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Abstract
Background  This study explores the continuity and transformation of wild plant foraging practices in Biella, 
Piedmont (northwestern Italy), over the past 55 years. The aim was to assess how cultural, economic, and 
environmental shifts have shaped local ethnobotanical knowledge and practices, using a 1970 survey as a baseline for 
comparison. Ethnobotanical fieldwork was conducted with 15 local informants to document current wild plant uses 
for food and herbal teas.

Results  The resulting dataset of 82 species was compared with a historical record of 93 species to identify patterns of 
continuity, loss, and innovation. Three main patterns emerged: (1) the disappearance of certain traditionally foraged 
plants, not due to ecological absence but largely because of socio-economic changes like the decline of pastoralism 
and the loss of daily interaction with mountain environments (2) the emergence of new foraging practices involving 
species that grow near settlements, linked to evolving lifestyles and land use; and (3) a relatively robust preservation 
of traditional ecological knowledge when compared to other Alpine areas. This resilience is attributed to the area’s 
geographic marginality, the socio-economic aftermath of the textile industry’s collapse, and the strength of local 
traditions such as home gardening and communal land use.

Conclusion  Wild plant foraging remains a living tradition in Biella, marked by both persistence and adaptation. The 
findings underscore the dynamic nature of ethnobotanical knowledge and its potential role in sustainability, food 
security, and cultural heritage preservation amid rural and peri-urban change.

Keywords  Cultural heritage, Ethnobotany, Foraging practices, Socio-economic change, Traditional ecological 
knowledge (TEK)
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Background
Traditional Ecological Knowledge (TEK) plays a crucial 
role in the resilience of mountain communities, where 
human–nature relationships are often shaped by ecologi-
cal constraints, remoteness, and socio-political marginal-
ization. In such regions, traditional ecological knowledge 
is not merely a cultural remnant but a living system that 
adapts to change while anchoring communities to their 
environments (Alrhmoun et al. 2025a, b; Collantes and 
Pinilla 2004; Mattalia et al. 2023). In mountain contexts, 
this knowledge has often been transmitted orally and 
practiced through necessity, particularly during times of 
scarcity. Beyond survival, the foraging, preparation, and 
use of wild plants reveal intricate connections between 
ecosystems, memory, and community practices (Pieroni 
and Giusti 2009; Ladio 2017).

However, this knowledge is not static. It evolves or 
sometimes erodes in response to broader socio-economic 
transformations such as migration, land use changes, and 
shifting dietary habits (Sulaiman et al. 2023; 2024). In 
some cases, marginality itself has paradoxically helped 
preserve traditional ecological knowledge, as demon-
strated in the Sangone Valley of the Italian Alps, where 
traditional ecological knowledge has endured despite 
being commodified through tourism (Fontefrancesco and 
Pieroni 2020). Migration, changes in land use, and shifts 
in dietary habits have all contributed to the discontinua-
tion or reinvention of plant use (Mattalia et al. 2023). Yet, 
this erosion is uneven. In some contexts, traditional eco-
logical knowledge is actively maintained or even revital-
ized, influenced by factors such as community cohesion, 
local pride, or new forms of valuation like culinary tour-
ism and wellness trends.

Motivations for wild plant gathering also play a role 
in shaping knowledge continuity. People may forage for 
food security, medicinal purposes, cultural heritage, or 
simply for recreational and aesthetic enjoyment. These 
drivers reflect different levels of knowledge depth and 
types of engagement with the landscape. In Europe, wild 
food plants are often gathered by women, and gathering 
practices are frequently embedded in broader household 
economies and values.

The Biella province in Northern Italy presents a com-
pelling setting to explore these dynamics. Nestled in the 
Alps, Biella is known for both its rich natural landscapes 
and its industrial textile history. The area has experienced 
significant socio-economic shifts over the past decades, 
from industrial prosperity to economic restructuring 
and demographic changes. Despite this, foraging tradi-
tions have remained a part of local identity, particularly 
in mountainous areas of the province (Vinai and Sulis 
2017). This dual identity of Biella as both an industrial 
and mountain territory offers a unique lens for examining 

the persistence and transformation of plant knowledge 
(Sella, 1970s).

In the 1970s, a local scholar, Professor Ezio Sella, con-
ducted a detailed ethnobotanical study documenting the 
wild food plants used in the Biella area. Building on Sel-
la’s work, this study explores the evolution of wild plant 
knowledge in Biella by comparing past and present data. 
Through a combination of historical records, ethnobo-
tanical interviews, and participatory research, we aim to 
understand which plants are still known and used, how 
preparation and gathering practices have changed, and 
what these reveal about cultural resilience, innovation, 
and memory in a rapidly transforming socio-ecological 
landscape.

Materials and methods
Fieldwork and data collection
This study employs a qualitative ethnobotanical approach 
to investigate the persistence and transmission of wild 
plant knowledge in the Biellese area (Piedmont, NW 
Italy) (Fig. 1). Fieldwork was carried out from December 
2024 to February 2025 in many municipalities chosen to 
reflect the province’s varied ecological and cultural land-
scapes. These sites span a spectrum from lowland and 
foothill towns such as Biella, Cossato, and Pettinengo to 
mid-mountain settlements like Mosso and Camandona, 
and extend to high-altitude or Walser-rooted villages, 
including Rassa, Rimella, and Campiglia Cervo (Fig. 1).

This study builds on Sella’s study: Flora Popolare 
Biellese, which documented local wild plants used for 
culinary and medicinal purposes. The ethnobotani-
cal prospection in the Biella area was conducted in the 
1970s, with the results subsequently published by Sella 
(1992).

We focused specifically on plants with gastronomic 
significance, reflecting the cultural value of wild flora in 
Biella. Informants were selected through snowball sam-
pling, starting with those known for their foraging or 
subsistence knowledge.

A total of 15 participants (11 women and 4 men), rang-
ing from 30 to 85 years old, were interviewed. Thirteen 
participants were long-term residents of rural or moun-
tainous areas, while two urban dwellers maintained 
strong familial links to foraging traditions.

Participants exhibited diverse educational back-
grounds, from primary to upper secondary levels. Most 
older informants (born before 1960) recalled periods of 
rural hardship or post-war subsistence, thus preserving 
rich, experiential plant knowledge, a profile that included 
retired farmers, shepherds, and housewives. Meanwhile, 
a few younger informants (aged 30–50) displayed a reviv-
alist interest in wild plants, frequently motivated by per-
sonal hobbies, ecological activism, or affiliations with 
local botanical and cultural associations.
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Data were collected through semi-structured inter-
views, allowing for an in-depth exploration of informants’ 
knowledge, experiences, and cultural practices related 
to wild plant foraging. Interviews were open-ended and 
encouraged participants to share details about plant 

names primarily folk names, while scientific names were 
assigned by the research team based on these folk iden-
tifications, along with harvesting practices, preparation 
methods, and the social contexts in which this knowledge 
was acquired and transmitted. Particular attention was 

Fig. 1  Study area map showing fieldwork sites (in green) and the municipalities of the biellese area, Italy. The first author created this map using QGIS 
version 3.40.6
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given to sources of knowledge transmission, including 
intergenerational learning, local literature, and commu-
nity-based initiatives. As the study progressed, interviews 
were complemented by participant observation. Infor-
mants were invited to lead foraging walks in their local 
environments, offering direct insights into plant iden-
tification, gathering habits, and ecological awareness in 
situ. All interviews were conducted in Italian and sub-
sequently transcribed for thematic and comparative 
analysis.

To ensure taxonomic accuracy, scientific names of wild 
plants cited in both historical and contemporary sources 
were verified using authoritative databases such as Flora 
Europaea, along with standard floristic guides. Plant 
identification was further supported by specimens previ-
ously collected, classified, and deposited in regional her-
baria during prior ethnobotanical fieldwork conducted in 
the Western Alps (Fontefrancesco and Pieroni 2020; Fon-
tefrancesco et al. 2022).

Data analysis
Thematic analysis was performed to analyze the collected 
data by focusing on key themes such as the persistence 
of plant knowledge, generational transmission, and the 
socio-cultural and ecological factors influencing foraging 
practices.

The statistical analysis aimed to explore the continu-
ity and change in local herbal knowledge regarding wild 
plant species in Biella. The analysis compared the pres-
ence and use of plants between the 1970 study by Sella 
and the present study, using descriptive and inferential 
statistical methods implemented in SAS 9.4 and R ver-
sion 4.4.3.

Descriptive statistics were calculated to summarize the 
frequency of species reported in both the 1970 and cur-
rent studies, as well as the local uses and the correspond-
ing local names. The frequency of plant species presence 
across the two time periods was summarized using 
PROC FREQ in SAS 9.4, while the diversity of knowledge 
was explored using the Shannon Index in R. These indices 
helped quantify the diversity of plants known and used in 
the Biellese region, considering the variety of local uses 
and species richness. A Venn diagram was used to visu-
alize the overlap between the 1970 and current studies, 
showing the plants that were consistently reported, lost, 
or newly introduced. The diagram emphasized the spe-
cies consistently reported in both periods, indicating 
strong retention of traditional herbal knowledge. This 
approach highlighted how some species reported by Sella 
were no longer recognized, while others had been newly 
added by informants or recent sources.

Hierarchical cluster analysis was used to identify 
groups of plants that were similarly used across the two 
study periods. The analysis helped reveal whether any 

new patterns of plant parts use had emerged or if tradi-
tional plant knowledge had remained consistent over 
time.

Special attention was paid to how the informants’ rec-
ollections and current practices related to the plants 
identified in Sella’s 1970s survey. Comparisons were 
drawn between past and present plant knowledge, con-
sidering the extent to which traditional foraging has been 
maintained or eroded over the decades.

Results
Botanical diversity
A total of 39 botanical families were recorded in the 
study, with the most represented families being Astera-
ceae, Rosaceae, Polygonaceae, Brassicaceae, Lamiaceae, 
Boraginaceae, Apiaceae, and Campanulaceae. Across 
these families, 101 botanical species were documented. 
Of these, 93 species were already reported in the 1970 
study, while 8 species, Reynoutria japonica Houtt., Equi-
setum arvense L., Robinia pseudoacacia L., Rosa canina 
L., Salvia pratensis L., Tanacetum parthenium(L.) Sch.
Bip., Trifolium pratense L., and Valeriana locusta L., were 
newly observed in the present 2025 survey for gastro-
nomic uses (Table 1, Fig. 2).

In the two studies, a total of 83 genera were identified. 
The genus Rumex was the most diverse, with seven spe-
cies. The genera Silene and Hypochaeris each contained 
three species, while the following genera each included 
two species: Persicaria, Artemisia, Geum, Campanula, 
Achillea, Cardamine, Allium, Phyteuma, Chenopodium, 
Tanacetum, and Trifolium. The remaining genera each 
contained only one species. In a 1970 study, a total of 
72 genera were recorded. Among these, the most rep-
resented were Rumex (7 species), Silene (3 species), and 
Cardamine, Persicaria, Chenopodium, Artemisia, Phy-
teuma, Campanula, and Allium, each with 2 species (Fig. 
3).

In comparison, the present study, conducted in 2025, 
documented 67 genera. The most represented genera in 
this dataset were Rumex (6 species), Silene (3 species), 
Artemisia, Phyteuma, Tanacetum, Campanula, Persi-
caria, and Trifolium, each with 2 species.

