 2 g
3 e 2 e 2 e 2 e 3 g 2 e
Vv © s V4 © S Y ®© S v ®© S Y4 ® S 41 ® c
\%/E j.‘—g\{g j% \QLE j‘—g\%g j.‘—g\:“.,g jg Y’ng%
3 g 38 g 3 g 3 g 3 g 3 g
E= = b= = b= = = = = = h= P
= Q e Q e o fe o = Q = Q
(= < (= < (= < (= < (= < = <
Aals
13.98*  10.04°  44.60°  3452* 413 385 8.842 5.76 893"  14.18* 16.33"  33.18°
Control
. 4ty
) 10.97° 9.20% 40.80%° 29.54° 3.63% 3.51° 8.012 5.558 8.837 11.03> 28.18°  43.10¢
%5 root
ARVAPS-
- 9.42  7.64>  37.86™ 26.60* 312  2.92° 7.02°  4.95°  7.09 8.96°  40.16¢  49.20%
%10 root
VO, ads s
i 7.77%  6.36% 32139 2454« 2509 2441 6.35° 3549 669"  8.057  49.09° 5537
%15 root
o7, g)sa plil
"'_’A £ 9.64%  7.12% 3576 21.77%  301° 234 6.58° 496  6.45° 8.58°  47.47° 53.19°
%?5 aerial organs
Vel olsn pll
" 7.949  6.02% 32539 1866 248" 187 5.34° 3.98¢ 6.15° 8.66°  59.64°  62.20%
%10 aerial organs
VO, gl m pltl
A 6.58¢ 510° 2863  14.40" 197 1.28 4.98° 3.07¢ 6.19° 7.057  69.54*  70.322

%15 aerial organs

B a6l e SV 3 O (g s me el 53 STl3 D 3a5T by S 2ta 3y sl sl Kk
Means with common letters according to Duncan test at a significant level of 5% have no significant difference.

M



\F'Ymk/raJL«Q/\Y&/Q‘ﬁ‘)-’u&)jujr)l&qj@

V07 sl 5s) S ST BT Sl Ol e o i
0 Jsder) w5551 s YVVFL ol ((olsn el o slas

S As e e ol S gladilsi andllas L
1P Ll o 2l 3 oS geglie ol
g T S il DS ST ST Sl
4 OLS 5 ol 4 8 e Jb 05STL SLS 5 5
L5 0 5 ided SIS 5 Gladl ol a5 S
slgn Fp S ol b il 8 S e ajly el
e 515 o e T 85 DS 53 5 g g0 SIS, UIT
oz 51 OIS BT o 5T 51 solad Sl 21531
L5 S s S sl S|
o)las —5LJ sk>e .(ROmero-Romero et al., 2005)
Slalté 35 comalS Uy 2l o 25
opalS O | ST slago 5T Collad Ol Jibn 5 I s
sl 4+ (Farhoudi and Lee, 2013) > & i s 5Y
35 0ds 0587 b Slasi 5 A5 Com go T S5
(ol Sl da 35 IS o 5 el b
Lo 5T ol 3 5 b s el SIS 5
N RPN PV (- I TS P PRS-
«(Farhoudi and Lee, 2013)

S g5 dx

Calizee slapltl o las &S 50 Ol Gaasw ol mb

=105 oS s, Slis 655 sloals 3G = oS
o (bl (43l) T L;Laqu\v_iur.uf
(S sl h ol & At el G ol a5
Wl olE Ak s 4 o (6 ey (T S5 Lol
Lyl 5 53 Gddy Dlio Ol e o oS g samee 52
$laoslae ShIE o 5V 4 by s sl 5 o8l 5T
B g glm il o sast 4 g gl 55
5 580 Ol O 4 0 3l Laejlosae cbale )l e
3l RS ) 3590 oS 53 8 S50l o e
s iy o (5 a8 LS plS (o nl 3 s

. @ygophyllum eurypterum L.) =3 oS T T iy

AS

)50 SWsled 4a (zmd aly ) o)lae O o 2
PSS s IS Ol e Al e Ol e S5 4 o3l
ool el 3 s IS J05 IS Ol s o iy LS
5 505308 2505 o VENA Ul 4 0 lae O3 s
5 len phbl oslas lle 0 YL 53 OT o 28
Oljee o 0 o 808 ol a iy o5l ae pman
05 53 08 e MO S VM0 L1 LadT JS7 b i
RIS o VO, gl m il o5l a3 505
(O Jsitor) L Aall pebans 4 Cod o 1 04/,

