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Abstract 

 

This study aims to assess the value of widely spread harmful plants in 

agricultural fields and to improve the growth and productivity of agriculturally and 

industrially important crops. This research was conducted to study the 

phytochemical properties of the two plants Sonchus asper L. and Cynanchum 

acutum L., and the effect of spraying their aqueous extracts at three different 

concentrations on the growth and production characteristics of two crops: peanut 

(Arachis hypogaea L.) and potato (Solanum tuberosum L.). The experiment was 

designed using a completely randomized block design, and the statistical analysis 

was based on the ANOVA test in Excel. 

The results showed that the aerial parts of the plants have a high water 

content, organic matter, and mineral content, in addition to high nutritional value. 

The carbohydrate content was higher in the extract of Sonchus asper L., while the 

protein content was higher in Cynanchum acutum L.. The results also indicated that 

both plants are rich in secondary metabolites, with high levels of phenolics, 

flavonoids, and tannins. The extracts exhibited strong reducing power in the 

DPPH* and FRAP assays. 

Regarding the effect of the plant extracts on peanut crops, it was found that 

the aqueous extract of both plants had an allelopathic inhibitory effect on seed 

germination characteristics of peanut crops, which increased with concentration, in 

addition to affecting vegetative growth characteristics, production, and chemical 

properties, as well as flavonoid content in seeds. However, phenolic content 

increased at a concentration of 15 mg/ml. As for the effect of spraying the plant 

extract on potato crops, the results showed a decrease in vegetative growth 

characteristics, represented by the number and area of leaves, stem length, 

production characteristics, dry matter percentage, as well as nutritional value and 

flavonoid content. Meanwhile, ash content, the number of branches, and phenolic 

content increased at a concentration of 15 mg/ml. However, the characteristics of 

tuber number and leaf number and plant height did not respond to the spraying 

process. 

Overall, it was found that Sonchus asper L. and Cynanchum acutum L. have 

promising agricultural and medicinal importance and can be used as natural 

herbicides to reduce weeds without considering them as organic fertilizers. 

Keywords: Cynanchum acutum L., Sonchus asper L., Arachis hypogaea L., 

Solanum tuberosum L., Allelopathic. 
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Abs: Absorbance 

A0: Absorbency in the presence of a sample 

A1: Absorbency in the absence of a sample 

BHT: Butylated Hydroxytoluene 

BSA: Bovine Serum Albumin 

DM: Dry Matter 

DMSI: Dry matter stress tolerance index  

DPPH: 2,2-diphenyl-1-picrylhydrazyl 

EC50: Effective Concentration at which the absorbance was 0.5 

Ex: Extract 

FeCl3: Iron (III) chloride, a chemical compound 
g: Grams  

GAE: Gallic Acid Equivalent 

GSI: Germination stress tolerance index  

GP: The germination percentage  

GSI: Germination stress tolerance index  

I (%): Inhibition percentage 

IC50: inhibition concentration at 50% 

IP: Inhibitive percentage  

K3[Fe (CN)6]: Potassium ferricyanide 

min: Minutes 

PHSI: Plant height stress tolerance index  

PI: Promotion index 

Q E: Quercetin Equivalent 

RLSI: Root length stress tolerance index  

SV: Seed vigor  

TCA: Trichloroacetic Acid 

TWC: The tissue water content 

 VI: vigor index 
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DSA, 2024

(Solanum tuberosum L.

Devaux et al., 2019

Arachis hypogaea L.

Davis and Dean, 2016

Chauhan, 2020

Jabran et al., 2015Herbicides

pesticides

De et al., 2014

Abbas et al., 2021

Koehler‐Cole et al., 2020

Li et al., 2021

Karimmojeni et al., 2022; Ullah et al., 2023

Jeschke, 2016; Seiber et al., 2014



Abdelhameed et al., 2021

Malo 

et al., 2017

Inderjit and Duke, 2003; Karimmojeni et al., 2022; Tigre 

et al., 2012

Gurmani et al., 2021

Javaid et al., 2006

Santos, 2012

Cynanchum acutum LSonchus asper 
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I Solanum tuberosum L. 

1  Solanum tuberosum L. 

Spooner, 2013

Pizaroo

Lee, 2006

2  

Haddad, 2014



3  

Rasmussen et 

al., 2021 .Saidi and Hajibarat, 2020

Deloko et al., 2021; 

Hawkes, 1990

Rolland et al., 2008

Bacha, 2023)

Statista, 

2024



) 4, 202tatistaS(. 

4  

Devaux et al., 

2020; Strasberg et al., 1999

4202Statista, 



)4, 202tatistaS(

5  

Andre et al., 2009Machado and Serralheiro, 2017

Dahal et al., 2019

Ahmad, Kiple and Ornelas, 2000

Dale et al., 2003; Mohammed, 2017; Singh DK, 

2014100 g



100 gFWKole, 2023

6 

Solanum tuberosum L.

Kavas et al., 2017; Slater et al., 

2014

diploids

2n = 2x = 242n = 3x =362n = 4x = 

482n = 5x = 602n = 6x= 72hexaploids

nothospeciesSpooner et al., 2004

Hawkes, 1990; Nigussie et al., 2023

(3)



Hawkes, 1990

Métaphytes (Végétaux supérieurs) Règne 

Spermatophytes Embranchement 

Angiospermes Sous-embranchement 

Dicotylédones Classe 

Asteridae Sous-classe 

Polemoniales Ordre 

Solanaceae Famille 

Solanoideae Sous-Famille 

Solaneae Tribu 

Solanum L Genre 

 Sous-Genre 

PetotaDumortier Section 

Potatoe G. Don Sous-section 

Rotata Hawkes Super-série 

Tuberosa (Rydb.) Hawkes Série/Groupe 

Solanum Espèce 

tuberosum Sous-espèce 

7  

Barceloux, 

2009; Johnson and Cummings, 2015(4)



1.7 

 100 cmBurton, 1989

ovate-ellipticJohnson and 

Cummings, 201515 cm



Rousselle et al., 

1996

Rousselle et al., 

1996

Huamán, 1986

8 



9 

Mendoza and Sawyer, 1985

Mendoza, 

1993

late blightpotato virus Y)potato 

cyst nematode

high oomyceteChen et 

al., 2018Haverkort et al., 2009

potato virus Y)

Kreuze et al., 2020

potato cyst nematode%Sood et al., 2022

II Arachis  hypogaea L.