A comparative analysis reveals that 66 genera were 
common to both studies, indicating a substantial overlap 
in the botanical diversity recorded across the two peri-
ods. Notably, the most represented shared genera include 
Rumex (6 species), Silene (3 species), and Artemisia, Tri-
folium, Tanacetum, Campanula, Phyteuma, and Persi-
caria (each with 2 species) (Fig. 3). Interestingly, eleven 
genera (Salvia, Equisetum, Trifolium, Erythronium, Rosa, 
Galium, Tanacetum, Geum, Valeriana, Peucedanum, and 
Robinia) were recorded exclusively in the 1970 study. 
Each was represented by a single species and was noted 



Page 5 of 18Alrhmoun et al. Botanical Studies           (2025) 66:38 

Sc
ie

nt
ifi

c 
N

am
e

Fa
m

ily
19

70
 

St
ud

y
Pr

es
-

en
t 

St
ud

y

Lo
ca

l N
am

e
Pa

rt
s

U
se

d
Pr

ep
ar

at
io

n/
U

se
El

-
ev

at
io

n 
Ra

ng
e 

(m
 a

.s
.l)

H
ab

ita
t

Ec
ol

og
ic

al
ca

te
go

ri
es

Fr
eq

ue
nc

y 
of

 C
ita

-
tio

n)
(P

re
s-

en
t s

tu
dy

Ac
hi

lle
a 

er
ba

-
ro

tta
 A

ll.
As

te
ra

ce
ae

Ye
s

N
o

Ar
te

m
isi

Le
av

es
Li

qu
or

20
00

–
28

00
Al

pi
ne

 m
ea

do
w

s, 
ro

ck
y 

slo
pe

s, 
sc

re
e 

on
 c

al
ca

re
ou

s s
oi

ls
M

ou
nt

ai
n/

Al
pi

ne
/

Su
ba

lp
in

e
Ac

hi
lle

a 
m

ill
ef

o-
liu

m
 L

.
As

te
ra

ce
ae

Ye
s

Ye
s

M
ill

af
ó,

 M
üf

el
Le

av
es

Li
qu

eu
rs

; f
rit

ta
ta

s; 
m

ix
ed

 h
er

b 
so

up
s; 

he
rb

al
 te

a

0–
18

00
Su

ba
lp

in
e 

gr
as

sla
nd

s, 
m

on
-

ta
ne

 m
ea

do
w

s, 
op

en
 fo

re
st

s
M

ou
nt

ai
n/

Al
pi

ne
/

Su
ba

lp
in

e
+

Al
ch

em
ill

a 
xa

nt
ho

ch
lo

ra
 

Ro
th

m
.

Ro
sa

ce
ae

Ye
s

N
o

Er
ba

 st
el

la
Le

av
es

Ra
w

 o
r c

oo
ke

d 
le

av
es

60
0–

27
00

M
oi

st
 a

lp
in

e 
an

d 
su

ba
l-

pi
ne

 w
oo

ds
, s

ha
de

d 
fo

re
st

 
un

de
rs

to
ry

M
ou

nt
ai

n/
Al

pi
ne

/
Su

ba
lp

in
e

Al
liu

m
 u

rs
in

um
 

L.
Am

ar
yl

lid
ac

ea
e

Ye
s

Ye
s

Ai
 d

al
 b

iss
i, 

Ai
 

sa
lv

ej
Le

av
es

, b
ul

bs
, 

flo
w

er
s (

fo
r 

de
co

ra
tio

n)

Pe
st

o 
fo

r f
re

sh
 

to
m

at
oe

s
0–

15
00

M
oi

st
 d

ec
id

uo
us

 w
oo

dl
an

ds
 

in
 lo

w
la

nd
s a

nd
 v

al
le

ys
M

oi
st

/W
et

la
nd

+
+

+

Al
liu

m
 v

in
ea

le
 L

.
Am

ar
yl

lid
ac

ea
e

Ye
s

Ye
s

Ai
 sa

lv
ej

Le
av

es
, b

ul
b

Pe
st

o 
fo

r t
om

in
i; 

ch
op

pe
d 

lik
e 

ch
iv

es
0–

10
00

M
ar

sh
y 

fie
ld

s, 
w

et
 m

ea
do

w
s, 

st
re

am
sid

e 
ve

ge
ta

tio
n

M
oi

st
/W

et
la

nd
+

An
ch

us
a 

of
-

fic
in

al
is 

L.
Bo

rr
ag

in
ac

ea
e

Ye
s

N
o

Bi
gu

lo
ss

a
Le

av
es

 -
0–

15
00

D
ry

, s
un

ny
 sl

op
es

, r
oa

ds
id

es
, 

an
d 

di
st

ur
be

d 
so

ils
D

ry
/C

al
ca

re
ou

s

Ar
ni

ca
 m

on
-

ta
na

 L
.

As
te

ra
ce

ae
Ye

s
Ye

s
Ar

ni
ca

Fl
ow

er
s

Ar
om

a 
fo

r g
ra

pp
a

50
0–

25
00

H
ea

th
s a

nd
 m

oo
rs

 in
 n

ut
rie

nt
-

po
or

 a
lp

in
e 

so
ils

M
ou

nt
ai

n/
Al

pi
ne

/S
ub

al
pi

ne
+

+

Ar
te

m
isi

a 
ab

sin
-

th
iu

m
 L

.
As

te
ra

ce
ae

Ye
s

Ye
s

In
ce

ns
Le

av
es

Ar
om

a 
fo

r g
ra

pp
a

0–
11

00
Ro

ck
y 

ou
tc

ro
ps

, s
cr

ee
s, 

st
on

y 
w

as
te

la
nd

s (
lo

w
 to

 
m

id
-e

le
va

tio
n)

D
ry

/C
al

ca
re

ou
s

+
+

Ar
te

m
isi

a 
in

di
ca

 
W

ill
d.

As
te

ra
ce

ae
Ye

s
Ye

s
G

ris
an

te
m

 
sa

lv
ej

Fl
ow

er
s, 

le
av

es
Ar

om
a 

fo
r g

ra
pp

a 
(le

ss
 re

fin
ed

), 
so

up
s 

w
ith

 m
ix

ed
 h

er
bs

0–
20

00
Ro

ad
 v

er
ge

s, 
fo

re
st

 e
dg

es
, 

sc
ru

bl
an

d 
(b

ro
ad

 e
le

va
tio

n 
ra

ng
e)

U
rb

an
/R

ud
er

al
+

+

Ar
un

cu
s 

di
oi

cu
s (

W
al

te
r) 

Fe
rn

al
d

Ro
sa

ce
ae

Ye
s

Ye
s

As
pa

r s
al

ve
j

Yo
un

g 
sh

oo
ts

Co
ok

ed
 li

ke
 a

sp
ar

a-
gu

s, 
bl

an
ch

ed
 in

 v
in

-
eg

ar
, a

nd
 p

re
se

rv
ed

 
in

 o
il

20
0–

18
00

M
ou

nt
ai

no
us

 m
oi

st
 fo

re
st

s, 
ric

h 
w

oo
dl

an
d 

ed
ge

s
M

ou
nt

ai
n/

Al
pi

ne
/

Su
ba

lp
in

e
+

+
+

Be
lli

s p
er

en
ni

s L
.

As
te

ra
ce

ae
Ye

s
Ye

s
M

ar
ga

rit
a

Ra
w

 o
r c

oo
ke

d 
le

av
es

, fl
ow

er
s

M
ix

ed
 h

er
b 

so
up

s, 
ra

w
 in

 sa
la

ds
0–

20
00

U
rb

an
 a

nd
 ru

ra
l l

aw
ns

, g
ra

ss
y 

ro
ad

sid
es

U
rb

an
/R

ud
er

al
+

Bo
ra

go
 o

ffi
ci

-
na

lis
 L

.
Bo

rr
ag

in
ac

ea
e

Ye
s

Ye
s

Bu
ra

su
Le

av
es

Br
ea

de
d,

 fr
ie

d,
 so

up
s 

(F
rid

ay
 st

ea
ks

)
0–

14
00

Ru
de

ra
l a

re
as

, f
al

lo
w

 fi
el

ds
, 

di
st

ur
be

d 
gr

as
sla

nd
s

U
rb

an
/R

ud
er

al
+

Bu
ni

as
 e

ru
ca

go
 

L.
Br

as
sic

ac
ea

e
Ye

s
N

o
 -

- 
 -

0–
20

00
D

ist
ur

be
d 

ar
ea

s a
cr

os
s e

le
va

-
tio

n 
zo

ne
s

U
rb

an
/R

ud
er

al

Ca
lth

a 
pa

lu
st

ris
 

L.
Ra

nu
nc

ul
ac

ea
e

Ye
s

N
o

Ar
m

èj
Le

av
es

 a
nd

 b
ud

s
Pi

ck
le

d 
flo

w
er

 b
ud

s, 
co

ok
ed

0–
20

00
W

et
la

nd
s, 

fe
ns

, m
oi

st
 

w
oo

dl
an

ds
M

oi
st

/W
et

la
nd

Ca
m

pa
nu

la
 

ra
pu

nc
ul

us
 L

.
Ca

m
pa

nu
la

ce
ae

Ye
s

Ye
s

Ra
m

pù
n

Le
av

es
, fl

ow
er

s, 
ro

ot
Co

ok
ed

0–
15

00
D

ry
 li

m
es

to
ne

 g
ra

ss
la

nd
s, 

ca
lc

ar
eo

us
 ro

ad
sid

es
D

ry
/C

al
ca

re
ou

s
+

Ca
m

pa
nu

la
 

tra
ch

el
iu

m
 L

.
Ca

m
pa

nu
la

ce
ae

Ye
s

Ye
s

Ar
bë

te
 

sa
lv

èi
e

Le
av

es
, fl

ow
er

s, 
ro

ot
Co

ok
ed

0–
15

00
H

um
us

-r
ic

h 
he

dg
er

ow
s a

nd
 

lo
w

 fo
re

st
s

M
oi

st
/W

et
la

nd
+

Ta
bl

e 
1 

Sp
ec

ie
s r

ec
or

de
d 

in
 “fl

or
a 

po
po

la
re

 b
ie

lle
se

” a
nd

 c
om

pa
re

d 
w

ith
 th

e 
da

ta
 c

ol
le

ct
ed

 in
 th

e 
pr

es
en

t s
tu

dy



Page 6 of 18Alrhmoun et al. Botanical Studies           (2025) 66:38 

Sc
ie

nt
ifi

c 
N

am
e

Fa
m

ily
19

70
 

St
ud

y
Pr

es
-

en
t 

St
ud

y

Lo
ca

l N
am

e
Pa

rt
s

U
se

d
Pr

ep
ar

at
io

n/
U

se
El

-
ev

at
io

n 
Ra

ng
e 

(m
 a

.s
.l)

H
ab

ita
t

Ec
ol

og
ic

al
ca

te
go

ri
es

Fr
eq

ue
nc

y 
of

 C
ita

-
tio

n)
(P

re
s-

en
t s

tu
dy

Ca
rd

am
in

e 
hi

rs
ut

a 
L.

Br
as

sic
ac

ea
e

Ye
s

N
o

G
ra

sù
n 

sa
lv

ej
Le

av
es

Sa
la

ds
 (r

aw
)

0–
14

00
U

rb
an

 c
ra

ck
s, 

w
al

ls,
 d

am
p 

di
st

ur
be

d 
pl

ac
es

U
rb

an
/R

ud
er

al

Ca
rd

am
in

e 
pr

at
en

sis
 L

.
Br

as
sic

ac
ea

e
Ye

s
N

o
G

ra
sù

n 
di

 p
ra

Le
av

es
Sa

la
ds

 (p
un

ge
nt

 
fla

vo
r)

0–
15

00
M

oi
st

 su
bm

on
ta

ne
 m

ea
do

w
s, 

st
re

am
ba

nk
s

M
oi

st
/W

et
la

nd

Ca
rli

na
 a

ca
ul

is 
L.