e AalS G b 3l o TS LS 5
O iy (2 b 5l s 5 0T 03l S o6 5 J35,18
e jalsS o wgs ialsS Eel Lad)y,
@&Jﬁ-nbb@qﬁ'&.&l{@J:)th.\aﬁﬁ;
O, 5 45 .(Bond and Turner, 2006) Js 4
Al Ylaz| 48 Ws s b, S (Zou et al., 2019)
2 P35S 5T b s Jsa 35,057 015
théﬁ:!y&ﬁlbuiﬂjjﬁ(@):.w\ﬁbilrﬁl
ORI B ) 5 ST el Ao Sl oS
Bo R PRI LN | C N S P =
J5 A5 5 s 05 8 M b 335,087 0 5T k50 e
035 bt LSS 5 by JS 1 e 03 8
29SS 4 28 o o o Jg pal 5 4l gl oLy
25

oS OnSTI ST Cdlad 2l o b 05 ae
@wtg,uzﬁjg‘u&\ﬁg.ma,wapaul,u
Cdled i ST G sy o )lae
Sz 3310 o )las jlesliwl 4 b g e Slu S| 5T
IS A S e ] 534S g b s gl
romed (bls Al e 4y s 213 OY/YYY,
Il e 25T 55 8 (slaeslae 5
O s 4ST (G g s A 4l acale 5 OlLST ST
stlsn il o5lae VO 5 Ve mla 3 Lo ol Ol e
5 boylae jlosleul pde oy oMl L edal i



\F'Ymk/raJL«&/\Y&/Q‘ﬁ‘).’u&)}ujr)l&qj&:

S U e b gl Al 5 g SRS AT ety
Ledils D) g 0 Ll 0 o S U p) LS o0
sold J S IS8 a ) JpnS (lsmn 5 03505 Jos
a3 e Cale an ialeT cpl 5o .S 51T sia
NPINER PPy W UK SR VRCININ Jr S WS
S 4505 550 Cale 53 53 0S| ST leb 21530

NI S| JUNE R PRI E N g

Reference

O en 5 55kl

@J(J.L?L;cbj oS Sialr S ol 5l .cils
A2l st 4 ol ol el 8 815 e slas 3T
HOlg o ST 3350 j a0 Glacale jsdo e
OLLE 013 51,3 L 5 T sl s e oS o jlae
S35 55 7 oL eSS T 4 pslie 2,5
~S3HESS ol o 5 gad o8l A 505 2l
S slcle 8 5 I 5SS b dex 1 n iy le

J})d‘)).@‘ﬁ-&\)&)@)wdhaﬂw

é.gla.o

Ataei, A., E. Gholamalipour Alamdari, Z. Avarseji, and A. Rahemi Karizaki. 2022. Study of allelopathic
effect of aqueous extract of various organs of Fumaria parviflora on morphological, physiological and
biochemical charateractics of Lolium rigidum. Appl. Biol. 34(4): 94-112.

Abbasvand, E. 2020. Surveyof allelopathic effect of Syrianbeancaper (Zygophyllumfabago L.), Marigold
(Calendulaofficinalis L.) and Apple ofperu (Datura stramonium L.) on some physiological traits of basil
(Ocimum basilicum L.) in presence and absence of Field dodder (Cuscuta campestris). Ph.D thesis in the field
of agriculture. School of Agriculture. Tabriz University. Iran. (In Persian, with English Abstract)

Alipour Garavand, S., M. Amini Dehaghi, and S. Gholami. 2019. Allelopathic effect of different weeds extracts
on germination and biochemical composition of three varieties of sesame (Sesamum indicum L.). Res. 9(3): 68-81.
(In Persian). http://seedresearch.gorganiau.ac.ir/article_670463_d1be226e3260aa010a34549f16b648f8.pdf

Asgharipour, M. R., M. H. Rashed Mohassel, M. Rostami, and E. Eizadi. 2015. The allelopathic potential
of saffron (Crocus sativus L.) on following crop in rotation. Int. Symp. saffron Biol. Technol, 28-30 October,
Mashhad, Iran.

Arnon, A.N. 1967. Method of extraction of chlorophyll in the plants. Agronomy. 23: 112-121.

Bayat, H., A. Naseri Moghaddam, and M. Aminifard. 2020. Allelopathic effects of narcissus (Narcissus
tazetta L.) extract on germination, growth and physiological characteristics of couch grass (Agropyron repens)
and wild oat (Avena fatua). Seed Sci. Res. 6(4): 457-469. (In Persian). D0i:10.22124/IJMS.2020.3925

Barmaki, M. 2019. Study of the allelopathic effect of saline grass on germination and heterotrophic seedling
growth of some crops. Plant Ecol. Conserv. 6: 135-152. (In Persian)

Bond, W., and R. Turner. 2006. The biology and non-chemical control of common amaranth (Amarantus
retroflexus L. ). John Wiley and Sons, INC. New York.