1 Arachis hypogaea L. 

Arachis hypogaea L.groundnutpeanut

Akram et al., 2018; Motagi et 

al., 2022

Akram et al., 2018



2  

Plants of the World 

Online

3  

Statista, 2024

Statista, 2024



4 

Akram et al., 2018

Statista, 2024

DSA, 2024

5  

Davis and Dean, 2016; 

Luo et al., 2010



Davis and Dean, 2016

%

Gibbons, 1980

%

%  

 

 

6.18 

30.90  

7.83  

46.23 NFE 

9.46  

 



6  

Arachis hypogaea L.

Wojciechowski et al., 2004 Arachis

diploids

 2n = 2x = 20, 2n = 2x = 18 2n = 4x = 40

Arachis hypogaea L.(Plants of the 

World Online)

PlanteRégne

Magnoliophyta Division 

Magnoliopsida Class 

Fables Ordre 

Fabaceaes Famille 

Fabiodeae Sous Famille 

Aechyomeneae Tribu 

Arachis Genre 

Arachis hypogaea Espèce 

 



7  

Ndiaye, 1986 

Krapovickas and Gregory, 1994Gillier and Silvestre, 

1969



5 cm 

Gillier and Silvestre, 1969

 

 

Nigam et al., 1983

 



 

Foncéka, 2010
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30 cm

20 cm

 

9 



Mayeux, 2001.

 

 

 

Abbas et al., 

2021

10 cm



10 

DSA, 2024 

 

PH

PHDSA, 2024

DSA, 2024

11 

Lupinus



DSA, 2024

12 cm 

.

45 kg50 kg20 cm

90 kg 50 kg

DSA,

5 cm5 cm

20 cm

30 cm

4 cmDSA, 2024



4.11 

(DSA, 2024) 

 

2m 4200

200 kg

30 kg

100 kg150 kg200 kg

Abbas et al., 2021

;Basu et al., 2008; Lanier et al., 2005; Liu et al., 2015

 

 



12 

Abd-Elmagid et al., 2020; Khalifa et al., 2006; Mahmoud et al., 2006

Abd-

Elmagid et al., 2020; Khalifa et al., 2006; Mahmoud et al., 2006

,Cantonwine et al., 2006; Kishore et al., 2005; Mahmoud et al., 2006; 

Subrahmanyam et al., 1989 

Aspergillus flavus, A. 

parasiticus, Fusarium moniliforme, F.solani, Macrophomina phaseolina, 

Rhizocotina solani and Sclerotium rolfsiiEl-aal et al., 2013El-aal et al., 2013; 

Mahmoud et al., 2006

Peanut Nematodes

MeloidogynePratyleuchus



BelonoleimusAphelenchoidesrachidesDickson, 1998; 

Dickson and Waele, 2005; Minton and; Baujard, 1990; Timper et al., 2018
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I 

1  

Cassey et al., 2018; Rai and Singh, 

2020invasive alien plant species 

(IAPSRicciardi et al., 2013

Pratley et al., 1996

Richardson et al., 2000

(Cassey et al., 2018) 
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Parasites

Orobanche

 



 

 

 

Zimdahl and Basinger, 2024



 

 

Arif  

Sonchus arvensis 

Allium sp 

  

aureaCrocosmia 

 

RhizomeSorghum halapense 

(Stolon Cynodon 

dactylon 

Convolvulus arvensis 

Cyperus rotundus

وآخرون  2021



 

Grime, 1979

Berger et al., 2016; Butt et al., 2021; Rana and 

Krishi

Ammania baccifera, Eclipta alba

 

 Trianthema 

portulacastrumDigera arvensis

 



 

Tribulus terrestris, Argemone mexicana

 

 cynodon dactylon 

 setaria verticillata 

 chenopodium mural 

 malva parviflora 

 polypogon monspeliensis 

 portulaca oleracea

 chismus barbatus

3 

Lazzaro et al., 

2020; Vitousek et al., 1997.

Kettunen et al., 2008; 

Mazza et al., 2014



 

Muller et al., 1984

Dangwal et al., 2010

Hammadache, 1995; Soltner, 1999

Fenni, 2005

Oerke and Dehne, 2004

Ibrahim, 1984

Chaudhary et al., 2008; Marwat et al., 2008.

II 

1  

AllelopathyHans 

Molisch

Allelonpathos

Santos, 2012

Molisch

(Einhellig, 

1999)

Anaya, 1999; BORGHETTI et al., 2004; Rice, 1984



 

2  

Rice, 1984

 

3  

Santos, 2012

Carmo et al., 2007; Chou and 

Kuo, 1986

Rizvi, 2012

secondary metabolism

Santos et al., 

2006



 

Qiang et al., 2007 

4  

Gottlieb, 2012

Rice, 1984

glycosylated triterpenoidspolysaccharide

steroids



 

Kokate, 1996; Rizvi, 2012

flavonoidsflavonesflavanones

catechinsanthocyaninsproanthocyanins

isoflavonoids

Rice, 1984; Sakihama et al., 2002; Yamada et al., 1995

Cândido et al., 2010; Santamaria, 1999; Silva, 2007

MAIRESSE et al., 2007; Ortega et al., 2001

de Andrade 

Santiago et al., 2017

Alves et al., 2004; 

