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Abstract 

Asclepias syriaca L. (common milkweed) is an adventive invasive species in 

Europe original from North America. The species became more frequent in Western 

Romania as weed in crops and pastures. Having in view the problems created by the 

invasion of common milkweed in some areas from Hungary we have considered 

important to take in consideration the presence of it in the studied area. Researches 

were developed in 2017-2019 period on a grassland from Pecica (Arad County) from 

the territory of the National Parc Lunca Mureșului. There were delimited three areas of 

vegetation with different features, respectively permanent grassland, grassland invaded 

with indigo bush (Amorpha fruticosa L.) and transition area, the last one being placed 

between the previous two and presenting scattered shrubs on the surface. The focus of 

the research was to investigate the existence of relationship between some vegetation 

features and the participation rate of common milkweed in the vegetation sward. The 

obtained results showed that the vegetation type has a highly significant influence on 

Asclepias syriaca contribution (CS%). 
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INTRODUCTION  
 

Importance of the topic is 

given by the fact that the researches 

regarding adventive invasive 

species Asclepias syriaca L. in 

Romania are very few. The 

investigations were focused on very 

few aspects as the potential of 

invasiveness in wetlands (Otves et 

al., 2018), spreading in Romania in 

general (Sârbu et Oprea, 2011), 

spreading in some counties (Sibiu, 

Brașov) from Transilvania region 

(Zimmerman, 2015), the potential of 

some chemical compounds 

extracted from common milkweed 

(Simionescu et al. 1987a and 1978b 

cited by Ramawat, 2010) and 

industrial use as crop for energy 

(Roșu, 2011). 

Asclepias syriaca L. 

(common milkweed) (synonym: A. 

cornuti Decne., A. intermedia Vail, 

A. syriaca var. kansana (Vail) E. J. 

Palmer & Steyerm, A. kansana 

Vail) belongs to the family 

Apocynaceae, order Rubiales, class 

Magnoliophyta (Mattheus et al., 
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2015; Tokarska-Guzik et Pisarczyk, 

2015). 

Common milkweed is a 

species from North America 

considered as invasive in Europe 

(DAISIE, 2010). Is considered that 

common milkweed is present in 

Europe over 400 years (Agrawal, 

2018), but in the last years became 

widespread in Europe, especially in 

central and southern Europe, 

respectively in Hungary (Botta-

Dukát Z., 2008), in Slovakia 

(Pauková et al., 2014); in Serbia 

(Popov, 2016) in Austria (Follak et 

al., 2018) etc.  

Nowadays is considered 

potentially invasive in many 

European countries according with 

the ”Risk assessment of Asclepias 

syriaca” elaborated by Tokarska-

Guzik et Pisarczyk (2015) for 

NAPRA EU amendment Final 

30/11/2015. Thus, the recorded EU 

situation shows that common 

milkweed was reported in 17 

countries, from which in 13 it has 

well established populations, 

respectively in 11 countries shows 

invasive signs (inclusivelly in 

Romania). It is predicted that due to 

the climatic change this species will 

become invasive in 18 countries 

from EU. 

Asclepias syriaca L. is 

considered in Hungary as one of the 

most five invasive species (Bagi, 

2008) and many researchers are 

considering it as a serious threat for 

the natural vegetation (Kelemen et 

al., 2016). 

The situation from Romania 

varies from a region to other, e.g. 

patches of Asclepias syriaca L. 

occurs in Transylvania along the 

roadside (Zimmermann et al, 2015) 

from where is spreading in the 

adjacent area occupied mainly by 

crops and grasslands (Sărățeanu, 

unpublished data), or is potentially 

invasive in wetlands (Otves et al., 

2018). 

The researches regarding 

connections between the invasion of 

Asclepias syriaca L. and vegetation 

cover biodiversity or other features 

are very few, more abundant being 

the works regarding the impact of 

common milkweed on invertebrate 

biodiversity (Gallé et al., 2015; 

Kapilkumar et al., 2019). 

The focus of this research 

was to investigate some aspects of 

the potential invasion capacity of 

common milkweed in grasslands 

affected by different disturbance 

levels, from low managed extensive 

grazed grassland to grassland highly 

invaded with false indigo bush 

(Amorpha fruticosa L.) and 

intermediary area covered with 

scattered shrubs and signs of wild 

boar feeding. 