Ben Hammouda, M., H. Ghorbal, R.J. Kremer, and O. Oueslati. 2001. Allelopathic effects of barley
extracts on germination and seedling growth of bread and durum wheat. Agronomy. 21(1): 65-71.
D0i:10.1051/agro:2001109

Ebrahimi, L. 2014. The allelopathic effect of the plant (Zygophyllum fabago L.) on pinto beans (Phaseolus
vulgaris L.) and some of its important weeds. Master's thesis in the field of agricultural engineering. Tabrabz
University. Iran. (In Persian)

El-Khatib, A. A., A. K. Hegazy, and H.K. Gala. 2004. Does allelopathy have a role in the ecology of
Chenopodium murale. Anna. Bota Fennici. 41: 37-45.

Fallah, S., E. Madadi, A. Sadeghpour, H. Barani-Beiranvand. 2023. The effect of allochemical compounds
of chamomile on changes in physiological parameters and growth of charlock mustard compared to wheat.
Plant Proc. Func. 11 (47) :173-194. Dor: 20.1001.1.23222727.1401.11.47.13.2


https://doi.org/10.22124/jms.2020.3925
https://doi.org/10.1051/agro:2001109

VEY LY o Lt VY e/ Ol 5k sl spsle 455 Zygophylium eurypterum L.) o3 oS T T iy

Farhoudi, R. and D. Lee. 2013. Allelopatic Effects of Barley Extract (Hordeum vulgare) on Sucrose Synthase
Activity, Lipid Peroxidation and Antioxidant Enzymatic Activities of Hordeum spontoneum and Avena
ludoviciana. Proc. Natl. Acad. Sci. USA. 83 (3):447 —452. 10.1007/s40011-012-0137-7

Ghasemi Arian, A., R. Ghorbani, M. Nasripour Yazdi. and M. Mesdaghi. 2016. Effect of temperature on
seed germination characteristics of Doremaammoniacum. Plant Res. (Biol), 29 (3): 686-693.
20.1001.1.23832592.1395.29.3.20.6 (In Persian)

Gulzar, A., M. B.Siddiqui, and S. Bi. 2016. Phenolic acid allelochemicals induced morphological,
ultrastructural and cytological modification on Cassia sophera and Allium Cepa. Prot. 253(5): 1211-1221. Doi:
10.1007/s00709-015-0862-x

Heydari, N. 2022. Wheat Water Productivity in Iran Compared with Data of Some  Countries. Journal of
Water Research in Agriculture. 35(4): 421-436. doi.org/10.22092/jwra.2022.356037.892

Han, C., K. Pan, N. Wu, J. Wang, and W. Li. 2008. Allelopathic effect of ginger on seed germination and
seedling growth of soybean and chive. Sci. Hortic. 116 (3): 330-336. doi.org/10.1016/j.scienta.2008.01.005

Hegab, M. M., S. E. A. Khodary, O. Hammouda, and Ghareib, H. R. 2008. Autotoxicity of chard and its
allelopathic potentiality on germination and some metabolic activities associated with growth of wheat
seedlings. Afr. J. Biotechnol. 7 (7): 884-892. Doi: 10.5897/ajb

Ikic, 1., M. Maricevic, S. Tomasovic, J. Gunjaca, Z. Sarcevic, and H. Arcevic. 2012. The effect of
germination temperature on seed dormancy in creation -grown winter wheats. Euphytica. 188: 25 -34.
doi.org/10.1007/s10681-012-0735-8

Khalili Mahalleh, J., F. Jalili, and N. Hosseini. 2014. Effect of four kind of allelopathic weed on the
germination and growth of forage sorghum. Rese. Crop Sci. 5(20): 107-122.

Kafashzadeh, Z., S. M. Nabavi Kalat, M. Bazobandi. 2011. The Allelopathic Effects of Aqueous Extracts
and Foliage Powder of Rye on Germination Indices and Seedling Growth of Three Canola Cultivars. Weed
Ecology. 1(2): 103-121. (In Persian)

Klein, H. 2011. Russian Knapweed (Acroptilon repens L. de Candolle). Alaska National Heritage Program.
University of Alaska Anchorage.

