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e 

is
 n

ot
 a

 
w

id
es

pr
ea

d 
on

e.
 V

ar
io

u
s 

n
at

io
n

al
 p

ri
or

it
ie

s 
fo

r 
re

se
ar

ch
 a

n
d 

u
se

 o
f 

m
ed

ic
in

al
 p

la
n

t 
re

so
u

rc
es

 w
er

e 
fo

rm
ed

 i
n

 d
iff

er
en

t 
co

u
n

tr
ie

s;
 h

ow
ev

er
, t

h
e 

n
ee

d 
of

 th
e 

ba
la

n
ce

d 
an

d 
su

st
ai

n
ab

le
 

u
se

 o
f 

n
at

u
ra

l r
es

ou
rc

es
 u

n
it

es
 t

h
em

 w
it

h
 a

 p
u

rp
os

e 
of

 t
h

e 
re

so
u

rc
e 

pr
ot

ec
ti

on
.

Th
e 

pu
rp

os
e 

of
 m

ed
ic

in
al

 p
la

nt
 r

es
ou

rc
es

 s
tu

dy
 i

s 
a 

se
ar

ch
 a

nd
 c

om
pr

eh
en

si
ve

 s
tu

dy
 o

f 
th

e 
fl o

ra
 a

nd
 f

u
ng

i 
re

so
u

rc
es

 f
or

 t
he

 n
ee

ds
 o

f 
he

al
th

 c
ar

e.
 T

he
 p

u
rp

os
e 

of
 t

he
 

di
sc

ip
lin

e 
M

ed
ic

in
al

 p
la

nt
 r

es
ou

rc
es

 s
tu

dy
 i

s 
to

 a
na

ly
ze

 t
he

 
lo

ca
l a

nd
 g

lo
ba

l r
es

ou
rc

es
 o

f m
ed

ic
in

al
 p

la
nt

s 
an

d 
fu

ng
i a

s 
th

e 
pr

im
ar

y 
so

u
rc

es
 o

f 
bi

ol
og

ic
al

ly
 a

ct
iv

e 
co

m
po

u
nd

s,
 a

s 
w

el
l 

as
 

to
 s

tu
dy

 t
he

 c
u

rr
en

t 
co

nd
iti

on
s 

an
d 

pr
os

pe
ct

s 
of

 t
he

ir
 u

sa
ge

. 

Th
e 

ob
je

ct
 o

f 
m

ed
ic

in
al

 p
la

nt
 r

es
ou

rc
es

 s
tu

dy
 i

s 
th

e 
pa

rt
ic

u
la

r 
sp

ec
ie

s 
of

 m
ed

ic
in

al
 p

la
n

ts
 a

n
d 

fu
n

gi
, 

w
h

ic
h

 a
re

 
th

e 
pr

im
ar

y 
so

u
rc

es
 o

f m
ed

ic
in

al
 r

aw
 m

at
er

ia
ls

. 

O
ne

 o
f 

th
e 

m
ai

n 
ta

sk
s 

of
 m

ed
ic

in
al

 p
la

nt
 r

es
ou

rc
es

 
st

ud
y 

is
 th

e 
id

en
ti
fi c

at
io

n
 a

m
on

g 
th

e 
w

ild
 fl 

or
a 

of
 th

e 
sp

ec
ie

s 
w

it
h

 t
h

e 
bi

ol
og

ic
al

ly
 a

ct
iv

e 
co

m
po

u
n

ds
 w

h
ic

h
 e

xh
ib

it
 t

h
e 

di
st

in
ct

iv
e 

ph
ar

m
ac

ol
og

ic
al

 
pr

op
er

ti
es

 
an

d 
th

er
ap

eu
ti

c 
ef

fe
ct

s,
 a

s 
w

el
l 

as
 t

h
e 

as
se

ss
m

en
t 

of
 t

h
ei

r 
re

so
u

rc
es

. 
In

 
ot

h
er

 w
or

ds
, 

it
 i

s 
th

e 
co

m
pi

la
ti

on
 o

f 
th

e 
ou

tl
in

e 
(p

la
n

t 
ch

ec
kl

is
t 

fo
rm

at
io

n
) 

of
 

th
e 

m
ed

ic
in

al
 

pl
an

ts
 

gr
ow

n
 

on
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th
e 

te
rr

it
or

y 
ta

ki
n

g 
in

to
 a

cc
ou

n
t 

th
e 

n
at

u
ra

l 
re

so
u

rc
es

 o
f 

se
le

ct
ed

 s
pe

ci
es

. 
Th

es
e 

m
aj

or
 t

as
ks

 a
re

 c
lo

se
ly

 r
el

at
ed

 t
o 

ph
ar

m
ac

og
n

os
y 

si
n

ce
 t

h
e 

an
al

ys
is

 o
f 

th
e 
fl o

ra
 f

or
 c

er
ta

in
 

gr
ou

ps
 o

f b
io

lo
gi

ca
lly

 a
ct

iv
e 

co
m

po
u

n
ds

 o
cc

u
rs

, f
ol

lo
w

ed
 b

y 
th

e 
as

se
ss

m
en

t 
of

 r
es

ou
rc

es
 f

or
 e

ac
h

 s
pe

ci
es

 t
o 

pr
ov

id
e 

th
e 

ph
ar

m
ac

eu
ti

ca
l 

in
du

st
ry

 a
n

d 
ph

yt
ot

h
er

ap
eu

ti
ca

l 
pr

ac
ti

ce
 

w
it

h
 t

h
e 

m
ed

ic
in

al
 p

la
n

t 
m

at
er

ia
ls

.