As
te

ra
ce

ae
Ye

s
Ye

s
Ca

rd
ùn

Re
ce

pt
ac

le
s

Ra
w

 o
r c

oo
ke

d 
lik

e 
ar

tic
ho

ke
s

0–
20

00
D

ry
 c

al
ca

re
ou

s p
as

tu
re

s a
nd

 
ch

al
k 

slo
pe

s
D

ry
/C

al
ca

re
ou

s
+

+

Ca
ru

m
 ca

rv
i L

.
Ap

ia
ce

ae
Ye

s
Ye

s
Sc

iri
el

, c
iré

Se
ed

s
Fl

av
or

in
g 

gr
ap

pa
, 

so
up

s
20

0–
20

00
M

oi
st

 a
ra

bl
e 

la
nd

s, 
m

on
ta

ne
 

m
ea

do
w

s
M

oi
st

/W
et

la
nd

+
+

Ch
en

op
od

iu
m

 
al

bu
m

 L
.

Am
ar

an
th

ac
ea

e
Ye

s
N

o
Fa

rin
ët

Le
av

es
, s

pr
ou

ts
, 

se
ed

s
Ra

w
 o

r c
oo

ke
d

0–
20

00
Fi

el
ds

 a
nd

 ru
de

ra
l r

oa
ds

id
es

U
rb

an
/R

ud
er

al

Ch
en

op
od

iu
m

 
bo

nu
s-

he
nr

ic
us

 
L.

Am
ar

an
th

ac
ea

e
Ye

s
Ye

s
Ba

rc
ùi

, 
sp

in
ac

i d
i 

m
on

ta
gn

Le
av

es
, s

ho
ot

s
Co

ok
ed

 li
ke

 sp
in

ac
h;

 
gn

oc
ch

i
50

0–
20

00
Pr

od
uc

tiv
e 

pa
st

ur
es

, f
ar

m
 

ed
ge

s, 
ru

ra
l r

oa
ds

id
es

U
rb

an
/R

ud
er

al
+

+
+

Ci
ch

or
iu

m
 

in
ty

bu
s L

.
As

te
ra

ce
ae

Ye
s

Ye
s

Si
co

rja
 sa

lv
ej

a
Le

av
es

Sa
la

ds
0–

12
00

Lo
w

-e
le

va
tio

n 
w

as
te

 la
nd

 a
nd

 
ro

ck
y 

m
ar

gi
ns

U
rb

an
/R

ud
er

al
+

Ci
rs

iu
m

 
er

isi
th

al
es

 S
co

p.
As

te
ra

ce
ae

Ye
s

N
o

Ca
rd

ùn
, l

ac
èt

Le
av

es
Co

ok
ed

 in
 so

up
s

40
0–

18
00

M
on

ta
ne

 w
oo

ds
, s

to
ny

 sl
op

es
, 

st
re

am
 e

dg
es

M
ou

nt
ai

n/
Al

pi
ne

/
Su

ba
lp

in
e

Cl
em

at
is 

vi
ta

lb
a 

L.
Ra

nu
nc

ul
ac

ea
e

Ye
s

N
o

Vi
al

br
a

Yo
un

g 
sh

oo
ts

Co
ok

ed
 (s

ou
ps

, f
rit

-
ta

ta
, r

iso
tt

o)
0–

12
00

W
ar

m
, m

oi
st

 c
lim

at
es

 o
n 

al
ka

lin
e 

so
ils

M
oi

st
/W

et
la

nd

Co
rn

us
 m

as
 L

.
Co

rn
ac

ea
e

Ye
s

Ye
s

Cu
rn

àl
, 

Cu
rn

àl
in

Be
rr

ie
s

Ja
m

 (a
fte

r p
it 

re
m

ov
al

)
0–

14
00

W
el

l-d
ra

in
ed

 so
ils

 fr
om

 lo
w

-
la

nd
 to

 u
pl

an
d

D
ry

/C
al

ca
re

ou
s

+

Cr
oc

us
 v

er
nu

s 
(L

.) 
H

ill
Iri

da
ce

ae
Ye

s
Ye

s
G

al
ët

Fl
ow

er
s

U
se

d 
in

 sp
rin

g 
sa

la
ds

0–
15

00
Su

bm
on

ta
ne

 g
ra

ss
y 

ha
bi

ta
ts

 
an

d 
fo

ot
hi

lls
M

ou
nt

ai
n/

Al
pi

ne
/

Su
ba

lp
in

e
+

+

D
au

cu
s c

ar
ot

a 
L.

Ap
ia

ce
ae

Ye
s

N
o

Pa
st

an
a

Le
av

es
, fl

ow
er

s
Le

av
es

 c
oo

ke
d;

 fl
ow

-
er

s f
rie

d 
in

 b
at

te
r

0–
14

00
D

ry
 fi

el
ds

 a
nd

 ru
de

ra
l z

on
es

U
rb

an
/R

ud
er

al

Ep
ilo

bi
um

 
m

on
ta

nu
m

 L
.

O
na

gr
ac

ea
e

Ye
s

Ye
s

La
cë

t
Le

av
es

 (r
aw

)
Ra

w
 le

av
es

 in
 sa

la
d 

w
ith

 w
at

er
cr

es
s

0–
15

00
M

oi
st

 g
ra

ve
l b

an
ks

, d
ist

ur
be

d 
w

oo
dl

an
ds

M
oi

st
/W

et
la

nd
+

Eq
ui

se
tu

m
 

ar
ve

ns
e 

L.
Eq

ui
se

ta
ce

ae
N

o
Ye

s
Cu

a 
d 

ca
và

l
Fe

rt
ile

 sh
oo

ts
 

(c
oo

ke
d)

Co
ok

ed
 li

ke
 a

s-
pa

ra
gu

s; 
in

fu
sio

n 
w

ith
 

st
er

ile
 st

em
s

0–
20

00
D

am
p 

w
oo

ds
, l

ow
la

nd
 p

as
-

tu
re

s, 
st

re
am

 e
dg

es
M

oi
st

/W
et

la
nd

+
+

+

Er
uc

a 
ve

sic
ar

ia
 

su
bs

p.
 sa

tiv
a 

(M
ill

.) 
H

eg
i

Br
as

sic
ac

ea
e

Ye
s

N
o

Rì
cu

la
 -

 -
0–

40
0

M
ed

ite
rr

an
ea

n 
ru

de
ra

l l
an

d,
 

ol
iv

e 
gr

ov
es

, t
ra

ck
s

U
rb

an
/R

ud
er

al

Fa
gu

s s
yl

va
tic

a 
L.

Fa
ga

ce
ae

Ye
s

Ye
s

Fó
Be

ec
h 

nu
ts

Pr
ev

io
us

ly
 u

se
d 

fo
r o

il 
ex

tr
ac

tio
n

0–
15

00
M

oi
st

, h
um

id
 lo

w
la

nd
 to

 
up

la
nd

 h
ab

ita
ts

 w
ith

 w
el

l-
dr

ai
ne

d 
so

ils

M
oi

st
/W

et
la

nd
+

+

Fr
ag

ar
ia

 v
es

ca
 

L.
Ro

sa
ce

ae
Ye

s
Ye

s
Fr

ei
a

Fr
ui

ts
Ja

m
0–

20
00

Tr
ai

ls,
 ru

ra
l r

oa
ds

id
es

, h
ill

sid
es

, 
st

on
e 

w
al

ls 
(b

ro
ad

 ra
ng

e)
U

rb
an

/R
ud

er
al

+

Ta
bl

e 
1 

(c
on

tin
ue

d)

 



Page 7 of 18Alrhmoun et al. Botanical Studies           (2025) 66:38 

Sc
ie

nt
ifi

c 
N

am
e

Fa
m

ily
19

70
 

St
ud

y
Pr

es
-

en
t 

St
ud

y

Lo
ca

l N
am

e
Pa

rt
s

U
se

d
Pr

ep
ar

at
io

n/
U

se
El

-
ev

at
io

n 
Ra

ng
e 

(m
 a

.s
.l)

H
ab

ita
t

Ec
ol

og
ic

al
ca

te
go

ri
es

Fr
eq

ue
nc

y 
of

 C
ita

-
tio

n)
(P

re
s-

en
t s

tu
dy

G
en

tia
na

 
ac

au
lis

 L
.

G
en

zi
an

ac
ea

e
Ye

s
Ye

s
Ro

ot
s

D
ig

es
tiv

e 
liq

uo
r 

(in
fu

sio
n)

20
00

–
27

00
H

ig
h 

al
pi

ne
 p

as
tu

re
s, 

ro
ck

y 
al

pi
ne

 sl
op

es
M

ou
nt

ai
n/

Al
pi

ne
/

Su
ba

lp
in

e
+

+

G
eu

m
 m

on
ta

-
nu

m
 L

.
Ro

sa
ce

ae
Ye

s
Ye

s
Fi

ur
 d

al
 c

uc
u

Ro
ot

s, 
flo

w
er

s
D

ig
es

tiv
e 

liq
uo

r 
(in

fu
sio

n)
50

0–
25

00
Su

ba
lp

in
e 

to
 a

lp
in

e 
m

ea
do

w
s 

an
d 

ro
ck

y 
te

rr
ai

n
M

ou
nt

ai
n/

Al
pi

ne
/S

ub
al

pi
ne

+
+

H
el

ia
nt

hu
s 

tu
be

ro
su

s L
.

As
te

ra
ce

ae
Ye

s
Ye

s
Tu

pi
na

bò
Tu

be
r

Cu
lti

va
te

d 
an

d 
ea

te
n,

 
e.

g.
, w

ith
 b

ag
na

 
ca

ud
a

0–
50

0
D

ist
ur

be
d 

lo
w

la
nd

 fi
el

ds
, 

ro
ad

sid
es

U
rb

an
/R

ud
er

al
+

+

H
um

ul
us

 
lu

pu
lu

s L
.

Ca
nn

ab
ac

ea
e

Ye
s

Ye
s

La
va

rt
ìn

, 
va

rt
is,

 a
sp

ar
 

sa
lv

ej

Sp
ro

ut
s

Co
ok

ed
 li

ke
 a

s-
pa

ra
gu

s, 
m

ar
in

at
ed

 in
 

vi
ne

ga
r (

ca
rp

io
ne

)

0–
12

00
Ri

pa
ria

n 
w

oo
ds

, m
oi

st
 h

ed
ge

-
ro

w
s, 

riv
er

ba
nk

s
M

oi
st

/W
et

la
nd

+
+

+

H
yp

oc
ha

er
is 

gl
ab

ra
 L

. a
nd

 
H

yp
oc

ha
er

is 
ra

di
ca

ta
 L

.

As
te

ra
ce

ae
Ye

s
Ye

s
Pa

ta
sc

iù
n,

 
pa

ta
ss

un
Le

av
es

Co
ok

ed
 o

r r
aw

 in
 

sa
la

ds
0–

12
00

D
ry

 g
ra

ss
la

nd
s a

nd
 sa

nd
y 

lo
w

la
nd

s
D

ry
/C

al
ca

re
ou

s
+

+
+

Ju
gl

an
s r

eg
ia

 L
.