Inderjit and Duke, 2003

Santos, 2012



 

Rice, 1984

 Li et al., 2010. 
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الوسائل والطرق المستعملة



I 

; Najah, 1971; Voisin, 

2004

 

(https://interieur.gov.dz/Monographie/charte.php?lang=ar; DSA, 2024)

Barkat et al., 

2022

10 mm

II

1  

1.1  

Arachis hypogaea L.groundnutpeanutGosal and 

Wani, 2022Akram et al., 

2018; Motagi et al., 2022

Solanum Tuberrosum L., Var spunta 



Monneveux 

et al., 2013

Cynanchum acutum LApocynaceae

Mohamed et al., 2008

Abu Ziada et al., 2016

El-Demerdash et al., 2009a

Golzardi et al., 2015

Mohamed et al., 2008pharmaceutical 

codexGarnier et al., 1961

C. acutum L

Abu Ziada et al., 2016El-Sayed 

et al., 2020C. acutum L

-sitosterol amyrin lupeolHalim et al., 1990

sarcostinequercetinAbu Ziada et al., 2016

O quercetin dio-O-hexoside

Oquercetin 3-O- rhamnosyl glycosideO

quercetin 3-O- galactosideO quercetin 3-O- xyloside 

Heneidak et al., 2006scopoletin

scoparoneAbu Ziada et al., 2016; El-Demerdash et al., 2009b

Fawzy et al., 2008

Sonchus asper L.

Asteraceae"

15 cm

150 cm - 30 cm



Rahman et alRivera and de Castro, 1993

Sabeen and Ahmad, 2009

Sammon, 1998

Ahmad, 2006Gunathilake 

et al., 2018Hussain et al., 2010

Jimoh et al., 2011

C. acutum L S. asper L

  33°56'71"6°98'71"

 

6 km33°51'397"

7°00'703"

4 km33°55'198"7°03'157"



AZUD  

 PREMIER PC

cm 10

cm 8



2 

g 45 

min 5

lmg/m 45lm/gm 30 

lmg/m 15 

 L acutum C.L asper S.

.ypogaea Lh Arachis

 acutum L .C

asper L S.1530mg/ml

cm

ml 50

 

 acutum L .C L asper S.

RCBD

cm 50cm 30

m × 2.5 m 2



 C 

 Cca15 L acutum C.mg/ml 15

 

 Cca30 acutum L C.mg/ml 30

 

 Csa15 L spera .Smg/ml 15

 

 Csa30 L S. aspermg/ml 30

 

1.3Macroscopic Analyses 

%:The germination percentage (GP %)

Aghamir et al., 2016

GP = (n × 100) / N

n N

%:Inhibitive percentage (IP%)



E) / C] × 100 IP (%) = [(C 

CE

:Promotion index (PI)

PILaouedj 

(0.25)] × (0.5)] + [ nd8 × (0.75)] + [nd6 × (1)] + [nd4 × PI = [nd2

ndPI

 

%Germination stress tolerance index 

%) GSI(

%) GSI(

GSI% = [PI (E) / PI (C)]×100

PI (E)PIPI (C)

PI

%Plant height stress tolerance index 

%): PHSI(

%PHSI

Saima 

l., 2001Chung et a

وآخرون   2020

وآخرون   2018

Laouedj 2020   وآخرون



PHSI % = [ PH(E) / PH(C) ]× 100

PH(E))PH(C 

%Root lenght stress intolerance index 

(RLSI%)

%RLSI

RLSI % = [ RL(E) / RL(C) ]×100

RL(E)RL(C)

% Dry matter stress tolerance index

(DMSI%)

%RLSI

Ahmad 

DMSI % =[ DM(E) / DM(C)] × 100

DM(E)DM(C)

%Tissue water content (TWC%)

2000 Horwitz and Latimer 

Zaier 

TWC % = [ ( FW  DW ) / FW ] × 100

Saima 

2018
وآخرون   

وآخرون   2015

وآخرون  2020



FWDW

.%cmSeed vigor index I (SVI cm.%) 

VI ( I ) =  SL (cm ) × GP %

SL (cm)cm% GP 

Janmohammadi et al., 2008

I.%mgindex II (SVII mg.%)Seed vigor  

I

Aghamir et al., 2016

VI ( II ) =  SW (mg ) × GP %

) mg( WSmg% GP 

2.3 

Arachis hypogaea L.Arachis hypogaea 

L.

GPC. acutum L.

S. Asper L.Luber, Palmieri, Botelho, Rinaldo, & Andrade-Vieira, 2015



X = 1000Aragão et al., 2015

 

1.3.3 

2cm

2cm 1

2cm 1

2cmSingh, 2011 and Pandey

cm

 

g

g

g

g

Zamotaeva1997



g 40

g 40

 

%



%

%% %

%

%

de Kersabiec, 1996 andHoenig g 3

muffle furnace C° 550

Monti et al., 2008; Merino et al., 2017

% 

 % 

%

Guettaf et al., 2016

% 

 

 



Shibko 

· g 0.5ml 5

TCA

min 5

 

· ml 2chloroform/ methanol 

V 1/1(

min 10 

· NaOHN 0.1 

. 

DuBois ml 0.5

ml 0.5%ml 2.5

4SO2H

mg/ml.