Th
e 

de
ve

lo
pm

en
t o

f t
he

 p
ha

rm
ac

eu
tic

al
 d

ru
g 

ba
se

d 
on

 th
e 

ra
w

 
m

ed
ic

in
al

 p
la

nt
s 

or
 fu

ng
i a

nd
 it

s 
im

pl
em

en
ta

tio
n 

in
 t

he
 c

lin
ic

al
 

pr
ac

tic
e 

re
qu

ir
es

 t
he

 jo
in

t 
ef

fo
rt

s 
of

 a
 n

um
be

r 
of

 e
xp

er
ts

, a
s 

w
el

l 
as

 t
he

 d
et

ai
le

d 
an

al
ys

is
 o

f 
th

e 
co

nd
iti

on
s 

an
d 

th
e 

ne
ed

s 
of

 t
he

 
ph

ar
m

ac
eu

tic
al

 m
ar

ke
t. 

In
 c

as
e 

th
e 

sp
ec

ie
s 

un
de

r 
co

ns
id

er
at

io
n

 
ar

e 
co

nfi
 r

m
ed

 to
 b

e 
pr

os
pe

ct
iv

e 
fo

r u
se

 in
 m

ed
ic

in
e,

 th
e 

te
ch

no
lo

gy
 

ex
pe

rt
s 

ar
e 

be
in

g 
in

cl
ud

ed
 i

nt
o 

th
e 

fu
rt

he
r 

de
ve

lo
pm

en
t 

of
 t

he
 

dr
ug

 in
 o

rd
er

 to
 b

ri
ng

 it
 to

 th
e 
fi n

al
 s

ta
ge

 o
f d

ev
el

op
m

en
t.

 

R
es

ol
u

ti
on

s 
of

 a
n

y 
is

su
es

 r
el

at
ed

 to
 th

e 
u

se
 o

f a
 p

ar
ti

cu
la

r 
pl

an
t 

sp
ec

ie
s 

as
 

a 
so

u
rc

e 
of

 
pl

an
t 

m
at

er
ia

l 
ev

en
tu

al
ly

 
is

 
en

co
u

n
te

re
d 

w
it

h
 

th
e 

es
ta

bl
is

h
m

en
t 

of
 

th
e 

re
so

u
rc

e 
co

n
di

ti
on

s 
in

 n
at

u
re

 o
r 

po
ss

ib
ili

ti
es

 o
f 

it
s 

cu
lt

iv
at

io
n

. 
Th

e 
sp

ec
ie

s,
 t

h
e 

ra
w

 m
at

er
ia

l 
of

 w
h

ic
h

 i
s 

h
ig

h
ly

 e
st

im
at

ed
 o

n
 

th
e 

ph
ar

m
ac

eu
ti

ca
l 

m
ar

ke
t 

an
d 

th
e 

re
so

u
rc

es
 o

f 
w

h
ic

h
 a

re
 

lim
it

ed
, 

de
se

rv
e 

to
 h

av
e 

th
e 
fi r

st
 a

n
d 

m
os

t 
de

ta
ile

d 
su

rv
ey

. 
It

 i
s 

so
m

et
im

es
 n

ec
es

sa
ry

 t
o 

st
u

dy
 s

to
ck

s 
of

 f
oo

d,
 v

it
am

in
 

an
d 

in
du

st
ri

al
 p

la
n

ts
 w

it
h

 a
 p

u
rp

os
e 

of
 t

h
ei

r 
ap

pl
ic

at
io

n
 i

n
 

m
ed

ic
al

 o
r 

fo
od

 in
du

st
ri

es
, a

s 
w

el
l a

s 
fo

r 
ex

po
rt

. D
ep

en
di

n
g 

on
 

th
e 

ar
ea

s 
of

 
th

ei
r 

u
se

s,
 

th
e 

ec
on

om
ic

al
ly

 
im

po
rt

an
t 

(u
se

fu
l) 

pl
an

ts
 a

re
 d

iv
id

ed
 in

to
 o

il,
 h

on
ey

, t
an

n
in

g,
 m

ed
ic

in
al

, 
te

ch
n

ic
al

, f
oo

d,
 a

ro
m

at
ic

, f
or

ag
e,

 d
ye

, d
ec

or
at

iv
e 

pl
an

ts
 a

n
d 

ot
h

er
s.

 N
u

m
er

ou
s 

sp
ec

ie
s 

m
ay

 s
im

u
lt

an
eo

u
sl

y 
be

lo
n

g 
to

 
di

ffe
re

n
t 

gr
ou

ps
 b

ec
au

se
 o

f 
be

in
g 

va
lu

ed
 a

s 
th

e 
m

ed
ic

in
al

, 
fo

od
, 

de
co

ra
ti

ve
 p

la
n

ts
, 

et
c.

 M
an

y 
of

 t
h

em
 a

re
 b

ei
n

g 
u

se
d 

in
 a

n
 i

n
te

gr
at

ed
 m

an
n

er
. 

Fo
r 

ex
am

pl
e,

 T
ili

a 
is

 a
 m

ed
ic

in
al

 
pl

an
t,

 w
h

ic
h

 i
s 

al
so

 a
 h

on
ey

 p
la

n
t 

gr
ow

n
 f

or
 l

an
ds

ca
pi

n
g 

an
d 

w
id

el
y 

u
se

d 
in

 t
h

e 
w

oo
d 

in
du

st
ry

.

1.
1.