 

MATERIAL AND METHOD 
 

The researches were 

developed during 2017-2019 period 

on a grassland from the territory of 

the Natural Parc Lunca Mureșului, 

respectively from Pecica (Arad 

County, location N 46° 10' 13.988'', 

E 21° 1' 59.932''). Soil pH in the 

studied area is low alkaline and 
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ranges between 7.75 – 8.20 

(O.S.P.A. Arad, 2018). The 

analysed grassland is at an altitude 

of 103 m a.s.l. The climate in the in 

the studied area is moderate 

temperate continental and the 

multiannual average temperature 

ranges between 10-11
o
C and the 

multiannual rainfall amount 

between 500-600 mm (Suciu, 2019).  

There were analysed three 

different types of vegetation from 

the grassland surface, respectively 

permanent grassland (PG), 

grassland invaded with indigo bush 

(Amorpha fruticosa L.) (AF) and 

transition area (TA) between the 

two grassland surfaces mentioned 

above. There were delimited three 

sample plots from every of the three 

analysed vegetation types, 

respectively 9 plots in total. The 

vegetation was investigated using 

linear point quadrate method 

(Daget-Poissonet, 1971). There 

were calculated the specific 

contributions of the species (CS%) 

to obtain the CS% of Asclepias 

syriaca L., species richness (S), 

Shannon index (H’) and pastoral 

value (VP). The investigated data 

were imported into JASP (Version 

0.12; JASP Team, 2020) statistical 

software for analysis. 

The goal of the paper is to 

investigate some relationships 

between the contribution of 

common milkweed (Asclepias 

syriaca L.) and grassland in 

different condition of disturbance. 

There were investigated the 

hypotheses regarding the existence 

of a significant relationship between 

some vegetation features 

(vegetation type, species richness, 

Shannon index and pastoral value) 

and the specific contribution (CS%) 

of the adventive invasive species 

Asclepias syriaca L. 

 

RESULTS AND DISCUSSION  

 

 The vegetation was 

considered from the point of view of 

the dominant species identified 

because disturbance determinates 

intense fluctuations in the floristic 

composition. That is why the sward 

couldn’t be considered as certain 

vegetation association, being not in 

the climax stage. During the 

investigated period permanent 

grassland (PG) was dominated by 

Agropyron repens L. (CS% between 

28.67 – 43.33). The transition area 

(TA) was dominated by Festuca 

arundinacea Schreber (CS% 

between23.81 - 43.97) with 

Agropyron repens L. (CS% 11.85 – 

29.31). The vegetation from the 

plots invaded with false indigo bush 

was dominated by Amorpha 

fruticosa L. (CS% 64.10 – 69.60) 

and the grass layer by Bromus 

hordeaceus L. and Bromus sterilis 

L.both grasses having similar 

contributions. 

In figure 1 is represented the 

descriptive plot for CS% of 

Asclepias syriaca L. depending by 

the considered vegetation types, the 

greatest contributions being 

registered on TA. 
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Figure 1. Asclepias syriaca L. CS% depending by vegetation type - Descriptives plot 

 

 In table 1 is presented 

ANOVA for common milkweed 

CS% depending by the considered 

vegetation type samples. The 

obtained p value is p < 0.003 and 

shows that there is highly 

significant influence of the 

vegetation type on the contribution 

of Asclepias syriaca. 

According with the results of 

Levene’s test (table 2), the obtained 

value is greater than α (p < 0.051) 

this meaning the variances are 

equal. 

According with the post-hoc 

Tukey test (table 3), the comparison 

between the vegetation types from 

the point of view of the common 

milkweed CS% show significant 

differences between PG and TA (p 

< 0.006) and between TA and AF (p 

< 0.005).  

The results obtained are 

interesting and unexpected as 

similarity from the point of view of 

common milkweed incidence in the 

sward in such different groups as 

floristic composition as are PG 

(permanent grassland) and AF 

(surface invaded with Amorpha 

fruticosa). 