= 0.997 2R   0.01 y=8.979x 

وآخرون   1966

وآخرون   1956



Goldsworthy 

vanillin-phospho-Sulfo

vanillin-phospho-Sulfomg 75vanillinml 11

ml 394PO3H%  

ml 0.1

1ml

C° 100ml 0.25ml 2.5

vanillin-phospho-Sulfo

nm 305mg/ml

= 0.987 2R   y = 0.585x + 0.018

LOWRY 

Shabbir et al., 2013; Michael and Muthuchelian, 2012

· ml 503CO2Na% 

ml 50NaOHN 0.1

· ml 104CuSO% 

ml 10tartarate Potassium sodium 

)O2.4H6O4H4KNaC(%

· Ciocalteau Folin

1V/1V

· ml 50 1

ml 

وآخرون   1972

وآخرون   1951



mg 50BSA

ml 50NaOHN 0.1 mg/ml 1

mg/ml10.50.250.125

ml 0.25BSA

2.5ml

0.25Folin Ciocalteau1V/1V

spectrophotometreBSA

mg E BSA/g

= 0.992 2R   y = 0.207x + 0.064

Farmoudehg 10

 L C. acutumL S. asperml 251

Rotavapeur

g 10

ml 125%

وآخرون   2021

Farmoudeh2021   وآخرون



Rotavapeur

Phenolic compounds

1 ml2 ml

3FeCl% andChelladurai 

Chinnachamy, 2018

Flavonoids

Shaikh & Patil, 2020

1 ml2 mlNaOH%

Deyab et al., 2016

Alkaloids

0.5 mg

2 mlHCl%

Mayer's reagent

Ahmed et al., 2019

Terpenoids

Braymer s Test1 ml

2 mlchloroform3 ml

4SO2HChua et al., 2022



Tannins

2 ml2 ml

3FeCl%

Yadav et al., 2014

Saponins

1 mg5 ml

Hossain et al., 2013; Yadav and 

Agarwala, 2011

Coumarins

1 ml

NaOH1 N

Shabbir et al., 2013

Quinones

ml 1ml 14SO2H

Rajesh et al., 2014

Aldehydes

Fehling's solution

Anthoney, Mutuku, & Obey, 20130.5 ml0.5 ml

0.5 ml

Singh & Kumar, 

2017



Cardiac glycosides

keller-Killiani test

Rattana et al., 2010 100 mg1 ml

0.4 mlglacial aceticacid

%5%3 FeClml 0.2

Bhandary et al., 2012

3.6.3 

Singleton and Rossi 

Folin-ciocalteu

molybdenumtungstenMalta & Liu, 2014

Chouikh  ml mlFolin-

Ciocalteuml 0.83CO2Na

 y = 10.09 x + 0.006

= 0.997 2R

Chet, 2009Farag et 

al., 20073AlCl3AlCl  

3 AlCl -flavonoidLiu, 2014 andMalta 

1965

2020



Chouikh and Rebiai  ml

ml 0.53AlCl%

y = 12.5x + 0.051

= 0.992 2R

polymersflavanol

HClSchofield et al., 2001

 0.5 ml

 3 ml%

1.5 ml HCl

Broadhurst and Jones, 1978

Chekroun-Bechlaghem et al., 2019y = 2.515x + 0.103 

  = 0.998 2R

DPPH*

Brand-Williams Chouikh 

2020 1 ml1 ml

 DPPHM 4-10

Mishra  

2020

وآخرون   1995

وآخرون   2012



0) × 100 / A1A  0I % = ( A 

0A

1A

50IC

%DPPH*Pawar and Singh, 2020

]6[Fe(CN)3K

]6[Fe(CN)4K

3FeCl3[Fe(CN)6]4Fe

Pisoschi et al., 2016

Oyaizu Huda-

Faujan 0.5 ml

1.25 mlphosphate buffer0.2 M, pH 

6.61.25 mlK3Fe(CN)6%1

1.25 ml

TCA%

1.25 ml

ml 1.25ml 0.25 3FeCl%

50EC

Oyaizu, 1986b; Zengin et al., 2011

وآخرون   2009
1986a)



SD

SPSS Statistics Windows

ANOVADuncan

p <  0.05
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Cynanchum acutum L

C. acutum L

C. acutum L

C. acutum L

% 80.261.33

% 19.741.33

%88.90

%

% 15.67

 %80.261.33 %19.741.33

%88.90

 %10.1 15.67

C. acutum L

 

C. acutum L C. acutum L

280.43 mg/g DM 9.96±234.55 mg/g DM 

29.12± 203.81 mg/g DM20.17±



mg/g DM

C. acutum L

C. acutum L

C .acutum L

C. acutum L

C. acutum L



C. acutum L

C. acutum L

C. acutum L

Folin-Ciocalteau

C. acutum L

C. acutum L

33.76 mg E GA/g Ex0.61±15.09 mg E Q/g Ex0.36±

 11.40 mg E C/g Ex 



C. acutum L 

 DPPH* 

50ICC. acutum L 

% DPPH*

50ICacutum L C.

50IClmg/m 0.338    

0.009±50ICmg/ml 0.0280.003± 

C. acutum L

50EC

50EC 

acutum L C.50ECC. acutum 

0.099 mg/ml0.001±3.1 mg/ml0.15±

C. acutum 

L



50EC acutum L C. 

C. acutum L

C. acutum L

Macroscopic Analyses

% The germination percentage (GP %):

 C. acutum L

 C. acutum L



20

%

%30 mg/ml45 mg/ml

%Inhibitive percentage (IP%): 

C. acutum L

27.57 

15 mg/ml30 mg/ml

45 mg/ml

C. acutum L

Promotion index (PI): 

 C. acutum L

C. acutum L

 15 mg/ml30 mg/ml

45 mg/ml



 C. acutum L

%Germination stress tolerance index 

(GSI %)