 T
er

m
s 

an
d 

de
fi n

iti
on

s

M
ed

ic
in

al
 

pl
an

ts
 

ar
e 

co
n

si
de

re
d 

th
e 

pl
an

t 
sp

ec
ie

s 
th

at
 c

on
ta

in
 b

io
lo

gi
ca

lly
 a

ct
iv

e 
co

m
po

u
n

ds
 a

n
d 

ar
e 

u
se

d 
or

 c
an

 b
e 

u
se

d 
in

 m
ed

ic
in

e 
as

 s
ou

rc
es

 o
f 

m
ed

ic
in

al
 p

la
n

t 
m

at
er

ia
ls

. 
Th

ei
r 

La
ti

n
 n

am
es

 a
re

 g
iv

en
 i

n
 a

cc
or

da
n

ce
 w

it
h

 
th

e 
bi

n
ar

y 
sy

st
em

 
(U

rt
ic

a 
di

oi
ca

, 
H

yp
er

ic
um

 p
er

fo
ra

tu
m

, 
M

el
is

sa
 o

ffi 
ci

na
lis

). 
If

 a
s 

th
e 

ra
w

 m
at

er
ia

l a
re

 u
se

d 
th

e 
pa

rt
s 

of
 a

ll 
th

e 
cl

os
el

y 
re

la
te

d 
sp

ec
ie

s,
 o

n
ly

 g
en

er
a 

n
am

e 
is

 g
iv

en
 

(C
ra

ta
eg

us
 s

pp
., 

Ti
lia

 s
pp

., 
R

os
a 

sp
p.

); 
if 

on
ly

 c
er

ta
in

 p
la

n
t 

sp
ec

ie
s,

 t
h

e 
n

am
e 

of
 e

ac
h

 o
f 

th
em

 i
s 

n
om

in
at

ed
. 

Th
e 

n
am

e 
of

 t
h

e 
m

ed
ic

in
al

 p
la

n
t 

m
at

er
ia

ls
 d

oe
s 

n
ot

 a
lw

ay
s 

di
sp

la
y 

th
e 

ge
n

er
ic

 n
am

es
 o

f 
th

e 
pl

an
ts

; 
fo

r 
in

st
an

ce
, 

th
e 

ra
w

 m
at

er
ia

l 
of

 E
u

ca
ly

pt
u

s 
gl

ob
u

lu
s 

ar
e 

le
av

es
, 

an
d 

th
e 

n
am

e 
of

 t
h

e 
m

at
er

ia
l 

is
 E

uc
al

yp
ti 

fo
liu

m
; 

th
e 

ro
ot

s 
of

 A
lth

ae
a 

of
fi c

in
al

is
 

ar
e 

so
ur

ce
s 

of
 R

ad
ic

es
 A

lth
ae

ae
 o

r 
A

lth
ae

ae
 r

ad
ic

es
 (r

ad
ix

); 
th

e 
fr

ui
ts

 o
f C

ra
ta

eg
us

 m
on

og
yn

a 
– 

C
ra

ta
eg

i f
ru

ct
us

; t
he

 h
er

b 
A

ch
ill

ea
 m

ill
ef

ol
iu

m
 –

 M
ill

ef
ol

ii 
he

rb
a.

Th
e 

pl
an

t 
ra

w
 m

at
er

ia
l 

ar
e 

th
e 

w
h

ol
e 

pl
an

ts
 o

r 
th

ei
r 

pa
rt

s,
 w

h
ic

h
 a

re
 u

se
d 

in
 a

 f
re

sh
 o

r 
dr

ie
d 

fo
rm

 f
or

 t
h

ei
r 

di
re

ct
 

ap
pl

ic
at

io
n

 
or

 
pr

oc
es

si
n

g 
(d

os
ag

e 
fo

rm
s,

 
h

er
ba

l 
fo

rm
u

la
ti

on
s,

 
bi

ol
og

ic
al

ly
 

ac
ti

ve
 

fo
od

 
su

pp
le

m
en

ts
, 

i.e
., 

pa
ra

ph
ar

m
ac

eu
ti

ca
ls

); 
al

ga
e,

 f
u

n
gi

, 
lic

h
en

s 
in

 t
h

e 
fr

es
h

ly
 

or
 p

ro
ce

ss
ed

 c
on

di
ti

on
. 

Th
e 

m
ed

ic
in

al
 p

la
n

t 
pa

rt
 i

s 
cl

ea
rl

y 
id

en
ti
fi e

d,
 a

s 
w

el
l 

as
 i

ts
 b

ot
an

ic
al

 n
am

e 
ac

co
rd

in
g 

to
 t

h
e 

bi
n

ar
y 

sy
st

em
. 

Th
e 

m
ai

n
 t

yp
es

 o
f 

th
e 

pl
an

t 
m

at
er

ia
ls

 a
re

: 
tu

be
rs

 (T
ub

er
a)

, 
bu

lb
ot

u
be

rs
 (B

ul
bo

tu
be

ra
), 

ro
ot

s 
(R

ad
ic

es
), 

rh
iz

om
es

 (
R

hi
zo

m
at

a)
, 

bu
lb

s 
(B

ul
bi

), 
rh

iz
om

es
 w

it
h

 r
oo

ts
 

(R
hi

zo
m

at
a 

cu
m

 r
ad

ic
ib

us
), 

ba
rk

s 
(C

or
tic

es
), 

le
av

es
 (

Fo
lia

), 
fr

u
it

s 
(F

ru
ct

us
), 

bu
ds

 
(G

em
m

a)
, 

se
ed

s 
(S

em
in

a)
, 

h
er

bs
 

(H
er

ba
), 
fl o

w
er

s 
(F

lo
s)

, 
fl o

w
er

 b
u

ds
 (

A
la

ba
st

ra
), 

st
ro

bi
le

s 
(S

tr
ob

ili
), 

st
yl

es
 w

it
h

 s
ti

gm
as

 (
S

ty
li 

cu
m

 s
ti

gm
at

is
), 

ga
lls

 
(G

al
la

e)
, 

co
rm

s 
(C

or
m

i),
 r

es
in

s 
(R

es
in

a)
, 

ol
eo

re
si

n
s 

(O
le

o-
re

si
na

), 
ba

ls
am

s 
(B

al
sa

m
um

), 
gu

m
 

ol
eo

re
si

n
s 

(G
um

m
i-

re
si

na
). 