Ju
gl

an
da

ce
ae

Ye
s

Ye
s

N
ós

U
nr

ip
e 

fru
its

M
ak

in
g 

N
oc

in
o 

liq
uo

r
0–

12
00

Cu
lti

va
te

d 
zo

ne
s a

nd
 d

ec
id

u-
ou

s f
or

es
ts

 w
ith

 fe
rt

ile
 so

ils
U

rb
an

/R
ud

er
al

+
+

+

Ju
ni

pe
ru

s c
om

-
m

un
is 

L.
Cu

pr
es

sa
ce

ae
Ye

s
Ye

s
Sn

év
ro

Be
rr

ie
s

Li
qu

or
s, 

sa
us

ag
es

, a
s 

an
 a

ro
m

a
0–

35
00

D
ry

, s
an

dy
 o

r r
oc

ky
 so

ils
 in

 
op

en
 c

le
ar

in
gs

 a
nd

 u
pl

an
ds

D
ry

/C
al

ca
re

ou
s

+
+

+

Kn
au

tia
 a

rv
en

-
sis

 (L
.) 

Co
ul

t.
Ca

pr
ifo

lia
ce

ae
Ye

s
Ye

s
Sp

in
as

 sa
lv

èj
, 

Sc
ab

io
sa

Le
av

es
, c

oo
ke

d
In

 a
 p

an
 w

ith
 o

il 
or

 
bu

tt
er

, a
fte

r b
la

nc
hi

ng
 

th
em

. S
er

ve
d 

sp
rin

-
kl

ed
 w

ith
 P

ar
m

es
an

0–
20

00
Li

m
es

to
ne

-b
as

ed
 m

ea
do

w
s, 

hi
lls

, a
nd

 p
as

tu
re

s
D

ry
/C

al
ca

re
ou

s
+

+
+

La
ps

an
a 

co
m

-
m

un
is 

L.
As

te
ra

ce
ae

Ye
s

Ye
s

G
al

in
ët

te
, 

G
al

in
e 

G
ra

ss
e

Le
av

es
, r

aw
 o

r 
co

ok
ed

 -
0–

14
00

D
ist

ur
be

d 
sh

ad
y 

pl
ac

es
 in

 
ru

ra
l o

r u
rb

an
 a

re
as

U
rb

an
/R

ud
er

al
+

La
ur

us
 n

ob
ili

s L
.

La
ur

ac
ea

e
Ye

s
N

o
La

ur
o

Le
av

es
As

 a
n 

ar
om

a
0–

40
0

Co
as

ta
l M

ed
ite

rr
an

ea
n 

zo
ne

s, 
w

ar
m

 lo
w

la
nd

s
D

ry
/C

al
ca

re
ou

s

Le
uc

an
th

em
um

 
vu

lg
ar

e 
La

m
.

As
te

ra
ce

ae
Ye

s
N

o
M

ar
ag

ar
ita

 
m

üf
el

Le
av

es
, c

oo
ke

d
M

ai
nl

y 
us

ed
 a

s 
de

co
ra

tio
n

0–
20

00
M

oi
st

 fi
el

ds
, m

ea
do

w
s, 

rip
ar

-
ia

n 
la

ke
 a

nd
 ri

ve
r e

dg
es

M
oi

st
/W

et
la

nd

Lu
na

ria
 a

nn
ua

 
L.

Br
as

sic
ac

ea
e

Ye
s

Ye
s

M
id

aj
e 

de
l 

pa
pa

Le
av

es
, c

oo
ke

d 
or

 
ra

w
; s

ee
ds

Co
ok

ed
 li

ke
 p

ea
s

0–
40

0
U

rb
an

 a
nd

 ru
ra

l r
ud

er
al

 a
re

as
, 

w
as

te
 si

te
s, 

th
ic

ke
ts

U
rb

an
/R

ud
er

al
+

M
al

va
 n

eg
le

ct
a 

W
al

lr.
M

al
va

ce
ae

Ye
s

Ye
s

Ri
un

dè
la

, 
m

al
va

Le
av

es
So

up
 (r

iso
tt

o 
ar

ou
nd

, 
w

ith
 a

 p
ot

at
o 

as
 w

el
l),

 
la

xa
tiv

e.
 It

 is
 sa

id
 th

at
 

dr
un

ka
rd

s u
se

d 
to

 
ea

t i
t t

he
 d

ay
 a

fte
r 

to
 re

co
ve

r f
ro

m
 th

e 
af

te
re

ffe
ct

s. 
It 

is 
dr

ie
d 

to
 m

ak
e 

an
 h

er
ba

l t
ea

, 
w

ith
 a

 sl
ic

e 
of

 le
m

on
.

0–
18

00
An

th
ro

po
ge

ni
c 

gr
as

sla
nd

s, 
cu

lti
va

te
d 

fie
ld

s, 
m

ou
nt

ai
n 

slo
pe

s

U
rb

an
/R

ud
er

al
+

+
+

Ta
bl

e 
1 

(c
on

tin
ue

d)

 



Page 8 of 18Alrhmoun et al. Botanical Studies           (2025) 66:38 

Sc
ie

nt
ifi

c 
N

am
e

Fa
m

ily
19

70
 

St
ud

y
Pr

es
-

en
t 

St
ud

y

Lo
ca

l N
am

e
Pa

rt
s

U
se

d
Pr

ep
ar

at
io

n/
U

se
El

-
ev

at
io

n 
Ra

ng
e 

(m
 a

.s
.l)

H
ab

ita
t

Ec
ol

og
ic

al
ca

te
go

ri
es

Fr
eq

ue
nc

y 
of

 C
ita

-
tio

n)
(P

re
s-

en
t s

tu
dy

M
at

ric
ar

ia
 

ch
am

om
ill

a 
L.

As
te

ra
ce

ae
Ye

s
Ye

s
Ca

m
am

ila
H

er
ba

l t
ea

s
 In

fu
sio

n
0–

15
00

Ru
de

ra
l fi

el
ds

, r
oa

ds
id

es
, l

ow
 

to
 m

on
ta

ne
 h

ab
ita

ts
U

rb
an

/R
ud

er
al

+
+

M
el

iss
a 

offi
ci

-
na

lis
 L

.
La

m
ia

ce
ae

Ye
s

Ye
s

M
el

isa
Re

fre
sh

in
g 

in
fu

sio
n

 In
fu

sio
n

0–
10

00
G

ar
de

ns
, u

rb
an

 e
dg

es
, l

ow
-

la
nd

 ro
ad

sid
es

U
rb

an
/R

ud
er

al
+

+

M
en

th
a 

sp
p.

La
m

ia
ce

ae
Ye

s
Ye

s
M

èn
ta

 sa
lv

ej
a

Le
av

es
Re

fre
sh

in
g 

in
fu

sio
n

0–
12

00
M

oi
st

 so
ils

 in
 w

et
la

nd
s a

nd
 

sh
ad

ed
 si

te
s

M
oi

st
/W

et
la

nd
+

+
+

M
yo

so
tis

 sc
or

pi
-

oi
de

s L
.

Bo
rr

ag
in

ac
ea

e
Ye

s
Ye

s
Fi

or
 d

al
 

ba
m

bi
n

Yo
un

g 
sh

oo
ts

M
ix

ed
 h

er
bs

 so
up

s
0–

20
00

Fe
ns

, m
ar

sh
es

, a
nd

 w
et

 fi
el

d 
ed

ge
s t

o 
su

ba
lp

in
e 

zo
ne

s
M

oi
st

/W
et

la
nd

+

N
as

tu
rt

iu
m

 o
f-

fic
in

al
e 

R.
 B

r.
Br

as
sic

ac
ea

e
Ye

s
Ye

s
Ca

rs
ùn

, 
gr

as
ùn

Le
av

es
, r

aw
In

 sa
la

ds
, a

 m
ay

on
-

na
ise

 c
an

 b
e 

m
ad

e 
w

ith
 it

0–
20

00
St

re
am

s, 
sp

rin
gs

, r
ip

ar
ia

n 
co

rr
id

or
s

M
oi

st
/W

et
la

nd
+

+
+

O
rn

ith
og

al
um

 
py

re
na

ic
um

 L
.

As
pa

ra
ga

ce
ae

Ye
s

Ye
s

As
pa

r s
al

ve
j

Yo
un

g 
sh

oo
ts

, 
im

m
at

ur
e 

in
flo

re
sc

en
ce

s

Co
ok

ed
 li

ke
 a

sp
ar

a-
gu

s, 
bo

ile
d 

an
d 

ea
te

n 
w

ith
 b

ut
te

r a
nd

 a
 

sp
rin

kl
e 

of
 P

ar
m

es
an

0–
15

00
W

oo
dl

an
d 

m
ar

gi
ns

, h
ed

ge
-

ro
w

s, 
an

d 
ro

ad
 v

er
ge

s
M

oi
st

/W
et

la
nd

+
+

+

O
xa

lis
 a

ce
to

-
se

lla
 L

.
O

xa
lid

ac
ea

e
Ye

s
Ye

s
Pa

m
bl

in
Le

av
es

, r
aw

 o
r 

co
ok

ed
In

 sa
la

ds
10

0–
20

00
M

oi
st

 sh
ad

y 
ha

bi
ta

ts
, m

on
-

ta
ne

 m
oo

rs
 a

nd
 ro

ck
s

M
oi

st
/W

et
la

nd
+

+
+

Pa
pa

ve
r r

ho
ea

s 
L.

Pa
pa

ve
ra

ce
ae

Ye
s

N
o

Pa
pa

vë
r

 -
 -

0–
20

00
Fi

el
ds

, d
ist

ur
be

d 
gr

ou
nd

s, 
ro

ad
sid

es
 a

cr
os

s e
le

va
tio

ns
U

rb
an

/R
ud

er
al

Pa
rie

ta
ria

 o
f-

fic
in

al
is 

L.
U

rt
ic

ac
ea

e
Ye

s
Ye

s
M

ur
aj

ol
a

Yo
un

g 
pl

an
ts

, 
le

av
es

In
 so

up
s, 

w
ith

 p
ot

a-
to

es
, a

nd
 fr

itt
at

a
0–

40
0

U
rb

an
 w

al
ls,

 ro
ck

y 
lo

w
la

nd
 

w
as

te
 p

la
ce

s
U

rb
an

/R
ud

er
al

+

Pe
rs

ic
ar

ia
 b

is-
to

rt
a 

Sa
m

p.
Po

ly
go

na
ce

ae
Ye

s
Ye

s
Ba

rg
ùj

, 
bi

av
ët

ta
Le

av
es

, c
oo

ke
d 

or
 

ra
w

; r
oo

ts
So

up
 w

ith
 p

ot
at

oe
s 

an
d 

ric
e,

 b
ia

vë
tt

a 
e 

sa
us

iss
a 

(s
al

sic
ci

a)

80
0–

20
00

D
am

p 
gr

as
sla

nd
s, 

st
re

am
-

ba
nk

s i
n 

m
on

ta
ne

 z
on

es
M

oi
st

/W
et

la
nd

+
+

+

Pe
rs

ic
ar

ia
 

m
ac

ul
os

a 
G

ra
y

Po
ly

go
na

ce
ae

Ye
s

Ye
s

Sa
bi

as
c

 L
ea

ve
s

 -
0–

12
00

W
et

 d
itc

he
s, 

lo
w

la
nd

 w
et

-
la

nd
s, 

rip
ar

ia
n 

ar
ea

s
M

oi
st

/W
et

la
nd

+

Ph
yt

eu
m

a 
be

to
ni

ci
fo

liu
m

 
Vi

ll.