C. acutum L

C. acutum L

C. acutum L

 % 



72 %15 mg/ml% 30 mg/ml

45 mg/ml

cmShoot length (cm)

cm

C. acutum L

C. acutum L

45 mg/ml 1.8 cm

 15 mg/ml30 mg/ml

45 mg/ml

cm

C. acutum L

cmRoot length(cm) 

cm

C. acutum L



cm

 C. acutum L

cm

 C. acutum L

C. acutum 

L4.33 cm

45 mg/ml

gFresh shoot weight (g)

g

C. acutum L



g

C. acutum L

g

C. acutum L

 0.2 g0.0080.1 g 

C. acutum L15 mg/ml0.035 g

C. acutum L 30 mg/ml0 g45 mg/m l

gDry shoot weight (g) 

g

C. acutum L

g

 C. acutum L 

g

 C. acutum L 

g

0.036 g0.002

 0.019 g15 mg/ml 0.013 g30 mg/ml

45 mg/ml



gFresh root weight (g)

g

 C. acutum L

 C. acutum L

g

0.25g0.015 0.103 g15 mg/ml

 0.022 g30 mg/ml0 g45 mg/ml

g

 C. acutum L

gDry root weight (g)

g

 C. acutum L

g

0.027 g0.0010.014 g15 mg/ml0.006 g

30 mg/ml0 g45 mg/ml 



g

 C. acutum L

%Plant height stress tolerance index 

(PHSI %):

%

 C. acutum L

%

 C. acutum L

%%

%8.98



%4.7115 mg/ml%30 mg/ml%

45 mg/ml

%Root lenght stress intolerance index 

(RLSI%) 

 

%

C. acutum L 

%

C. acutum L

%

% % 6.66

 %6.1115 mg/ml %1.33

30 mg/ml45 mg/ml

%Dry matter stress tolerance index 

(DMSI%) 

%

 C. acutum L

%



% % 3.86

 %15 mg/ml %30 mg/ml

45 mg/ml

%

 C. acutum L 

%Tissue water content (TWC%)  

%

 C. acutum L

%

 C. acutum L

%



%

%%

15 mg/ml%67.353.7730 mg/ml45 mg/ml 

cm.%Seed vigor index I (SVI cm.%) 

cm.%

 C. acutum L

15 mg/ml 

C. acutum L30 mg/ml45 mg/ml

cm.%cm.%

 595 cm.%  86.75

184.33 cm.% 24.5815 mg/ml25.67 cm.% 11.84

30 mg/ml45 mg/ml

 

cm.%

 C. acutum L

Img.%Seed vigor index II (SVII mg.%)

Img.%

 C. acutum L



15 mg/ml30 mg/ml45 mg/ml

Img.%)

Img.%

 6176 mg.% 587.082314.17 mg.% 138.4815 mg/ml  

 373.33 mg.% 167.6030 mg/ml45 mg/ml

Img.%

 C. acutum L



microscopic Analyses

 C. acutum LX=1000

  C. acutum LX=1000

 C. acutum L



 C. acutum L

C. acutum L

 

 C. acutum L

 C. acutum L

C. acutum L

15 mg/ml30 mg/m

2. C. acutum L

 

2cm

 C. acutum L

C. acutum L

2cm 57.67 4.512cm 54.37mg/ml 15

2cm 51.04mg/ml 30 



2cm

 C. acutum L

3.C. acutum L

 

 C. acutum L

 C. acutum L

C. acutum L



5.6722.674.9115 mg/ml17.67

30 mg/ml 

4.C. acutum L

 

 

C. acutum L

C. acutum L

C. acutum L

22.67 cm22.16 cm15 mg/ml18.89 cm

30 mg/ml

 C. acutum L

.1.C. acutum L

 

g

 C. acutum L



C. acutum L

62.55 g9 g 15 mg/ml

g 30 mg/ml

g

 C. acutum L

..C. acutum L

g

 C. acutum L



g

 C. acutum L

C. acutum L61.66 g9.0154.67 g12.16

15 mg/ml42.11 g30 mg/ml

.. C. acutum L

 

 C. acutum L 

 C. acutum L

 15 mg/ml

 40.22  31.555.6030 mg/ml



.4.C. acutum L

 

 C. acutum L

 C. acutum L

C. acutum L

15 mg/ml30 mg/ml

C. acutum L

C. acutum L

%

 C. acutum L

%

 %93.71  0.66

 %15 mg/ml%30 mg/ml



%

 C. acutum L

C. acutum L

%

 C. acutum L

C. acutum L 

30 mg/ml

15 mg/ml

15 mg/ml %



30 mg/mlC. acutum L

 %

C. acutum L

 

 C. acutum L

mg/g DM

C. acutum L

C. acutum L

 30 mg/ml

15 mg/ml30 mg/ml

11.55± 165.06 mg/g DM

15 mg/ml157.40 mg/g DM1.99

 30 mg/ml±148.46 mg/g DM



 C. acutum L

 

mg/g DM

 C. acutum L

mg/g 

DM

 500.35 mg/g DM27.91 mg/g DM15 mg/ml

472.57 mg/g DM18.6930 mg/ml

mg/g DM

 C. acutum L

C. acutum L

mg/g DM

C. acutum L

mg/g DM

214.35 mg/g DM212.90 mg/g DM5.4715 mg/ml

 203.77 mg/g DM3.2630 mg/ml



mg/g DM

 C. acutum L 

  C. acutum L

 

%

 C. acutum L

%

 C. acutum L

15 

mg/ml30 mg/ml

%



%

%7.76 0.12 %7.4215 mg/ml 

%7.14   0.1630 mg/ml

C. acutum L

 

mg E GA/g Ex

C. acutum L

mg E GA/g Ex

C. acutum L

15 mg/ml

30 mg/ml

mg E GA/g Ex

15 mg/ml 36.57mg E GA/g Ex

34.39 mg E GA/g Ex 1.2932.08 mg E GA/g Ex  0.73630 mg/ml

C. acutum L

 

mg E Q/g Ex

C. acutum L



 22.48mg E GA/g Ex0.615 mg/ml 

22.32 mg E GA/g Ex0.6221.89 mg E GA/g Ex  0.8830 mg/ml 

mg E Q/g Ex

C. acutum L

C. acutum L

C. acutum L

C. acutum L

C. acutum L



C. acutum L

C. acutum L

15 mg/ml

30 mg/ml

 C. acutum L

 