 

Table 1 

ANOVA - Asclepias syriaca (CS%) depending by vegetation type 

Cases  
Sum of 

Squares  
df  

Mean 

Square  
F  p  

Vegetation type  30.886  2 15.443  17.115 0.003 

Residuals  5.414  6 0.902    
Note.  Type III Sum of Squares 

 

Table 2 

Test for Equality of Variances (Levene's) 

F  df1  df2  p  

5.085  
 

2.000  
 

6.000  
 

0.051  
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Table 3 

Post Hoc Comparisons - Vegetation type  

 
95% CI for Mean Difference  

 

  
Mean Difference  Lower  Upper  SE  t  p tukey  

PG  
 

TA  
 

-3.813  
 

-6.193  
 

-1.434  
 

0.776  
 

-4.917  
 

0.006  
 

   
 

AF  
 

0.223  
 

-2.156  
 

2.603  
 

0.776  
 

0.288  
 

0.956  
 

TA  
 

AF  
 

4.037  
 

1.657  
 

6.416  
 

0.776  
 

5.205  
 

0.005  
 

Note.  P-value and confidence intervals adjusted for comparing a family of 3 estimates 

(confidence intervals corrected using the Tukey method).  

 Other investigated 

hypothesis was considering the 

potential influence of species 

richness (S) on Asclepias syriaca 

CS%. In figure 2 is presented the 

descriptive plot for the variable 

pairs considered, respectively 

Asclepias syriaca CS% and S. 

According with the result of paired 

samples T-test (table 4) the results 

obtained show that the null 

hypothesis is true (p < 0.001). Thus, 

the test of normality (Shapiro-Wilk) 

(table 5) isn’t significant, 

respectively doesn’t suggest the 

existence of a deviation from 

normality in the analysed datasets. 

 

 
Figure 2. Asclepias syriaca L. CS% and species richness (S) - Descriptives plot 

 
Table 4 

Paired Samples T-Test  

         t  df  p  

Asclepias syriaca  
 

-  
 
S  

 
-5.384  

 
8  

 
< 0.001  

 
 

Table 5 

Test of Normality (Shapiro-Wilk)  

         W  p  

Asclepias syriaca  
 

-  
 

S  
 

0.934  
 

0.524  
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Analysing the correlation 

between the variables Asclepias 

syriaca CS% and S using Pearson’s 

r (Table 6) and the correlation 

diagram (Figure 3) can be noticed a 

potential positive trend but it isn’t 

statistically significant. The 

obtained p = 0.173 and r = 0.498 are 

near to the significance level p <0.1, 

this fact suggesting that this 

hypothesis still can be considered 

and to increase the number of 

investigated samples.  

 

Table 6 

Pearson's Correlation 

         n  Pearson's r  p  Lower 95% CI  Upper 95% CI  

Asclepias syriaca  
 
-  

 
S  

 
9  

 
0.498  

 
0.173  

 
-0.249  

 
0.873  

 
* p < .05, ** p < .01, *** p < .001  

 

 
Figure 3. Correlation diagram between Asclepias syriaca CS% and species richness (S) 

 

The other investigated 

biodiversity feature of the analysed 

grassland sward is Shannon index 

(H’) as independent variable and 

Asclepias syriaca CS% as 

dependent. Figure 4 presents the 

descriptive plot representing the pair 

of variables Asclepias syriaca CS% 

and H’. The data mentioned above 

were analysed with paired samples 

T-Test (table 7) and normality 

(Shapiro-Wilk) test (table 6).  The 

obtained results reject the null 

hypothesis. Regarding the normality 

test, the results obtained suggest the 

absence of deviation from normality 

of the considered datasets (p = 

0.092) 
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Figure 4. Asclepias syriaca L. CS% and Shannon index (H’) - Descriptives plot 

 

Table 7 

Paired Samples T-Test  

         t  df  p  

Asclepias syriaca  
 

-  
 

H'  
 

-0.209  
 

8  
 

0.840  
 

 

Table 8 

Test of Normality (Shapiro-Wilk)  

         W  p  

Asclepias syriaca  
 

-  
 

H'  
 

0.858  
 

0.092  
 

 

Pearson’s r value (table 9) 

calculated between Asclepias 

syriaca CS% and H’ show the 

absence of correlation r = 0.39, p = 

0.3. In the correlation diagram 

(figure 5) can be noticed the same 

trend as in the case of species 

richness analysed previously. 

In the following was 

assumed that the species without 

forager value (as is common 

milkweed, the species being toxic 

for cattle) are decreasing the 

pastoral value of the grassland 

sward. The hypothesis regarding the 

existence of a statistical relationship 

between Asclepias syriaca L. CS% 

and pastoral value (VP) was tested. In 

Figure 6 is presented the descriptive 

plot with the pairs of variables 

Asclepias syriaca CS% and VP. The 

paired samples T-Test (table 10) 

confirm the null hypothesis, p = 

0.005, but the normality test 

(Shapiro-Wilk) (table 11) is 

significant (p = 0.028) and shows 

the deviation from the normality of 

the two pairs of variables. 