Ca
m

pa
nu

la
ce

ae
Ye

s
Ye

s
In

flo
re

sc
en

ce
Le

av
es

, i
m

m
at

ur
e 

in
flo

re
sc

en
ce

Co
ok

ed
 li

ke
 sp

in
ac

h,
 

us
ed

 in
 ri

so
tt

os
, 

so
up

s, 
an

d 
pa

ire
d 

w
ith

 c
oo

ke
d 

sa
la

m
i 

(e
rb

ët
te

 g
ra

ss
e)

60
0–

27
00

M
on

ta
ne

 to
 a

lp
in

e 
m

ea
do

w
s 

an
d 

ro
ck

y 
slo

pe
s

M
ou

nt
ai

n/
Al

pi
ne

/S
ub

al
pi

ne
+

+
+

Ph
yt

eu
m

a 
ov

a-
tu

m
 H

on
ck

.
Ca

m
pa

nu
la

ce
ae

Ye
s

Ye
s

M
as

uc
hë

t, 
Er

bë
te

Le
av

es
, 

in
flo

re
sc

en
ce

So
up

 w
ith

 p
ot

at
oe

s, 
ca

rro
ts

, c
el

er
y, 

an
d 

pi
ec

es
 o

f l
ea

n 
ch

ee
se

80
0–

20
00

Al
pi

ne
 m

ea
do

w
s a

nd
 ro

ck
y 

gr
as

sla
nd

s; 
pr

ef
er

s a
lk

al
in

e 
so

ils

M
ou

nt
ai

n/
Al

pi
ne

/S
ub

al
pi

ne
+

+
+

Ph
yt

ol
ac

ca
 

am
er

ic
an

a 
L.

Ph
yt

ol
ac

ca
ce

ae
Ye

s
Ye

s
U

va
 d

al
 m

èr
lo

Kn
ow

n 
fo

r i
ts

 
to

xi
c 

sa
po

ni
ns

 -
0–

40
0

Lo
w

la
nd

 p
as

tu
re

s, 
w

oo
d-

la
nd

 e
dg

es
, w

as
te

la
nd

s, 
an

d 
cl

ea
rin

gs

U
rb

an
/R

ud
er

al
+

+

Ta
bl

e 
1 

(c
on

tin
ue

d)

 



Page 9 of 18Alrhmoun et al. Botanical Studies           (2025) 66:38 

Sc
ie

nt
ifi

c 
N

am
e

Fa
m

ily
19

70
 

St
ud

y
Pr

es
-

en
t 

St
ud

y

Lo
ca

l N
am

e
Pa

rt
s

U
se

d
Pr

ep
ar

at
io

n/
U

se
El

-
ev

at
io

n 
Ra

ng
e 

(m
 a

.s
.l)

H
ab

ita
t

Ec
ol

og
ic

al
ca

te
go

ri
es

Fr
eq

ue
nc

y 
of

 C
ita

-
tio

n)
(P

re
s-

en
t s

tu
dy

Pi
lo

se
lla

 
po

rt
ae

 (W
ill

k.
 

ex
 T

.D
ur

an
d 

& 
B.

D
.Ja

ck
s.)

 
M

at
eo

 &
 

G
re

ut
er

As
te

ra
ce

ae
Ye

s
Ye

s
M

as
ci

uc
h 

ad
 

la
 M

ad
on

na
Le

av
es

M
ix

ed
 sa

la
d 

w
ith

 
ot

he
r h

er
bs

20
0–

20
00

Al
pi

ne
 g

ra
ss

la
nd

s a
nd

 ro
ck

y 
slo

pe
s w

ith
 sp

ar
se

 w
oo

dy
 

pl
an

ts

M
ou

nt
ai

n/
Al

pi
ne

/
Su

ba
lp

in
e

+

Pi
m

pi
ne

lla
 

m
aj

or
 H

ud
s.

Ap
ia

ce
ae

Ye
s

Ye
s

Sc
al

ët
a

Le
av

es
, c

oo
ke

d
U

se
d 

in
 m

ix
ed

 sa
la

ds
0–

22
00

Bu
rn

ed
 fo

re
st

s, 
m

on
ta

ne
 

m
ea

do
w

s, 
w

ay
sid

es
; c

al
ca

re
-

ou
s s

oi
ls

M
ou

nt
ai

n/
Al

pi
ne

/
Su

ba
lp

in
e

+
+

Pl
an

ta
go

 
la

nc
eo

la
ta

 L
.

Pl
an

ta
gi

na
ce

ae
Ye

s
N

o
Le

ng
ui

 d
’ca

n
Le

av
es

, c
oo

ke
d

U
se

d 
in

 m
ix

ed
 h

er
b 

so
up

s
0–

22
00

Fi
el

ds
, m

ea
do

w
s, 

la
w

ns
, r

oa
d-

sid
es

, w
oo

dl
an

d 
ed

ge
s

U
rb

an
/R

ud
er

al

Po
ly

po
di

um
 

vu
lg

ar
e 

L.
Po

ly
po

di
ac

ea
e

Ye
s

Ye
s

 -
Rh

iz
om

e
Ch

ew
ed

 ra
w

, t
as

te
s 

lik
e 

lic
or

ic
e

10
0–

30
00

M
oi

st
 a

nd
 sh

ad
ed

 a
re

as
; 

w
oo

dl
an

ds
, r

oc
ky

 c
re

vi
ce

s
M

oi
st

/W
et

la
nd

+

Po
rt

ul
ac

a 
ol

er
ac

ea
 L

.
Po

rt
ul

ac
ea

e
Ye

s
Ye

s
Pu

rs
cl

an
a,

 
Er

ba
 G

ra
sa

Le
av

es
U

se
d 

in
 sa

la
ds

 a
nd

 
so

ur
 so

up
s

0–
15

00
Fi

el
ds

, g
ar

de
ns

, d
ist

ur
be

d 
ar

ea
s, 

ru
ra

l r
oa

ds
id

es
U

rb
an

/R
ud

er
al

+
+

Pr
im

ul
a 

vu
lg

ar
is 

H
ud

s.
Pr

im
ul

ac
ea

e
Ye

s
Ye

s
Vi

ól
a

Le
av

es
, fl

ow
er

s
U

se
d 

in
 fr

itt
at

as
 a

nd
 

so
up

s
0–

20
00

M
oi

st
 w

oo
dl

an
ds

, h
ed

ge
ro

w
s, 

an
d 

up
la

nd
 g

ra
ss

la
nd

s
M

oi
st

/W
et

la
nd

+

Pr
un

us
 la

ur
oc

-
er

as
us

 L
.

Ro
sa

ce
ae

Ye
s

N
o

La
ur

u
D

ru
pe

s
In

fu
se

d 
in

 a
lc

oh
ol

 fo
r 

ar
om

a
0–

40
0

Fo
re

st
 e

dg
es

, s
cr

ub
la

nd
s, 

or
na

m
en

ta
l i

n 
pa

rk
s a

nd
 

ga
rd

en
s

U
rb

an
/R

ud
er

al

Pu
lm

on
ar

ia
 

offi
ci

na
lis

 L
.

Bo
rr

ag
in

ac
ea

e
Ye

s
Ye

s
Sp

in
as

 sa
lv

ej
Le

av
es

Co
ok

ed
10

0–
15

00
H

um
us

-r
ic

h 
so

ils
 in

 sh
ad

ed
 

w
oo

dl
an

ds
M

oi
st

/W
et

la
nd

+
 +

Ra
nu

nc
ul

us
 

re
pe

ns
 L

.
Ra

nu
nc

ul
ac

ea
e

Ye
s

Ye
s

Ar
m

èi
 L

ea
ve

s
To

xi
c,

 so
m

et
im

es
 

co
ns

um
ed

0–
20

00
M

ea
do

w
s a

nd
 fi

el
ds

 o
n 

ric
h,

 
da

m
p 

so
ils

, i
nc

lu
di

ng
 g

ra
ve

lly
 

ar
ea

s

M
oi

st
/W

et
la

nd
+

+

Re
yn

ou
tri

a 
ja

po
ni

ca
 H

ou
tt

.
Po

ly
go

na
ce

ae
N

o
Ye

s
 -

 -
 -

0–
12

00
Ri

pa
ria

n 
zo

ne
s, 

w
et

la
nd

s, 
di

tc
he

s, 
an

d 
fe

nc
el

in
es

M
oi

st
/W

et
la

nd
+

+

Ro
bi

ni
a 

ps
eu

do
-

ac
ac

ia
 L

.
Fa

ba
ce

ae
N

o
Ye

s
G

as
iia

Fl
ow

er
s

Ba
tt

er
-d

ip
pe

d 
or

 
ca

nd
ie

d 
flo

w
er

s, 
us

ed
 

in
 c

ak
es

0–
10

00
Fo

re
st

s, 
di

st
ur

be
d 

ru
ra

l a
nd

 
ur

ba
n 

ar
ea

s
U

rb
an

/R
ud

er
al

+
+

Ro
sa

 ca
ni

na
 L

.
Ro

sa
ce

ae
N

o
Ye

s
Rö

sa
 d

al
 c

uc
u

Be
rr

ie
s

Ro
se

hi
p 

be
rr

y 
ja

m
0–

20
00

H
ed

ge
s, 

w
oo

dl
an

d 
m

ar
gi

ns
, 

sc
ru

bl
an

ds
, a

nd
 g

ra
ss

la
nd

s
U

rb
an

/R
ud

er
al

+

Ru
bu

s u
lm

ifo
-

liu
s S

ch
ot

t
Ro

sa
ce

ae
Ye

s
Ye

s
Ru

èi
Yo

un
g 

sh
oo

ts
Ea

te
n 

w
ith

 m
oz

za
re

lla
, 

in
 fr

itt
at

as
, o

r s
ou

ps
0–

12
00

Ca
lc

ar
eo

us
 so

ils
 in

 h
ed

ge
ro

w
s 

an
d 

w
oo

dl
an

d 
m

ar
gi

ns
D

ry
/C

al
ca

re
ou

s
+

Ru
m

ex
 a

ce
to

sa
 

L.
Po

ly
go

na
ce

ae
Ye

s
Ye

s
Pa

nc
uc

cu
, 

Pa
m

pl
üc

h
Le

av
es

Fr
ic

hj
 d

el
 m

ar
gh

é;
 fr

it-
ta

ta
s; 

so
up

; fl
av

ou
re

d 
bu

tt
er

0–
20

00
O

pe
n 

m
ea

do
w

s, 
ro

ad
sid

es
, 

an
d 

gr
as

sla
nd

s
U

rb
an

/R
ud

er
al

+
+

+

Ru
m

ex
 a

ce
to

-
se

lla
 L

.
Po

ly
go

na
ce

ae
Ye

s
Ye

s
Er

ba
 c

uc
ca

 L
ea

ve
s

 F
rit

ta
ta

s; 
so

up
0–

20
00

D
ry

 a
ci

di
c 

gr
as

sla
nd

s a
nd

 
he

at
hl

an
ds

D
ry

/C
al

ca
re

ou
s

+
+

+

Ta
bl

e 
1 

(c
on

tin
ue

d)

 



Page 10 of 18Alrhmoun et al. Botanical Studies           (2025) 66:38 

Sc
ie

nt
ifi

c 
N

am
e

Fa
m

ily
19

70
 

St
ud

y
Pr

es
-

en
t 

St
ud

y

Lo
ca

l N
am

e
Pa

rt
s

U
se

d
Pr

ep
ar

at
io

n/
U

se
El

-
ev

at
io

n 
Ra

ng
e 

(m
 a

.s
.l)

H
ab

ita
t

Ec
ol

og
ic

al
ca

te
go

ri
es

Fr
eq

ue
nc

y 
of

 C
ita

-
tio

n)
(P

re
s-

en
t s

tu
dy

Ru
m

ex
 a

lp
in

us
 

L.
Po

ly
go

na
ce

ae
Ye

s
Ye

s
La

va
ss

a
Ce

nt
ra

l v
ei

ns
 

of
 th

e 
le

av
es

, 
co

ok
ed

W
ild

 rh
ub

ar
b 

ja
m

; 
fri

ch
j d

el
 m

ar
gh

é
80

0–
20

00
M

ou
nt

ai
n 

pa
st

ur
es

, a
lp

in
e 

m
ea

do
w

s, 
an

d 
su

ba
lp

in
e 

zo
ne

s

M
ou

nt
ai

n/
Al

pi
ne

/
Su

ba
lp

in
e

+

Ru
m

ex
 c

ris
pu

s 
L.