2cm

C. acutum L

2cm

C. acutum L

15 mg/ml30 mg/ml

C. acutum L

mg/ml 152cm 289.05 1. 102cm 287.91 10.51

2cm mg/ml 30



C. acutum L

 

 C. acutum L

 C. acutum L

C. acutum L

15 mg/ml30 mg/ml

30 mg/ml

 C. acutum L15 mg/ml

30 mg/ml

  0.7

C. acutum L 

C. acutum L

15 mg/mlC. acutum L 39.55 cm6.81

37.99 cm2.0837.33 cm5.9330 mg/ml 



 

C. acutum L

 C. acutum L

C. acutum L

g

 C. acutum L

g

 C. acutum L

30 mg/ml

15 mg/ml



15 mg/ml15 mg/ml

C. acutum L1220.33 g

1129.77 g872.22 g27.7430 mg/ml

C. acutum L

 

g

C. acutum L

g

C. acutum L

30 mg/ml

15 mg/ml15 

mg/ml15 mg/ml

C. acutum L1213.44 g 1110.73 g

75.91812 g89.2930 mg/ml

32C. acutum L

 

C. acutum L



30 mg/ml

15 mg/ml

C. acutum L

C. acutum L

 

C. acutum L

C. acutum L

 15 mg/ml

30 mg/ml



C. acutum L 

C. acutum L

C. acutum L

%

C. acutum L

%

C. acutum L



%28.2615 mg/ml

 %18.110.71%17.87 0.730 mg/ml

C. acutum L

 C. acutum L

 0.24± %1.9515 mg/ml%2.17

30 mg/ml%2.23

%

C. acutum L

C. acutum L

 

C. acutum L

 

 C. acutum L



 30 mg/ml

15 mg/ml30 mg/ml

15 mg/ml

15 mg/ml

293.35 mg/g DM± 279.32 mg/g DM

 30 mg/ml± 224.19 mg/g DM 

mg/g DM

 C. acutum L 

C. acutum L

mg/g DM

C. acutum L

15 mg/ml

30 mg/ml

mg/g DM15 mg/ml 13.83 mg/g DM

 12.62 mg/g DM 9.72 mg/g DM 

30 mg/ml



mg/g DM

C. acutum L

C. acutum L

%

C. acutum L

%

C. acutum L

15 mg/ml

30 mg/ml

%



15 mg/ml%7.06 %6.56 %6

30 mg/ml

C. acutum L

 

mg E GA/g Ex

C. acutum L

15 mg/ml

30 mg/ml

mg E GA/g Ex

15 mg/ml 12.22 mg E GA/g Ex

 12.16 mg E GA/g Ex8.19 mg E GA/g Ex 

30 mg/ml

mg E GA/g Ex

 C. acutum L

C. acutum L

mg E Q/g Ex

C. acutum L

15 mg/ml



30 mg/ml

15 mg/ml

  9.55 mg E Q/g Ex9.25 mg E Q/g Ex

 7.06 mg E Q/g Ex30 mg/ml

mg E Q/g Ex

 C. acutum L

Sonchus asper L

4

S. asper L

S. asper L



S. asper L

%

%

%

%

%

S. asper L

%

%0.71

%84.85 %

%

42S. asper L

S. asper L 

S. asper L

S. asper L 



S. asper L S. asper L

7.04± 261.28 mg/g DM7.63± 178.98 mg/g DM

       .19.05± 153.69 mg/g DM

S. asper L

 S. asper L

S. asper L

S. asper L



S. asper L

S. asper L

Folin-Ciocalteau

S. asper L

S. asper L

 S. asper L 0.21± 22.63 mg E GA/g Ex

  0.26± 11.89 mg E Q/g Ex 9.67 mg E C/mg Ex

S. asper L

 DPPH* 

50ICL asper S.

50IC

mg/ml 0.313 ±0.003  50ICmg/ml 0.028

0.003± 

S. asper L

S. asper L



50ICS. asper L 

 % DPPH*

50ECS. asper L 

50EC

S. asper L 50EC

50EC

asper L S. 50EC asper L S.

0.001± 0.099 mg/ml 0.15± 2.17 mg/ml

 S. asper L



S. asper L

S. asper L

Macroscopic Analyses

1.1.1.5 %The germination percentage (GP %):

 S. asper L

 S. asper L

%

 %76.67 15 mg/ml%

30 mg/ml45 mg/ml5.77±  %16.67

2.1.1.5 %Inhibitive percentage (IP%): 

S. asper L

 %0%20.67 

5.97±15 mg/ml%41.37 11.95±30 mg/ml 

%82.765.97±45 mg/ml



 S. asper L

3.1.1.5 Promotion index (PI): 

 S. asper L 

S. asper L

 15 mg/ml 30 mg/ml

45 mg/mlS. asper L

42.672.0231.83 7.49 15 mg/ml

%



23.175.7530 mg/ml2.52± 5.67

45 mg/ml 

4.1.1.5 %Germination stress tolerance index 

(GSI %)