In
 a

dd
it

io
n

, t
h

er
e 

m
ay

 b
e 

th
e 

co
n

es
 (j

u
n

ip
er

), 
po

lle
n

, 
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et
c.

 T
h

e 
m

aj
or

it
y 

of
 t

h
e 

m
ed

ic
in

al
 p

la
n

t 
ra

w
 m

at
er

ia
ls

 a
re

 
ap

pl
ie

d 
in

 t
h

e 
dr

y 
fo

rm
 (

ai
r-

dr
y 

ra
w

 m
at

er
ia

l).
 T

h
e 

fr
es

h
ly

 
ga

th
er

ed
 r

aw
 m

at
er

ia
l 

is
 u

se
d 

on
ly

 f
or

 t
h

e 
ce

rt
ai

n
 p

la
n

t 
m

at
er

ia
ls

 
(A

lo
e 

ar
bo

re
sc

en
tis

 
fo

lia
 

re
ce

ns
, 

Pl
an

ta
gi

ni
s 

m
aj

or
is

 fo
lia

 r
ec

en
s,

 e
tc

.).
 In

 t
h

e 
in

te
rn

at
io

n
al

 t
ra

de
, t

h
e 

ra
w

 
m

at
er

ia
l o

f m
ed

ic
in

al
 p

la
n

ts
 is

 tr
ad

it
io

n
al

ly
 c

ru
sh

ed
 o

r 
– 

le
ss

 
fr

eq
u

en
tl

y 
– 

ac
ce

pt
ed

 i
n

 t
h

e 
fo

rm
 o

f 
pl

an
ts

 o
r 

th
ei

r 
or

ga
n

s 
(t

u
be

rs
, r

oo
ts

, f
ru

it
s,

 s
ee

ds
).

Th
e 

ch
ec

kl
is

ts
 o

f 
m

ed
ic

in
al

 p
la

n
t 

sp
ec

ie
s 

ar
e 

lis
te

d 
in

 
th

e 
A

pp
en

di
x 

(T
ab

le
s 

1-
 3

). 
It

 s
h

ou
ld

 b
e 

n
ot

ed
 t

h
at

 s
om

e 
of

 t
h

e 
te

rm
s 

u
se

d 
in

 p
h

ar
m

ac
og

n
os

y 
an

d 
re

so
u

rc
e 

sc
ie

n
ce

 
do

 n
ot

 c
or

re
sp

on
d 

to
 t

h
ei

r 
bo

ta
n

ic
al

 i
n

te
rp

re
ta

ti
on

. 
Th

u
s,

 
th

e 
te

rm
 «

h
er

b»
 a

s 
a 

m
ed

ic
in

al
 p

la
n

t 
ra

w
 m

at
er

ia
l 

u
su

al
ly

 
m

ea
n

s 
th

e 
le

af
y 
fl o

w
er

in
g 

sh
oo

ts
 o

f 
th

e 
h

er
ba

ce
ou

s 
pl

an
ts

 
or

 s
om

et
im

es
 t

h
e 

st
al

ks
 o

f 
h

or
se

ta
ils

 a
n

d 
cl

u
b 

m
os

se
s.

 T
h

e 
sa

m
e 

te
rm

 i
s 

so
m

et
im

es
 u

se
d 

in
 p

h
ar

m
ac

y 
fo

r 
de

si
gn

at
in

g 
th

e 
co

rm
s 

of
 L

ed
um

 p
al

us
tr

e.
 In

 P
h

ar
m

ac
og

n
os

y,
 th

e 
co

n
ce

pt
 

of
 «
fl o

w
er

» 
m

ea
n

s 
bo

th
 a

 s
in

gl
e 
fl o

w
er

 (l
ily

 o
f t

h
e 

va
lle

y,
 b

lu
e 

co
rn
fl o

w
er

 (
th

e 
m

ar
gi

n
al

 fl
 o

w
er

s)
 a

n
d 

a 
in
fl o

re
sc

en
ce

 (
th

e 
w

ild
 c

h
am

om
ile

, y
el

lo
w

 e
ve

rl
as

ti
n

g,
 t

an
sy

). 

D
en

si
ty

 o
f 

th
e 

ra
w

 m
at

er
ia

ls
 s

to
ck

 i
s 

th
e 

w
ei

gh
t 

of
 a

 
ce

rt
ai

n
 t

yp
e 

of
 p

la
n

t 
ra

w
 m

at
er

ia
l 

pe
r 

ar
ea

 u
n

it
 (

g/
m

2 ,
 k

g/
h

a)
, 

de
te

rm
in

ed
 i

n
 f

re
sh

 c
on

di
ti

on
s 

or
 i

n
 t

er
m

s 
of

 a
ir

-d
ry

 
ra

w
 m

at
er

ia
l. 