Po
ly

go
na

ce
ae

Ye
s

Ye
s

 -
 -

 -
0–

15
00

D
ist

ur
be

d 
lo

w
la

nd
 a

nd
 u

p-
la

nd
 so

ils
, r

oa
ds

id
es

, fi
el

ds
U

rb
an

/R
ud

er
al

+

Ru
m

ex
 o

bt
us

ifo
-

liu
s L

.
Po

ly
go

na
ce

ae
Ye

s
Ye

s
La

va
za

 -
 -

0–
20

00
M

oi
st

, n
ut

rie
nt

-r
ic

h 
m

ea
do

w
s 

an
d 

pa
st

ur
es

M
oi

st
/W

et
la

nd
+

Ru
m

ex
 p

ul
ch

er
 

L.
Po

ly
go

na
ce

ae
Ye

s
N

o
Cô

i m
ar

ìn
 -

 -
0–

18
00

Sa
nd

y 
an

d 
dr

y 
so

ils
 in

 g
ra

ss
-

la
nd

s a
nd

 ro
ad

sid
es

D
ry

/C
al

ca
re

ou
s

Ru
m

ex
 sc

ut
at

us
 

L.
Po

ly
go

na
ce

ae
Ye

s
Ye

s
Pa

nc
hi

cc
o 

sa
lv

aj
 -

 -
10

0–
28

00
Al

pi
ne

 m
ea

do
w

s a
nd

 ro
ck

y 
hi

gh
 sl

op
es

M
ou

nt
ai

n/
Al

pi
ne

/
Su

ba
lp

in
e

+

Sa
lv

ia
 p

ra
te

ns
is 

L.
La

m
ia

ce
ae

N
o

Ye
s

Sa
vi

a 
sa

lv
ej

a
Le

av
es

, c
oo

ke
d

“Y
ou

 c
an

 d
ry

 sa
ge

, 
m

ak
e 

he
rb

al
 te

a 
w

ith
 

a 
sli

ce
 o

f l
em

on
, r

os
e-

m
ar

y, 
or

 fr
es

h 
sa

ge
.”

0–
15

00
G

ra
ss

la
nd

s, 
m

ea
do

w
s, 

ru
ra

l 
ro

ad
sid

es
U

rb
an

/R
ud

er
al

+
+

Sa
m

bu
cu

s 
ni

gr
a 

L.
Vi

bu
rn

ac
ea

e
Ye

s
Ye

s
Sa

m
bü

r
Fl

ow
er

s, 
fru

its
Fr

ie
d 

in
 b

at
te

r, 
w

in
e,

 o
r s

yr
up

 w
ith

 
el

de
rfl

ow
er

s; 
ja

m
s 

w
ith

 fr
ui

t

0–
14

00
M

oi
st

 h
ed

ge
ro

w
s, 

w
oo

dl
an

d 
ed

ge
s, 

an
d 

fo
re

st
 so

ils
M

oi
st

/W
et

la
nd

+
+

Sa
ng

ui
so

rb
a 

m
in

or
 S

co
p.

Ro
sa

ce
ae

Ye
s

Ye
s

Pi
m

pi
ne

la
, 

Sc
al

ët
te

Le
av

es
Ar

om
at

ic
 h

er
b 

fo
r 

sa
la

ds
, s

ou
ps

, c
he

es
e,

 
an

d 
ve

ge
ta

bl
es

0–
20

00
Ca

lc
ar

eo
us

 g
ra

ss
la

nd
s a

nd
 d

ry
 

op
en

 fi
el

ds
D

ry
/C

al
ca

re
ou

s
+

Sc
ab

io
sa

 
co

lu
m

ba
ria

 L
.

Ca
pr

ifo
lia

ce
ae

Ye
s

Ye
s

 -
Sp

rin
g 

so
up

s: 
st

ew
ed

 w
ith

 sa
l-

am
e,

 b
ak

ed
 w

ith
 

br
ea

d 
so

up

 -
0–

20
00

Ca
lc

ar
eo

us
 m

ea
do

w
s a

nd
 d

ry
 

gr
as

sla
nd

s
D

ry
/C

al
ca

re
ou

s
+

Si
le

ne
 d

io
ic

a 
(L

.) 
Cl

ai
rv

.
Ca

ry
op

hy
lla

ce
ae

Ye
s

Ye
s

 -
Yo

un
g 

sh
oo

ts
, 

ra
w

 o
r c

oo
ke

d
 -

0–
20

00
M

oi
st

 st
re

am
ba

nk
s, 

w
oo

d-
la

nd
s, 

an
d 

he
dg

er
ow

s
M

oi
st

/W
et

la
nd

+

Si
le

ne
 fl

os
-c

uc
u-

li 
(L

.) 
G

re
ut

er
 &

 
Bu

rd
et

Ca
ry

op
hy

lla
ce

ae
Ye

s
Ye

s
Er

ba
 d

al
 

m
ar

m
ot

i
Le

av
es

, c
oo

ke
d

Th
ey

 a
re

 e
di

bl
e 

an
d 

gr
ow

 n
ea

r s
tr

ea
m

s.
0–

20
00

W
et

la
nd

s, 
bo

gs
, i

rr
ig

at
io

n 
ch

an
ne

ls,
 a

nd
 w

et
 m

ea
do

w
s

M
oi

st
/W

et
la

nd
+

+

Si
le

ne
 v

ul
-

ga
ris

 (M
oe

nc
h)

 
G

ar
ck

e

Ca
ry

op
hy

lla
ce

ae
Ye

s
Ye

s
Va

rs
ól

a
Le

av
es

 a
nd

 fl
ow

-
er

s; 
yo

un
g 

sh
oo

ts
, 

ra
w

 o
r c

oo
ke

d

Fr
itt

at
a,

 p
an

fri
ed

, i
n 

pu
le

nt
a 

gr
isa

, v
eg

et
ar

-
ia

n 
m

ea
tb

al
ls

0–
20

00
D

ist
ur

be
d 

m
ea

do
w

s, 
op

en
 

w
oo

ds
, a

nd
 fi

el
ds

U
rb

an
/R

ud
er

al
+

+
+

So
nc

hu
s o

le
ra

-
ce

us
 L

.
As

te
ra

ce
ae

Ye
s

Ye
s

La
cë

t
Le

av
es

, b
as

al
 

ro
se

tt
es

, s
ho

ot
s 

(b
ef

or
e 

flo
w

er
-

in
g)

, c
oo

ke
d

 -
0–

15
00

D
ist

ur
be

d 
so

ils
, r

oa
ds

id
e 

ve
rg

es
, a

nd
 w

as
te

 a
re

as
U

rb
an

/R
ud

er
al

+

So
rb

us
 a

uc
u-

pa
ria

 L
.

Ro
sa

ce
ae

Ye
s

Ye
s

Ju
m

él
Be

rr
ie

s
G

ra
pp

a,
 ro

w
an

be
rr

y, 
an

d 
pe

ar
 m

ar
m

al
ad

e
0–

20
00

M
ou

nt
ai

n 
w

oo
ds

, r
oc

ks
, a

nd
 

sc
ru

bl
an

ds
 a

t h
ig

h 
el

ev
at

io
ns

M
ou

nt
ai

n/
Al

pi
ne

/
Su

ba
lp

in
e

+

Ta
bl

e 
1 

(c
on

tin
ue

d)

 



Page 11 of 18Alrhmoun et al. Botanical Studies           (2025) 66:38 

Sc
ie

nt
ifi

c 
N

am
e

Fa
m

ily
19

70
 

St
ud

y
Pr

es
-

en
t 

St
ud

y

Lo
ca

l N
am

e
Pa

rt
s

U
se

d
Pr

ep
ar

at
io

n/
U

se
El

-
ev

at
io

n 
Ra

ng
e 

(m
 a

.s
.l)

H
ab

ita
t

Ec
ol

og
ic

al
ca

te
go

ri
es

Fr
eq

ue
nc

y 
of

 C
ita

-
tio

n)
(P

re
s-

en
t s

tu
dy

Sy
m

ph
yt

um
 

tu
be

ro
su

m
 L

.
Bo

rr
ag

in
ac

ea
e

Ye
s

N
o

Bu
ra

su
 sa

lv
ej

Yo
un

g 
le

av
es

M
ix

ed
 h

er
bs

 so
up

s
0–

20
00

Se
m

i-s
ha

de
d 

riv
er

ba
nk

s, 
w

oo
ds

, a
nd

 fi
el

ds
M

oi
st

/W
et

la
nd

Ta
na

ce
tu

m
 

pa
rt

he
ni

um
 (L

.) 
Sc

h.
Bi

p.

As
te

ra
ce

ae
N

o
Ye

s
 -

Le
av

es
, fl

ow
er

s
In

fu
sio

n 
fo

r d
ig

es
tio

n
0–

10
00

M
ou

nt
ai

n 
sc

ru
b,

 w
al

ls,
 ro

ck
y 

ar
ea

s; 
av

oi
ds

 a
ci

di
c 

so
ils

M
ou

nt
ai

n/
Al

pi
ne

/S
ub

al
pi

ne
+

Ta
na

ce
tu

m
 

vu
lg

ar
e 

L.
As

te
ra

ce
ae

Ye
s

Ye
s

Ta
nè

ia
Le

av
es

D
ig

es
tiv

e 
he

rb
al

 te
a,

 
fri

ed
 le

av
es

, fl
av

or
in

g 
fo

r s
al

ad
s o

r f
rit

ta
ta

, 
fru

it 
sa

la
ds

 o
r d

es
se

rt
s

0–
28

00
W

as
te

 g
ro

un
d,

 h
ed

ge
ro

w
s 

ac
ro

ss
 a

lti
tu

di
na

l g
ra

di
en

ts
U

rb
an

/R
ud

er
al

+
+

Ta
ra

xa
cu

m
 

se
ct

. T
ar

ax
a-

cu
m

 F.
H

.W
ig

g.