 S.asper L

 15 mg/ml 30 mg/ml

45 mg/ml %1004.74

%74.60 15 mg/ml%54.29 13.48 30 mg/ml

%13.28 5.90±45 mg/ml

5.1.1.5 cmShoot length (cm)

cm

S. asper L0.67 cm  0.06±45 mg/ml

1.8 cm 0.26±



15 mg/ml

 30 mg/ml45 mg/ml

cm

S. asper L

6.1.1.5 cmRoot length(cm)

cm

cm

 S. asper L

cm



 S. asper L

 15 mg/ml 

45 mg/ml30 mg/ml

45 mg/ml

15 mg/ml

S. asper L4.33 cm

0.66 cm 0.15±

45 mg/ml

7.1.1.5 gFresh shoot weight (g) 

g

 S. asper L

g

0.2 g 0.008±0.137 g 0.005±15 mg/ml

0.068 g 0.017±30 mg/ml0.0387 g 0.016±45 mg/ml

g

 S. asper L



gDry shoot weight (g) 

g

S. asper L

g

 S. asper L 

g

 S. asper L 

g

0.036 g0.0020.03 g

±15 mg/ml0.0183 g ±30 mg/ml

 0.0114 g±45 mg/ml

9.1.1.5 gFresh root weight (g)

g

 S. asper L

g

15 mg/ml45 mg/ml

0.25 g



0.0150.171 g±15mg/ml0.05 g±

30 mg/ml0.02 g ±45 mg/ml

g

 S. asper L

10.1.1.5 gDry root weight (g) 

g

 S. asper L 

g

 S. asper L

g

15 mg/ml



30 mg/ml45 mg/ml

S. asper L0.027 g±

0.024 g±15 mg/ml0.09 g ±30 mg/ml

0.003± 0.007 g 45 mg/ml

11.1.1.5 %Plant height stress tolerance index 

(PHSI %):

%

  S. asper L

%30 mg/ml 45 mg/ml

15 mg/ml15 mg/ml

45 mg/ml30 mg/ml

45 mg/ml45 mg/ml

%

%100 ±%46.22±

15 mg/ml%31.54±30 mg/ml%21.75 ±45 mg/ml

%

 S. asper L



12.1.1.5 %Root lenght stress intolerance index 

(RLSI%) 

%

 S. asper L

%

45 mg/ml

15 mg/ml30 mg/ml

%

%100±%38.49±15 mg/ml

%20.40±30 mg/ml%15.40±45 mg/ml

%

 S. asper L

13.1.1.5 %Dry matter stress tolerance index 

(DMSI%) 

%

S. asper L

%

45 mg/ml30 mg/ml



15 mg/ml

%

%100±%85.84±15 mg/ml

%42.6810.73±30 mg/ml%28.32±45 mg/ml

%

S. asper L 

14.1.1.5 %Tissue water content (TWC%) 

%

 S. asper L

%

 S. asper L

%
%



%30 mg/ml

45 mg/ml15 mg/ml 45 mg/ml

30 mg/ml

45 mg/ml15 mg/ml

15 mg/ml

15 mg/ml30 mg/ml30 mg/ml45 mg/ml

%

S. asper L%85.82±%82.20±

15 mg/ml%77.24±  30 mg/ml

%7.06±45 mg/ml

15.1.1.5 cm.%Seed vigor index I (SVI cm.%) 

 

cm.%

 S. asper L

cm.%

 S. asper L

15 mg/ml30 mg/ml45 mg/ml

I 

cm.%



S. asper L595 cm.% ±218.67 cm.%  

±15 mg/ml108 cm.%±

30 mg/ml22.33 cm.% ±45 mg/ml

16.1.1.5 Img.%Seed vigor index II (SVII mg.%)

Img.%

 S. asper L

 Img.%

mg.%6176 

mg.%587.08±4202 mg.% 390.60±15 mg/ml1501 mg.%

± 30 mg/ml298 mg.%±45 mg/ml

Img.%

 S. asper L

microscopic Analyses

S. asper L



 S. asper L

 S. asper L

 

 S. asper L

S. asper L

15 mg/ml

30 mg/ml

 S. asper L

S. asper L

 

2cm

 S. asper L

S. asper L



2cm 57.67 4.512cm 52.29mg/ml 152cm 50.16 

30 mg/ml

2cm

 S. asper L

 S. asper L

 

 S. asper L

 S. asper L



S. asper L

 5.67 21.22 0.6915 mg/ml17.222.67

30 mg/ml

 S. asper L 

 S. asper L

S. asper L 22.67 cm 

19.89 cm15 mg/ml 19.67 cm

30 mg/ml

 

 S. asper L

S. asper L

 S. asper L

 

g

 S. asper L



S. asper L

62.55 g9 58.33 g3.84

15 mg/ml 56.89 g5.8730 mg/ml

g

 S. asper L

  S. asper L

 

g

 S. asper L

g

 S. asper L



S. asper L

 61.66 g9.01 57.55 g3.71

15 mg/ml 55.89 g5.8730 mg/ml

 S. asper L

 

 S. asper L

 S. asper L

 S. asper L

30 mg/ml

15 mg/ml

 S. asper L

 

 S. asper L



S. asper L

  

15 mg/ml 30 mg/ml

 S. asper L

S. asper L

 S. asper L

%

 S. asper L

%

%93.710.66 %15 mg/ml

 %30 mg/ml



%

 S. asper L

S. asper L

%

 S. asper L

 S. asper L 

30 mg/ml15 

mg/ml15 mg/ml



%

15 mg/ml%2.71

30 mg/mlS. asper L%2.75

 S. asper L

 

S. asper L

 

mg/g DM

S. asper L

 S. asper L

 15 mg/ml

30 mg/ml

165.06 mg/g DM±15 mg/ml

162.19 mg/g DM 30 mg/ml

± 151.33 mg/g DM



 S. asper L

mg/g DM

 S. asper L

mg/g DMS. asper L

 500.35mg/g DM27.91 mg/g DM

15 mg/ml 471.62 mg/g DM17.31

30 mg/ml

mg/g DM

 S. asper L

S. asper L

mg/g DM

S. asper L

mg/g DM

S. asper L

 214.35 mg/g DM 



213.62 mg/g DM8.4315 mg/ml

212.75 mg/g DM30 mg/ml

mg/g DM

 S. asper L

S. asper L

 