W
h

ile
 e

va
lu

at
io

n
 t

h
e 

re
so

u
rc

es
, 

th
e 

co
n

ce
pt

 o
f 

«y
ie

ld
»,

 
«y

ie
ld

 c
ap

ac
it

y»
 a

n
d 

«p
ro

du
ct

iv
it

y»
 a

re
 u

se
d.

 

Yi
el

d 
is

 a
 s

pe
ci
fi c

 a
m

ou
n

t 
of

 t
h

e 
ra

w
 m

at
er

ia
l 

co
lle

ct
ed

 
in

 
a 

pa
rt

ic
u

la
r 

ar
ea

 
in

 
a 

cu
rr

en
t 

ye
ar

; 
is

 
m

ea
su

re
d                                           

in
 k

g,
 c

, t
. 

Yi
el

d 
ca

pa
ci

ty
 is

 t
h

e 
m

ea
n

 v
al

u
e 

(fo
r 

2-
5 

ye
ar

s)
 o

f y
ie

ld
s 

pe
r 

ar
ea

 u
n

it
.

Pr
od

uc
ti

vi
ty

 (
in

 r
es

ou
rc

e 
sc

ie
n

ce
) 

is
 t

h
e 

am
ou

n
t 

of
 t

h
e 

ra
w

 m
at

er
ia

l 
pr

od
u

ce
d 

by
 p

la
n

ts
 d

u
ri

n
g 

a 
ce

rt
ai

n
 p

er
io

d 
of

 
ti

m
e 

in
 a

 p
ar

ti
cu

la
r 

ar
ea

. 

It
 s

h
ou

ld
 b

e 
po

in
te

d 
ou

t 
th

at
 t

h
e 

te
rm

 «
yi

el
d 

ca
pa

ci
ty

» 
is

 
n

ot
 id

en
ti

ca
l t

o 
th

e 
te

rm
 «
pr

od
uc

ti
vi

ty
».

 

A
n 

in
ve

nt
or

y 
ar

ea
 is

 a
 c

er
ta

in
 a

re
a,

 w
h

ic
h

 is
 s

et
 in

 o
rd

er
 

to
 d

et
er

m
in

e 
th

e 
re

so
u

rc
e 

ch
ar

ac
te

ri
st

ic
s 

of
 th

e 
pl

an
t s

pe
ci

es
 

u
n

de
r 

co
n

si
de

ra
ti

on
 (m

as
s 

of
 th

e 
ra

w
 m

at
er

ia
ls

, t
h

e 
n

u
m

be
r 

of
 p

la
n

ts
 o

r 
th

e 
pr

oj
ec

ti
ve

 c
ov

er
). 

Fo
r 

th
e 

sp
ec

ie
s 

re
so

u
rc

e 
ch

ar
ac

te
ri

za
ti

on
 a

re
 a

pp
lie

d 
ge

ob
ot

an
ic

al
 t

er
m

s 
co

n
ce

rn
in

g 
th

e 
ph

yt
oc

en
ot

ic
 s

tr
u

ct
u

ra
l 

or
ga

n
iz

at
io

n
: 

ph
yt

oc
en

os
is

, 
pl

an
t 

ab
un

da
nc

e 
sc

al
e,

 t
he

 
pr

oj
ec

ti
ve

 c
ov

er
 a

nd
 la

ye
ri

ng
. T

h
e 
fi r

st
 th

re
e 

ch
ar

ac
te

ri
st

ic
s 

ar
e 

th
e 

m
os

t 
w

id
es

pr
ea

d 
in

 t
h

e 
pl

an
t 

re
so

u
rc

e 
sc

ie
n

ce
. 

Ph
yt

oc
en

os
is

, 
ot

h
er

w
is

e 
ca

lle
d 

pl
an

t 
co

m
m

un
it

y,
 i

s 
a 

se
t 

of
 p

la
n

ts
 t

h
at

 g
ro

w
 i

n
 a

 h
om

og
en

eo
u

s 
ar

ea
 a

n
d 

ar
e 

ch
ar

ac
te

ri
ze

d 
by

 a
 c

er
ta

in
 s

pe
ci

es
 c

om
po

si
ti

on
, 

st
ru

ct
u

re
 

an
d 

re
la

ti
on

sh
ip

 
of

 
pl

an
ts

 
be

tw
ee

n
 

on
e 

an
ot

h
er

 
an

d 
en

vi
ro

n
m

en
ta

l c
on

di
ti

on
s.

 

Th
e 

ne
w

ly
 

fo
rm

ed
 

ph
yt

oc
en

os
is

 
is

 
ch

ar
ac

te
ri

ze
d 

by
 

a 
ce

rt
ai

n 
fl o

ri
st

ic
 c

om
po

si
ti

on
 h

av
in

g 
a 

pr
ed

om
in

an
ce

 o
f 

on
e 

or
 m

or
e 

sp
ec

ie
s,

 la
ye

ri
ng

, r
ep

re
se

nt
at

io
n 

in
 p

hy
to

co
en

os
es

 o
f 

pl
an

ts
 (t

he
ir

 a
bu

nd
an

ce
 a

nd
 c

ov
er

) a
nd

 o
th

er
s.

 T
he

 n
u

m
be

r 
of

 s
pe

ci
es

 in
 p

la
nt

 c
om

m
u

ni
ti

es
 r

eg
is

te
re

d 
in

 a
 p

ar
ti

cu
la

r 
ar

ea
 

is
 c

al
le

d 
th

e 
sp

ec
ie

s 
ab

un
da

nc
e 

of
 a

 g
iv

en
 p

hy
to

ce
no

si
s.