As
te

ra
ce

ae
Ye

s
Ye

s
Si

có
ria

Ev
er

y 
pa

rt
 o

f t
he

 
pl

an
t

Bu
ds

 p
re

se
rv

ed
 in

 
oi

l l
ik

e 
ca

pe
rs

; j
am

 
(a

pp
le

s a
nd

 le
m

on
 

ad
de

d)

0–
18

00
Cu

lti
va

te
d 

fie
ld

s, 
ga

rd
en

s, 
cr

op
 e

dg
es

, r
ur

al
 ro

ad
sid

es
U

rb
an

/R
ud

er
al

+
+

+

Th
ym

us
 p

ul
eg

i-
oi

de
s L

.
La

m
ia

ce
ae

Ye
s

Ye
s

Pu
le

sc
Ra

w
 le

av
es

, d
rie

d 
le

av
es

, c
oo

ke
d 

le
av

es

U
se

d 
as

 a
n 

ar
om

a 
in

 
di

sh
es

0–
20

00
An

th
ro

po
ge

ni
c 

m
ea

do
w

s, 
fie

ld
s, 

di
st

ur
be

d 
la

nd
s

U
rb

an
/R

ud
er

al
+

+
+

Tr
ag

op
og

on
 

pr
at

en
sis

 L
.

As
te

ra
ce

ae
Ye

s
Ye

s
Ba

rb
ab

ùc
h

Le
av

es
, y

ou
ng

 
sh

oo
ts

Ba
rb

ab
uc

 in
 sa

uc
e 

w
ith

 b
éc

ha
m

el
 a

nd
 

Pa
rm

es
an

; c
oo

ke
d 

lik
e 

as
pa

ra
gu

s; 
us

ed
 in

 
sa

vo
ry

 p
ie

s o
r f

rit
ta

ta
s

0–
20

00
M

ea
do

w
s, 

pa
st

ur
es

, d
un

es
, 

an
d 

w
as

te
 h

ab
ita

ts
U

rb
an

/R
ud

er
al

+

Tr
ifo

liu
m

 a
lp

i-
nu

m
 L

.
Fa

ba
ce

ae
Ye

s
Ye

s
Er

ba
 d

al
 b

ür
u

Fl
ow

er
s

Ri
so

tt
os

, f
rie

d 
in

 b
at

-
te

r, 
so

up
s

16
00

–
22

00
Al

pi
ne

 a
nd

 su
ba

lp
in

e 
ac

id
ic

 
gr

as
sla

nd
s

M
ou

nt
ai

n/
Al

pi
ne

/
Su

ba
lp

in
e

+
+

+

Tr
ifo

liu
m

 
pr

at
en

se
 L

.
Fa

ba
ce

ae
N

o
Ye

s
Tr

ifö
i v

iu
lè

t
W

ho
le

 p
la

nt
s

Fl
ow

er
 h

ea
ds

 fr
ie

d 
in

 
ba

tt
er

; s
an

gr
ia

 c
an

 b
e 

m
ad

e 
w

ith
 it

0–
20

00
Ri

ve
rb

an
ks

, m
ea

do
w

s, 
an

d 
fie

ld
 m

ar
gi

ns
M

oi
st

/W
et

la
nd

+

U
rt

ic
a 

di
oi

ca
 L

.
U

rt
ic

ac
ea

e
Ye

s
Ye

s
U

rt
ia

Yo
un

g 
sh

oo
ts

Co
ok

ed
 fo

r p
re

pa
ra

-
tio

ns
 li

ke
 g

no
cc

hi
, 

ric
e,

 a
nd

 so
up

s

0–
20

00
Ri

ve
rb

an
ks

, fl
oo

dp
la

in
s, 

fo
re

st
 

ed
ge

s, 
an

d 
sh

or
es

M
oi

st
/W

et
la

nd
+

+
+

Va
cc

in
iu

m
 

m
yr

til
lu

s L
.

Er
ic

ac
ea

e
Ye

s
Ye

s
 -

 -
 -

50
0–

28
00

Ac
id

ic
 w

oo
dl

an
ds

, h
ea

th
s, 

an
d 

m
oo

rla
nd

s
D

ry
/C

al
ca

re
ou

s
+

+

Ta
bl

e 
1 

(c
on

tin
ue

d)

 



Page 12 of 18Alrhmoun et al. Botanical Studies           (2025) 66:38 

for uses other than gastronomic purposes, as specified in 
that study.

In the 1970 study, a total of 36 botanical families were 
recorded, with the most represented being Asteraceae 
(20 species), Polygonaceae (9), and Rosaceae (7) (Fig. 4). 
In the present study (2025), 34 families were identified, 
with the most prominent being Asteraceae (17 species), 
Polygonaceae (8), and Rosaceae (7). While Asteraceae, 
Polygonaceae, and Rosaceae remained the most dominant 
families in both studies, a general decrease in the number 
of recorded families and species per family was observed 
in 2025, particularly within Brassicaceae and Rosaceae.

The Shannon Index for the 1970 study was 2.04, while 
the present study yielded a slightly higher value of 2.09 
(Fig. 5). This small increase in the Shannon Index sug-
gests a modest rise in the diversity of foraged species over 
the past 40–50 years. Although the difference is minimal, 
it indicates that the diversity of wild food plant knowl-
edge has remained relatively stable in the Biella. area.

The evolution of culinary traditions through time
In the 1970s, most wild plant species in the Biella area 
were closely tied to local gastronomy. They were used in 
traditional liqueurs, digestive infusions, and as aromatic 
herbs in frittatas, mixed soups, and herbal teas. Leaves 
were eaten raw in salads or cooked in main dishes, while 
some plants featured in pesto were served with toma-
toes or local cheeses like tomini. Some species were 
used to flavor local spirits like grappa, including less 
refined types. Wild plants also helped preserve food, with 
blanched and pickled shoots stored for later use. The 
cuisine included wild jams and herb-based dishes such 
as breaded or fried leaves. These traditions reflect a rich 
gastronomic heritage rooted in necessity and culture. 
Notably, some plants featured in local recipes like “Friday 
steaks” (breaded fried herbs), herbal soups with potatoes 
and rice, or fillings for vegetarian meatballs (Table 1).

In the 2025 data, 82 botanical species continued to be 
used for gastronomic purposes (Table 1), while 19 spe-
cies previously employed for food or drink in 1970 were 
no longer used in such a way today. These species include 
Achillea erba-rotta, Ajuga reptans, Alchemilla xantho-
chlora, Anchusa officinalis, and Bunias erucago, among 
others (see Table 1 and Fig. 2).

The study reveals both continuity and adaptation in 
wild plant use. Traditional liqueurs like Nocino and 
herbal infusions persist, alongside wild plants in pesto, 
soups, salads, and fried dishes such as battered flowers. 
Some plants are cooked similarly to spinach or aspara-
gus. Wild plants flavor spirits like grappa and savory 
dishes. The making of wild jams, especially from rosehips 
and wild rhubarb, remains important. Unique dishes like 
“barbabuc” in béchamel sauce, wild herb risottos, and 
vegetarian meatballs showcase their culinary versatility Sc
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today. Aromatic species like Salvia officinalis and Rosma-
rinus officinalis are used fresh and dried to make flavorful 
lemon infusions. Wildflowers such as Viola tricolor are 
used for aromatic teas and flavored liqueurs, highlighting 
the ongoing importance of wild plants in traditional and 
modern cuisine (Table 1).

Although the 1970 dataset lacks citation frequencies, 
the number of species in each category reveals shifts 
in plant knowledge. In this study, 31 species were clas-
sified as rare, occasionally cited, and potentially fad-
ing from local memory, such as Achillea millefolium, 
Allium vineale, and Fragaria vesca. Twenty-five species 
were categorized as average, showing moderate recog-
nition and use, including Arnica montana, Artemisia 
absinthium, and Matricaria chamomilla. Interestingly, 
Robinia pseudoacacia, recorded in the 1970s study, was 

not encountered in our current survey. Its absence may 
reflect changes in land use, forestry management, or local 
vegetation succession, despite the species’ high visibility 
and invasive potential.(Fig. 6)

Twenty-five species were classified as frequent, show-
ing they remain widely recognized and used locally. 
Examples include Allium ursinum, Equisetum arvense, 
Juniperus communis, Mentha spp., and Nasturtium offi-
cinale. For the full list of species, uses, and classifications, 
see Table 1. Although direct comparisons with the 1970s 
are unavailable, this distribution suggests that while some 
knowledge has declined, a strong core of ethnobotanical 
tradition persists.

Ecological distribution and elevational trends in wild 
edible plant species
The data on wild edible plants in the Biella area (Table 2) 
reveal distinct ecological and elevational trends in spe-
cies distribution, highlighting the adaptability of these 
plants to varying environmental conditions. These spe-
cies were categorized into four main ecological groups: 
Urban/Ruderal, Moist/Wetland, Dry/Calcareous, and 
Mountain/Alpine/Subalpine, each of which corresponds 
to specific elevation ranges and habitat types.

Thirty-one Plant species from the Urban/Ruderal cat-
egory, including species such as Artemisia indica and 
Bellis perennis (Table 2), are commonly found in lowland 
areas. These species thrive in the 0–800-meter elevation 
range, where human activity and land disturbance are 
more prevalent. However, the presence of these species 
significantly decreases with elevation.

Thirty-three species recorded in the Moist/Wetland 
plants, such as Allium ursinum, Caltha palustris, and 
Nasturtium officinale, are predominantly found in areas 

Fig. 3  Comparison of the most represented genera in the 1970 and 2025 studies based on the number of species documented

 

Fig. 2  Venn diagram of the recorded species
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with consistent water availability, including wetlands and 
riparian zones. These species occupy a broader eleva-
tional range, from 0 to 1500 meters. Their presence in 
mid-altitude regions is tied to the abundance of wetland 
habitats, which are more common in these elevations.

Sixteen Species in the Dry/Calcareous category, such as 
Artemisia absinthium, Juniperus communis, and Vaccin-
ium myrtillus, are adapted to well-drained, nutrient-poor 
soils found in calcareous and rocky environments. These 
species are distributed across a broad range of elevations, 
from 200 to 1800 meters, and are particularly common in 
lowland and mid-mountain areas.

In the Mountain/Alpine/Subalpine, nineteen plants 
were recorded, such as Achillea millefolium, Arnica mon-
tana, and Gentiana acaulis (Table 2), which are specially 
adapted to survive in cold, high-altitude environments. 
These species are found in the 1000 to 3000 meters eleva-
tion range, where the growing season is shorter, and envi-
ronmental conditions are more extreme.

Discussion
The present study aims to provide a comprehensive lon-
gitudinal comparison of wild edible plant knowledge and 
use in the Biella area, highlighting both the persistence 

Fig. 5  Comparison of the shannon diversity index of foraged plant species between the 1970 study and the present study

 

Fig. 4  Comparison of the most represented botanical families in the 1970 and 2025 studies updated
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and evolution of botanical diversity and culinary tradi-
tions across five decades. The findings point to a remark-
able stability in foraged plant biodiversity, despite modest 
shifts in species composition and culinary applications, 
underscoring the resilience of traditional ecological 
knowledge in this mountain area.

The documentation of 82 botanical species in 2025, 
nearly the 93 species recorded in 1970, indicates a high 
degree of continuity in local ecological knowledge. The 

near-unchanged Shannon Index (2.04 in 1970 and 2.09 in 
2025) reinforces this impression of biodiversity stability. 
This is particularly significant in the context of broader 
reports of biodiversity loss and erosion of ethnobotanical 
knowledge across Europe (Łuczaj 2012).