Kheradmand, B., S. Shahrokhi, M. Mehrpoyan, M. Farbodi, and A. Faramarzi. 2011. Allelopathic effect
of extracts of various weeds of ivy on germination of four barley cultivars. Second Natl. Conf. Seed Sci.
Technol., Islamic Azad University, Mashhad Branch, Iran. (In Persian)

Mazoochi, A., S.A. Pourmousavi, A. Bamoniri. 2021. Essential oil analysis and biological activities of the
aerial parts of Zygophyllum eichwaldii C. A. Mey., a native plant from Iran. J. Med. Plants. 20 (79) :85-98.
D0i:10.52547/jmp.20.79.85

Moaven, N., R. Ghorbani, R. Rezaeian Doloi. 2014. Investigation on Biological Control of Russian
Knapweed (Acroptilon repens L.) with Fungal Pathogens. Agric Sci and Sustainable Prod. 24 (2), 107-122.
sustainagriculture.tabrizu.ac.ir/article_1791.html

Naqdibadi, H., H. Omidi, H. Shams, Y. Kian, M. Dehghani Meshkani, M. Seif Sahandi. 2010. Inhibitory
effects of Peganum harmala aqueous extract on seed germination and growth of portulaca oleracea and
Chenopodium album seeds. Q. Med Plants. 9 (33): 116-127. Dor: 20.1001.1.2717204.2010.9.33.15.1

Omidpanah, N., Z. Asrar, and A. Moradshahi. 2011. Allelopathic potential of Zhumeria majdae essential
oil on Dbrassica napus (Talaye -cultivar). Plant Biology, 3 (7): 1-10. (In Persian). Dor:
20.1001.1.20088264.1390.3.7.2.8

Peerzada, A. M., A. A. Bajwa, H. H. Ali, and B. S. Chauhan. 2016. Biology, impact, and management of
Echinochloa colona L., Crop Protection, 83: 56-66. D0i:10.1016/j.cropro.2016.01.011

Pirzad, A., V. R. Ghasemian, M. Sharifi, M. Sedghi, H. Hadi. 2012. The effect of aqueous extract Salvia
officinalis and Artemisia sieberi on germination and seedling growth of Amaranthus retroflexus. J. Plant
Protec. Res. 26 (2): 145-151. Doi: 10.22067/JPP.\VV2612.13814

Rezvani, R. and A. Dadkhah. 2023. A study of The effect of the aqueous extract of different organs of
Peganum harmala L. on the germination and growth of Amaranthus retroflexus L. and Chenopodium album
L.. J. Seed Sci.Technol.. 12 (1): 1-14. Doi: 10.22092/ijsst.2022.359764.1451

1)


http://dx.doi.org/10.1007/s40011-012-0137-7
https://dorl.net/dor/20.1001.1.23832592.1395.29.3.20.6
https://link.springer.com/article/10.1007/s00709-015-0862-x
https://doi.org/10.22092/jwra.2022.356037.892
http://dx.doi.org/10.52547/jmp.20.79.85
https://doi.org/10.1016/j.cropro.2016.01.011

VY Sl /¥ o sled /Y o/ 010 5 655k 5 p she o 5 O 5 (6l

Romero-Romero, T., S. Sanchez-Nieto, A. Sanjuan-Badillo, A. L. Anaya, and R. Cruz-Ortega. 2005.
Comparative effects of allelochemical and water stress in roots of Lycopersicon esculentum Mill Plant
(Solanaceae). Plant Sci. 168: 1059-1066. Doi:10.1016/j.plantsci.2004.12.002

Turkmen, N., F. Sari. and Y.S, Velioglu. 2005. The effect of cooking methods on total phenolics and
antioxidant activity of selected green vegetables. J. Food Chem. 93 (4): 713-718.
Doi:10.1016/j.foodchem.2004.12.038

Yazdany, M., S. Babaei, and I. Haghiyan. 2021. Allelopathic Effects of Amygdalus scoparia, Daphne
mezereum, and Ebenus stellata on Seed Germination Percentage of Important Under-Floor Species. Des.
Ecosystem Eng. 9 (29): 89-100. Doi: 10.22052/DEEJ.2020.9.29.51

Zou, J. N, X. J. Jin, Y. X. Zhang, C. Y. Ren, M. C. Zhang, and M. X. Wang. 2019. Effects of melatonin
on photosynthesis and soybean seed growth during grain filling under drought stress. Photosynthetica. 57 (2):
512-520. Doi: 10.32615/ps.2019.066

ay


https://doi.org/10.1016/j.plantsci.2004.12.002
https://doi.org/10.1016/j.foodchem.2004.12.038