 

In
 t

h
e 

pl
an

t 
re

so
u

rc
e 

sc
ie

n
ce

, 
it

 i
s 

u
se

fu
l 

to
 c

om
bi

n
e 

ab
u

n
da

n
ce

 d
eg

re
e 

(a
cc

or
di

n
g 

to
 t

h
e 

D
ru

de
s 

sc
al

e)
 a

n
d 

th
e 

pr
oj

ec
ti

ve
 c

ov
er

, 
an

d 
to

 e
xp

re
ss

 t
h

em
 i

n
 c

oe
ffi 

ci
en

ts
 (

1 
– 

to
              

1 
%

, 
u

n
, 

so
l; 

2 
– 

1–
5 

%
, 

sp
; 

3 
– 

6–
20

 %
, 

co
p1

; 
4 

– 
21

–5
0 

%
, 

co
p 

2,
 5

 –
 ≥

 5
0 

%
, 

so
c)

 [4
]. 

Th
e 

ab
br

ev
ia

ti
on

s 
in

 a
cc

or
da

n
ce
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w
it

h
 t

h
e 

D
ru

de
 s

ca
le

 a
re

 a
s 

fo
llo

w
s:

 s
oc

 (
so

ci
al

is
) 

– 
th

e                                                                                                 
pl

an
ts

 a
re

 c
lo

se
d 

u
p 

w
it

h
 t

h
ei

r 
ae

ri
al

 p
ar

ts
; 

co
p1

, 
co

p2
 

(c
op

io
sa

e)
 –

 t
h

e 
pl

an
ts

 g
ro

w
 a

bu
n

da
n

tl
y;

 s
p 

(s
pa

rs
ae

) 
– 

th
e 

pl
an

ts
 a

re
 s

ca
tt

er
ed

 o
r 

ra
re

ly
; 

so
l (

so
lit

ar
ie

s)
 –

 s
ol

it
ar

ily
; 

u
n

 
(u

n
ic

u
m

) –
 o

n
e 

pl
an

t 
in

 t
h

e 
ar

ea
 o

f d
et

ec
ti

on
.

Pr
oj

ec
ti

ve
 c

ov
er

 i
s 

a 
pa

rt
 o

f 
th

e 
ar

ea
 o

f 
th

e 
pr

oj
ec

ti
on

s 
of

 p
la

n
t 

ae
ri

al
 p

ar
ts

 o
n

to
 t

h
e 

gr
ou

n
d 

(o
r 

ot
h

er
 s

u
rf

ac
e)

. 
Th

e 
te

rm
 i

s 
u

su
al

ly
 u

se
d 

fo
r 

h
er

ba
ce

ou
s 

pl
an

ts
, 

su
b 

sh
ru

bs
, 

sh
ru

bs
 a

n
d 

dw
ar

f s
h

ru
bs

. W
it

h
in

 p
re

pa
ra

ti
on

 o
f g

eo
bo

ta
n

ic
al

 
de

sc
ri

pt
io

n
 r

ep
or

t,
 t

he
 g

en
er

al
 p

ro
je

ct
iv

e 
co

ve
r 

of
 t

h
e 

pl
an

t 
co

m
m

u
n

it
y 

or
 t

he
 p

ro
je

ct
iv

e 
co

ve
r 

of
 t

he
 s

tu
di

ed
 s

pe
ci

es
 a

re
 

tr
ad

it
io

n
al

ly
 c

on
si

de
re

d,
 b

ot
h

 a
re

 e
xp

re
ss

ed
 in

 p
er

ce
n

t.
 

Th
e 

bi
ol

og
ic

al
 

st
oc

k 
is

 
de

te
rm

in
ed

 
m

u
lt

ip
ly

in
g 

th
e 

ar
ea

 a
n

d 
th

e 
de

n
si

ty
 o

f 
st

oc
k.

 T
h

e 
bi

ol
og

ic
al

 s
to

ck
 v

al
u

e 
is

 
ex

pr
es

se
d 

in
 t

er
m

s 
of

 t
h

e 
dr

y 
pl

an
t 

m
at

er
ia

l 
w

ei
gh

t.
 T

h
e 

ou
tp

u
t 

of
 t

h
e 

ai
r-

dr
ie

d 
m

at
er

ia
l 

fr
om

 o
f 

th
e 

fr
es

h
 o

n
e 

is
 

al
re

ad
y 

se
t f

or
 m

os
t o

f t
h

e 
ra

w
 m

at
er

ia
ls

 (s
ee

 A
pp

en
di

x,
 T

ab
. 

1)
. 

If
 t

h
is

 i
n

fo
rm

at
io

n
 i

s 
u

n
av

ai
la

bl
e,

 t
h

e 
ra

w
 m

at
er

ia
l 

in
 

be
in

g 
dr

ie
d 

fr
om

 th
e 

in
ve

n
to

ry
 a

re
as

 a
cc

or
di

n
g 

to
 th

e 
ru

le
s 

of
 

th
e 

dr
yi

n
g 

m
at

er
ia

l o
f u

se
fu

l p
la

n
ts

, c
ol

le
ct

ed
 fr

om
 1

0 
to

 5
0 

sp
ec

ie
s 

sa
m

pl
es

. T
h

e 
dr

ie
d 

m
at

er
ia

l i
s 

be
in

g 
w

ei
gh

ed
 a

ga
in

, 
an

d 
th

e 
ou

tp
u

t 
co

ef
fi c

ie
n

t 
fo

r 
th

e 
dr

y 
ra

w
 m

at
er

ia
l f

ro
m

 t
h

e 
fr

es
h

 o
n

e 
is

 b
ei

n
g 

se
t.