The slight decline in families such as Brassicaceae and 
Rosaceae could reflect environmental or socio-cultural 
shifts affecting the availability or desirability of certain 
taxa. For instance, changes in land management, reduced 

Table 2  Ecological categories and botanical species across different elevation zones
Ecological Category Number of 

Species
Botanical Species Eleva-

tion (m 
a.s.l.)

Urban/Ruderal 31 Artemisia indica, Bellis perennis, Borago officinalis, Bunias erucago, Cardamine hirsuta, Cheno-
podium album, Chenopodium bonushenricus, Cichorium intybus, Daucus carota, Eruca vesicaria 
subsp. sativa, Fragaria vesca, Helianthus tuberosus, Juglans regia, Lapsana communis, Lunaria 
annua, Malva neglecta, Matricaria chamomilla, Melissa officinalis, Papaver rhoeas, Parietaria 
officinalis, Phytolacca americana, Plantago lanceolata, Portulaca oleracea, Prunus laurocerasus, 
Robinia pseudoacacia, Rosa canina, Rumex acetosa, Rumex crispus, Salvia pratensis, Silene vul-
garis, Sonchus oleraceus, Tanacetum vulgare, Taraxacum sect. Taraxacum, Thymus pulegioides, 
Tragopogon pratensis

0-800

Moist/Wetland 33 Allium ursinum, Allium vineale, Caltha palustris, Campanula trachelium, Cardamine praten-
sis, Carum carvi, Clematis vitalba, Epilobium montanum, Equisetum arvense, Fagus sylvatica, 
Geum urbanum, Humulus lupulus, Leucanthemum vulgare, Mentha spp., Myosotis scorpioides, 
Nasturtium officinale, Ornithogalum pyrenaicum, Oxalis acetosella, Persicaria bistorta, Persicaria 
maculosa, Polypodium vulgare, Primula vulgaris, Pulmonaria officinalis, Ranunculus repens, 
Reynoutria japonica, Rumex obtusifolius, Sambucus nigra, Silene dioica, Silene flos-cuculi, Sym-
phytum tuberosum, Trifolium pratense, Urtica dioica

0-1500

Dry/Calcareous 16 Anchusa officinalis, Artemisia absinthium, Campanula rapunculus, Carlina acaulis, Cornus mas, 
Hypochaeris glabra, Hypochaeris radicata, Juniperus communis, Knautia arvensis, Laurus nobilis, 
Rubus ulmifolius, Rumex acetosella, Rumex pulcher, Sanguisorba minor, Scabiosa columbaria, 
Vaccinium myrtillus, Valeriana locusta

200-
1800

Mountain/Alpine/Subalpine 19 Achillea erba-rotta, Achillea millefolium, Alchemilla xanthochlora, Arnica montana, Aruncus 
dioicus, Cirsium erisithales, Crocus vernus, Gentiana acaulis, Geum montanum, Phyteuma beton-
icifolium, Phyteuma ovatum, Pilosella portae, Pimpinella major, Rumex alpinus, Rumex scutatus, 
Sorbus aucuparia, Tanacetum parthenium, Trifolium alpinum, Viola spp.

1000-
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Fig. 6  Frequency of citation of plant species in the present study: comparison of rare, average, and frequent species
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pasture areas, and abandonment of agricultural terraces 
in the Alps have been linked to shifts in plant composi-
tion (Dibari et al. 2021; Pignatti et al. 2021). Furthermore, 
the appearance of Reynoutria japonica, a known invasive 
species, aligns with regional ecological concerns, as this 
plant is rapidly expanding in many parts of Europe, often 
displacing native flora (Gerber et al. 2008).

Despite some turnover in species used gastronomically, 
with 11 species lost and 8 gained, the culinary repertoire 
remains robust. This pattern supports the idea of “selec-
tive resilience” in traditional ecological knowledge sys-
tems (Berkes et al. 2000), where core knowledge persists 
while peripheral practices may shift. The sustained use 
of flagship taxa such as Rumex spp. and Silene vulgaris 
suggests cultural attachment to key species embedded in 
local identity and taste preferences (Pieroni et al. 2002).

Interestingly, several plants not previously used for 
food (e.g., Salvia pratensis, Viola tricolor) have gained 
culinary relevance. This may be influenced by the revival 
of wild food trends, spurred by gastronomic innova-
tion and local food movements (Menendez-Baceta et al. 
2017). The emerging interest in herbal infusions, wild 
jams, and foraged flowers reflects a blend of tradition and 
novelty, a phenomenon often described as the “reinven-
tion of tradition” (Johns 1999).

The decline in usage of some traditional plants (e.g., 
Chenopodium album, Papaver rhoeas) may reflect a com-
bination of stigmatization of weedy or formerly “poor 
man’s” foods, changes in taste preferences, or concerns 
about toxicity and foraging safety, especially among 
younger generations. On the other hand, the revaluation 
of certain aromatic and edible wild species now dried, 
infused, or integrated into fine cuisine echoes trends seen 
in rural revitalization efforts in Italy and beyond (Redžić 
2006; Guarrera and Leporatti 2007).

Overall, the findings support the notion of biocultural 
resilience, where both biodiversity and cultural practices 
mutually reinforce each other in sustaining place-based 
food systems (Barthel et al. 2013).

Continuity and change in foraging practices in the Biella 
area
In comparing the current study with that conducted in 
the 1970s, a relatively modest decline in wild plant forag-
ing is evident. This reduction, although noticeable, is far 
less dramatic.

A key factor is the geographic marginality of the Biella 
area, situated on the periphery of Piedmont’s industrial 
and agricultural hubs. This location has historically insu-
lated the area from the full impact of modernization and 
intensive agricultural development, helping to preserve 
traditional rural livelihoods, including the collection and 
use of wild plants. Another crucial dynamic was the col-
lapse of the textile industry, which had once dominated 

Biella’s economy. The economic downturn that followed 
in the latter half of the twentieth century may have con-
tributed to a revitalization of foraging practices, as eco-
nomically stressed households turned back to land for 
supplementary resources (Fontefrancesco and Pieroni 
2020). Similar trends where economic hardship leads to 
the revalorization of traditional ecological knowledge 
have been noted in other parts of Europe (Reyes-García 
et al. 2013).

Shared traditions with the neighboring Canavese area, 
where wild food heritage is strong, have supported a 
local appreciation for foraged plants. Canavese notably 
became a center of the modern foraging movement in the 
1980s, through initiatives such as the Associazione Club 
Amici Valchiusella, which promoted wild plant knowl-
edge and appreciation. This cultural momentum likely 
influenced Biella as well, encouraging ongoing engage-
ment with foraging (Fontefrancesco et al. 2023). Local 
land-use traditions continue to strengthen community 
ties to nature. Home gardening is still common in Biella, 
offering both food and ecological awareness. Communal 
land institutions also play a key role by supporting and 
regulating sustainable foraging, maintaining it as a cul-
turally and institutionally rooted practice (Pieroni and 
Giusti 2009). Additionally, the revitalization of traditional 
food knowledge across Alpine areas of northern Pied-
mont over the past two decades has influenced wild plant 
use. In nearby valleys like Valsesia and Ossola, efforts 
to revive local cultivars and recipes, such as the patata 
di Otro, reflect a broader cultural shift toward ances-
tral food practices. Given Biella’s proximity, these trends 
likely shaped local foraging attitudes, encouraging both 
the renewed use and culinary reinterpretation of certain 
species. This highlights the adaptive nature of ethnobo-
tanical practices, shaped by changing cultural contexts.

While the present study focuses primarily on species 
diversity and usage continuity, detailed culinary knowl-
edge, particularly specific recipes, was only minimally 
documented. However, understanding how plants are 
prepared and consumed is crucial to assess whether 
contemporary traditional ecological knowledge in Biella 
reflects direct transmission or is instead being reshaped 
by gastronomic trends, media influences, or cultural 
revival initiatives, as observed in other post-industrial 
Alpine communities like Val Sangone (Fontefrancesco 
and Pieroni 2020). In Biella, anecdotal evidence suggests 
that traditional preparations using local Silene vulgaris 
(bladder campion) were commonly consumed; frittata 
di luppolo selvatico (hop shoots omelet), and minestra 
con ortiche (nettle soup) remain in use, especially among 
older generations. Meanwhile, new forms of use, such as 
wildflower jams or herbal liqueurs, indicate processes of 
recontextualization, often inspired by gastronomic tour-
ism or media-promoted “wild food” movements.
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The persistence of foraging practices in Biella can be 
considered paradoxical when compared with other post-
industrial or industrializing regions, where traditional 
ecological knowledge has often eroded under the pres-
sure of modernization. For instance, studies in various 
Alpine valleys of France and Spain (Pardo-de-Santayana 
et al. 2010) have documented significant declines in plant 
foraging and knowledge transmission during the second 
half of the twentieth century, largely attributed to urban 
migration, agricultural mechanization, and the rise of 
globalized food systems. Similarly, research in the Bal-
kans has highlighted how industrial development and 
socio-political transformations often coincided with 
a weakening of folk plant knowledge (Nedelcheva and 
Dogan 2015). In contrast, Biella appears to have pre-
served and, in some respects, revitalized its ethnobotani-
cal heritage despite undergoing intense industrialization. 
This divergence highlights the resilience of traditional 
ecological knowledge in Biella and suggests that specific 
local dynamics such as the strong cultural attachment 
to the mountainous landscape, the symbolic role of wild 
plants in regional identity, and the persistence of commu-
nity-based networks of knowledge exchange may have 
buffered against the expected erosion. It is precisely this 
resistance to loss that we frame as the “Biella paradox.”

In sum, the comparison of past and present wild plant 
use in Biella reveals both continuity and change. While 
the number of foraged species has slightly declined, the 
practice remains culturally vital. Foraging traditions per-
sist thanks to a resilient local knowledge system, shaped 
by geographic marginality, cultural identity, and support-
ive institutions.

Limitations and future research
A limitation of this study concerns the legal status of 
some wild plants that have fallen out of use since 1970. 
While detailed legislative data is scarce, species like 
Caltha palustris, Cardamine pratensis, and Clematis 
vitalba may now be protected or occur in areas where 
foraging is restricted, such as regional or national parks 
(Regione Piemonte 2007; Legge 394/1991egione). For 
instance, Caltha palustris grows in protected wetlands, 
and although not formally safeguarded, species like Ach-
illea erba-rotta are of conservation concern in Alpine 
zones. This study is limited by its reliance on historical 
ethnobotanical data from a single prior source, which 
may have underrepresented some uses or taxa. The non-
systematic nature of the sampling, along with a limited 
timeframe, also restricted the diversity of voices and sea-
sonal variation captured.

Conclusions
The Biella area demonstrates a notable persistence of 
wild plant foraging practices despite socio-economic 
transformations and the general decline of ethnobotani-
cal knowledge in Europe. On the side, while ecological 
and elevational factors may influence the distribution of 
wild edible plants, the most significant drivers of change 
in foraging practices are social transformations. Factors 
such as the decline of pastoralism, reduced time spent in 
natural environments, and increased urbanization have 
profoundly affected how plant knowledge is transmitted 
and practiced. Even when plants remain available in the 
environment, shifting habits and disconnection from tra-
ditional land-based activities mean that many species are 
no longer sought or used regularly.

This underscores that preserving biocultural heritage 
requires active efforts to support local traditions, ensure 
land access, and promote the intergenerational transmis-
sion of knowledge. Understanding and addressing these 
social factors alongside ecological realities is essential for 
fostering sustainable and adaptive relationships between 
communities and their natural environments.
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