The calculated value of 

Pearson’s r between Asclepias 

syriaca CS% and VP (table 12) was 

r = 0.268, is insignificant from 

statistical point of view (p= 0.485) 

and the results are graphically 

represented in the diagram from 

figure 7. 
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Table 9 

Pearson's Correlations  

         n  Pearson's r  p  Lower 95% CI  Upper 95% CI  

Asclepias syriaca  
 
-  

 
H'  

 
9  

 
0.390  

 
0.300  

 
-0.370  

 
0.837  

 

* p < .05, ** p < .01, *** p < .001  

 

 
Figure 5. Correlation diagram between Asclepias syriaca CS% and Shannon index (H’) 

 

 
Figure 6. Asclepias syriaca L. CS% and pastoral value (VP) - Descriptives plot 
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Table 10 

Paired Samples T-Test  

         t  df  p  

Asclepias syriaca  
 

-  
 

VP  
 

-3.840  
 

8  
 

0.005  
 

  

Table 11 

Test of Normality (Shapiro-Wilk)  

         W  p  

Asclepias syriaca  
 

-  
 

VP  
 

0.811  
 

0.028  
 

 

Table 12 

Pearson's Correlations  

         Pearson's r  p  Lower 95% CI  Upper 95% CI  

Asclepias syriaca  
 
-  

 
VP  

 
0.268  

 
0.485  

 
-0.482  

 
0.791  

 

* p < .05, ** p < .01, *** p < .001  

 

The results obtained are 

evidencing the absence of the 

correlation between the considered 

variables, this meaning that isn’t a 

significant relationship between the 

contribution of common milkweed 

in the sward and pastoral value of 

the grassland. In the future it will be 

interesting to do similar 

investigations on grasslands with 

greater contributions of Asclepias 

syriaca L. in sward or on more 

many sample plots. 

 

 
Figure 7. Correlation diagram between Asclepias syriaca CS% and pastoral value (VP) 
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The researches regarding 

topics in the direction approached 

here are few, but there are some that 

are confirming the results obtained 

in this work. Thus, according with 

Szilassi et al. (2019) the occurrence 

of Asclepias syriaca L. is highly 

related with the soil type and the 

land use, respectively permanent 

grassland, cultivated land, cleared 

deforested areas, ex-arable 

grassland in different succession 

stages and other land uses.  

Regarding the presence in the 

deforested areas mentioned by 

researchers from Hungary (Szilassi 

et al., 2019), it confirm the 

significant results obtained in the 

grassland covered with scattered 

shrubs from our research and even 

the presence of the common 

milkweed in the pasture strongly 

invaded with Amorpha fruticosa L. 

shrub species. Results obtained by 

Bakacsy (2019) confirm also our 

assumption that disturbance of the 

vegetation cover is a condition for 

the success of common milkweed 

invasion. 

 

CONCLUSIONS  
 

Vegetation type has a 

significant influence on the 

contribution of Asclepias syriaca L. 

Disturbance has an important role on 

the increased participation of 

common milkweed in grasslands. 

Biodiversity considered as 

species richness and entropy 

(Shannon’s H’) present a similar 

evolution pattern in relationship with 

the contribution of common 

milkweed in the vegetation sward, but 

there wasn’t found statistical 

significance. Thus, the results 

obtained suggest that the 

investigation shall continue to assess 

the dynamics of this pair of variables 

in the future, because it can be 

surprising. 

Considering grassland as a 

forage resource, there is important the 

pastoral value indicator. The assumed 

hypothesis was considering the fact 

that the species without forager value 

are decreasing the pastoral value with 

the increase of their contribution. This 

synthetic indicator for the grassland 

quality is influenced directly by the 

contribution of the species from the 

sward, thus the contribution of 

common milkweed shall influence 

this indicator. The results didn’t 

evidence a statistically significant 

relationship between pastoral value 

and common milkweed CS%, but this 

hypothesis have to be checked in 

future researches because most 

probably the increase of Amorpha 

fruticosa CS% will influence pastoral 

value. 

The obtained results are 

important to bring in attention the 

potential invasive capacity of 

common milkweed in certain areas 

from the perimeter of Lunca 

Mureșului National Park that 

complies the features that facilitate 

the growth and spread of this species. 

The administrative body of the 

protected area shall be aware by this 

potential threat for the vegetation of 

some habitats vulnerable to invasion. 
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