 W
h

ile
 p

ro
ce

ss
in

g 
th

e 
m

at
er

ia
ls

 f
ro

m
 

th
e 
fi e

ld
 s

tu
di

es
, 

th
e 

co
ef
fi c

ie
n

t,
 b

y 
w

h
ic

h
 t

h
e 

ou
tp

u
t 

of
 d

ry
 

m
at

er
ia

l h
as

 b
ee

n
 d

et
er

m
in

ed
, i

s 
po

in
te

d 
ou

t.
C

al
cu

la
ti

on
 o

f 
th

e 
bi

ol
og

ic
al

 s
to

ck
 o

f 
th

e 
ra

w
 m

at
er

ia
l 

is
 

u
su

al
ly

 c
ar

ri
ed

 o
u

t 
ac

co
rd

in
g 

to
 t

h
e 

u
pp

er
 li

m
it

 o
f 

th
e 

yi
el

d 
ca

pa
ci

ty
.

Th
e 

ex
pl

oi
ta

ti
on

 s
to

ck
 o

f 
ra

w
 m

at
er

ia
ls

 is
 a

 m
ax

im
u

m
 

pa
rt

 o
f 

th
e 

bi
ol

og
ic

al
 s

to
ck

 t
h

at
 i

s 
th

e 
al

lo
w

ab
le

 t
o 

co
lle

ct
, 

w
h

ic
h

 e
n

su
re

s 
th

at
 t

h
e 

re
co

ve
ry

 c
ap

ac
it

y 
of

 p
op

u
la

ti
on

s 
af

te
r 

h
ar

ve
st

in
g 

th
e 

ra
w

 m
at

er
ia

ls
. 

It
 is

 s
et

 f
or

 a
ll 

gr
ou

ps
 o

f 
ec

on
om

ic
al

ly
 im

po
rt

an
t 

pl
an

ts
 r

eg
ar

dl
es

s 
of

 t
h

e 
ty

pe
 o

f 
ra

w
 

m
at

er
ia

l. 
Th

e 
ex

pl
oi

ta
ti

on
 s

to
ck

 fo
r 

pl
an

ts
, t

h
e 

ra
w

 m
at

er
ia

l 
of

 w
h

ic
h

 c
om

pr
is

e 
th

ei
r 

ge
n

er
at

iv
e 

or
ga

n
s 

(fr
u

it
s,

 fl
 o

w
er

s,
 

bu
ds

), 
co

n
st

it
u

te
 u

p 
to

 9
0 

%
 o

f 
th

e 
bi

ol
og

ic
al

 s
to

ck
; 

in
 c

as
e 

of
 t

h
e 

ae
ri

al
 p

ar
ts

 o
f 

th
e 

pl
an

ts
, 

u
se

d 
as

 t
h

e 
m

at
er

ia
l, 

it
 

co
n

st
it

u
te

s 
50

 %
 fo

r h
er

ba
ce

ou
s 

pl
an

ts
, 2

5–
30

 %
 fo

r b
ie

n
n

ia
ls

 
an

d 
pe

re
n

n
ia

ls
, 

25
 %

 f
or

 b
u

sh
es

, 
su

b 
sh

ru
bs

 a
n

d 
sh

ru
bs

, 
10

–2
5 

%
 f

or
 t

re
es

; 
in

 c
as

e 
of

 t
h

e 
u

n
de

rg
ro

u
n

d 
po

rt
io

n
s 

–                                                          
25

 %
 fo

r 
h

er
ba

ce
ou

s 
pl

an
ts

, 1
0 

%
 fo

r 
tr

ee
s,

 s
h

ru
bs

, b
u

sh
es

 
an

d 
su

b 
sh

ru
bs

. 
C

al
cu

la
ti

on
 

of
 

th
e 

ex
pl

oi
ta

ti
on

 
st

oc
k 

is
 s

et
 a

cc
or

di
n

g 
to

 t
h

e 
lo

w
er

 l
im

it
 f

or
 t

h
e 

co
n

se
rv

at
io

n
 o

f 
av

ai
la

bl
e 

re
so

u
rc

es
 (i

n
 te

rm
s 

of
 d

ry
 w

ei
gh

t,
 u

n
le

ss
 o

th
er

w
is

e                                                                                              
st

at
ed

). 

Th
e 

am
ou

nt
 o

f 
al

lo
w

ab
le

 a
nn

ua
l 

us
e 

is
 a

 p
ar

t 
of

 t
h

e 
ex

pl
oi

ta
ti

on
 s

to
ck

 o
f 

ra
w

 m
at

er
ia

ls
, 

w
h

ic
h

 c
on

si
de

rs
 t

h
e 

pe
ri

od
 fo

r 
po

pu
la

ti
on

 r
ec

ov
er

y 
of

 th
e 

sp
ec

ie
s 

af
te

r 
h

ar
ve

st
in

g 
th

e 
ra

w
 m

at
er

ia
ls

 (A
pp

en
di

x,
 T

ab
. 1

). 
It

 is
 s

et
 fo

r 
th

e 
sp

ec
ie

s 
of

 u
se

fu
l 

pl
an

ts
, 

th
e 

vo
lu

m
e 

of
 c

ol
le

ct
io

n
 f

or
 w

h
ic

h
 a

re
 

su
bj

ec
te

d 
to

 r
eg

u
la

ti
on

 i
n

 t
h

e 
or

de
r 

of
 s

pe
ci

al
iz

ed
 u

sa
ge

 
of

 p
la

n
t 

re
so

u
rc

es
 [

14
]. 