%

 S. asper L

%

 S. asper L



15 mg/ml30 mg/ml

 S. asper L%

%

%7.760.12 %7.42 

 15 mg/m l  %7.14  0.1630 mg/ml 

S. asper L

 

mg E GA/g Ex

S. asper L

mg E GA/g Ex

S. asper L

mg E GA/g Ex

15 mg/ml34.39 mg E GA/g Ex 

1.2934.29 mg E GA/g Ex1.20 34.22 mg E GA/g Ex 

0.3530 mg/ml



S. asper L

 

mg E Q/g Ex

S. asper L

15 mg/ml30 mg/ml

15 mg/ml22.48 mg E GA/g Ex 0.6

15mg/ml 22.35 mg E GA/g Ex0.45 

21.44 mg E GA/g Ex  0.3530 mg/ml

mg E Q/g Ex

S. asper L

S. asper L

S. asper L

S. asper L

 

S. asper L



S. asper L 

 30 mg/ml15 mg/ml

S. asper L

S. asper L

S. asper L

2cm

S. asper L

15 mg/ml30 mg/m 

asper L S.2cm 287.91 10.51

mg/ml 152cm 268.442cm 239.37 

30 mg/ml



2cm

S. asper L

S. asper L

 

 S. asper L

 S. asper L

S. asper 

L

S. asper L



 15 mg/ml

30 mg/ml

S. asper L

cm

  S. asper L

 37.99 cm2.08

 30 mg/ml S. asper L

 37.89 cm15 mg/ml

 S. asper L37.55 cm 8.59

 

cm

  S. asper L

  S. asper L

S. asper L

g

S. asper L

S. asper L30 mg/ml

S. asper L15 mg/ml



S. asper L15 mg/ml

S. asper L

1129.77 g15 mg/ml g30.92

30 mg/ml27.74± 872.22 g 

g

S. asper L 

S. asper L

 

g

S. asper L

S. asper L30 mg/ml

S. asper L15 mg/ml

15 mg/ml

S. asper L1144.11 g132.98

15 mg/ml g30 mg/ml

89.29± 812 g 



g

S. asper L

S. asper L

S. asper L

S. asper L

S. asper L



15 mg/ml 30 mg/ml

S. asper L

S. asper L

 

S. asper L

S. asper L

15 mg/ml 30 mg/ml 

S. asper L 

S. asper L

S. asper L

%

S. asper L



S. asper L30 mg/ml

S. asper L15 mg/ml

15 mg/ml

S.asper L

%18.170.7115 mg/ml %17.970.67

30 mg/ml0.77±  %17.62

%

S. asper L

 S. asper L

 S. asper L

S. asper L

30 mg/mlS. asper L15 mg/ml

S. asper L

15 mg/ml %1.9 0.24± %1.95

30 mg/mlS. asper L

%2.25



%

S. asper L

 S. asper L

S. asper L

mg/g DM

 S. asper L

 S. asper L



 30 mg/ml

15 mg/ml30 mg/ml

15 mg/ml

15 mg/ml

279.65 mg/g DM10.84± 279.32 mg/g DM

 30 mg/ml± 265.60 mg/g  

S. asper L

mg/g DM

S. asper L

S. asper L12.62 mg/g DM 

15 mg/ml12.12 mg/g DM

 30 mg/ml 11.45 mg/g DM  

mg/g DM

S. asper L



S. asper L

 

%

S. asper L

%

S. asper L

S. 

asper L15 mg/ml

S. asper L30 mg/ml

S. asper L

%

S. asper L15 mg/ml%7.23%6.56%6.68 

0.01S. asper L

30 mg/ml

S. asper L

 

mg E GA/g Ex

S. asper L

15 mg/ml



30 mg/ml

mg E GA/g Ex

15 mg/ml12.75 mg E GA/g Ex

 12.16 mg E GA/g Ex  9.89 mg E GA/g Ex 

30 mg/ml

mg E GA/g Ex

 S. asper L

S. asper L

mg E Q/g Ex

 S. asper L 



mg E Q/g Ex

S. asper L

 S. asper L

9.25 mg E Q/g Ex 

S. asper L15 mg/ml

9.09 mg E Q/g Ex1.587.92 mg E Q/g Ex 

 S. asper L30 mg/ml 

. II

Cynanchum acutum LSonchus asper L.

 S. asper LC. acutum L

Gupta and Huang, 2014

(Feng et al., 2016)S. asper L

Rahman et al

 C. acutum L

Abu Ziada et al., 2016

Nemat Alla C. acutum L

Nemat Alla et al., 2012

C. acutum LNemat Alla et al., 2012

%%85.46

S. asper L

de Paula Filho et al., 2022%91.830.25±

Laudadio et al., 2009

% % 



Akinshina et al., 2016

Cybulska et al., 2014

Rajaei et al., 2010

Robards, 2003

Onofre et al., 2016

Nour El-Din and Ahmed, 2004

Mebirouk-Boudechiche et al., 2014

 S. asper L

141.40 mg/g210 mg/g

Guil‐Guerrero et al., 1998

 C. acutum L 

C. acutum L

%

%Nemat Alla et al., 

2012C. acutum L

C. acutum L

C. acutum LAbu Ziada 

et al., 2016C. acutum L

(Soliman et al., 2022)

C. acutum LAbdelhameed et al., 2021

C. acutum L



El-Demerdash et al., 2009

Zhao et al., 2004

S. asper L

Khan et al., 2012Hussain et al., 2010

Li and Yang, 2018

Siddiqui and Prasad, 2017

Mnafgui et al., 

2012

Ashraf et al., 2011

Zahran et al., 1990

C. acutum L

37.5 mg/g  S. asper L
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