Fo
r 

th
e 

pl
an

t 
sp

ec
ie

s,
 t

h
e 

ra
w

 
m

at
er

ia
l o

f w
h

ic
h

 a
re

 fr
u

it
s,

 t
h

e 
am

ou
n

t 
m

ay
 b

e 
eq

u
al

 t
o 

th
e 

ex
pl

oi
ta

ti
on

 s
to

ck
 o

f t
h

e 
ra

w
 m

at
er

ia
ls

. 

Th
e 

am
ou

nt
 o

f a
llo

w
ab

le
  

  E
xp

lo
ita

tiv
e 

st
oc

k 
of

 r
aw

 m
at

er
ia

l
an

nu
al

 u
se

 (k
g,

 t
) 

   
   

= 
   

   
   

   
   

Pe
ri

od
 o

f r
ec

ov
er

y

Sp
ec

ia
l 

us
ag

e 
of

 n
at

ur
al

 p
la

nt
 r

es
ou

rc
es

 i
s 

th
e 

ty
pe

 o
f 

u
sa

ge
, 

w
h

ic
h

 i
s 

co
n

du
ct

ed
 b

y 
le

ga
l 

or
 i

n
di

vi
du

al
 p

er
so

n
s 

to
 m

ee
t 

th
e 

in
du

st
ri

al
 a

n
d 

sc
ie

n
ti
fi c

 p
u

rp
os

es
, 

to
 r

ec
ei

ve
 

pr
ofi

 t
 f

ro
m

 t
h

e 
sa

le
 o

f 
th

es
e 

re
so

u
rc

es
 o

r 
th

ei
r 

pr
od

u
ct

s,
 

ca
rr

ie
d 

ou
t 

w
it

h
 a

 p
er

m
is

si
on

 o
f 

th
e 

sp
ec

ia
lly

 a
u

th
or

iz
ed

 
ce

n
tr

al
 e

xe
cu

ti
ve

 a
u

th
or

it
y 

on
 e

co
lo

gy
 a

n
d 

n
at

u
ra

l r
es

ou
rc

es
           

is
su

es
. 

C
ol

le
ct

io
n 

of
 t

he
 p

la
nt

 r
aw

 m
at

er
ia

ls
 is

 t
h

e 
h

ar
ve

st
in

g 
or

 p
u

rc
h

as
e 

of
 t

h
e 

ra
w

 m
at

er
ia

ls
 fo

r 
n

ee
ds

 o
f i

n
du

st
ri

al
 a

n
d 

co
m

m
er

ci
al

 a
ct

iv
it

ie
s.
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M
an

ag
em

en
t 

in
 p

la
n

n
in

g 
of

 t
h

e 
n

at
u

ra
l 

pl
an

t 
re

so
u

rc
es

 
co

lle
ct

io
n

 i
n

vo
lv

es
 d

et
er

m
in

in
g 

th
e 

st
an

da
rd

s 
an

d 
se

tt
in

g 
of

 li
m

it
s 

fo
r 

th
ei

r 
u

se
s.

 

N
or

m
at

iv
e 

of
 sp

ec
ia

l u
sa

ge
 o

f t
he

 n
at

ur
al

 p
la

nt
 re

so
ur

ce
s 

ar
e 

th
e 

al
lo

w
ab

le
 a

ve
ra

ge
 a

m
ou

nt
s 

of
 n

at
u

ra
l p

la
nt

 r
es

ou
rc

es
, 

af
te

r 
co

ns
id

er
in

g 
th

e 
po

ss
ib

ili
ti

es
 o

f t
he

ir
 r

ep
ro

du
ct

io
n,

 w
hi

ch
 

ar
e 

ap
pr

ov
ed

 f
or

 a
 p

er
io

d 
of

 5
–1

0 
ye

ar
s 

by
 t

he
 M

in
is

tr
y 

of
 

E
co

lo
gy

 a
nd

 N
at

u
ra

l 
R

es
ou

rc
es

 o
f 

U
kr

ai
ne

 (
a 

go
ve

rn
m

en
ta

l 
ex

ec
u

ti
ve

 a
u

th
or

it
y 

in
 t

he
 a

re
a 

of
 e

nv
ir

on
m

en
ta

l 
pr

ot
ec

ti
on

) 
on

 t
he

 b
as

is
 o

f 
ev

al
u

at
io

ns
 m

at
er

ia
ls

 o
f 

th
e 

na
tu

ra
l 

pl
an

t 
re

so
u

rc
es

, t
he

 r
aw

 m
at

er
ia

ls
 o

f w
hi

ch
 a

re
 b

ei
ng

 h
ar

ve
st

ed
. 

Li
m

it
s 

of
 t

he
 s

pe
ci

al
 u

sa
ge

 o
f 

na
tu

ra
l p

la
nt

 r
es

ou
rc

es
 

co
m

pr
is

e 
th

e 
am

ou
n

t 
of

 t
h

e 
al

lo
w

ab
le

 a
n

n
u

al
 u

se
 o

f 
th

e 
pl

an
t 

re
so

u
rc

es
. 

Li
m

it
s 

of
 t

h
e 

sp
ec

ia
l u

sa
ge

 o
f 

n
at

u
ra

l fl
 o

ra
 r

es
ou

rc
es

 a
re

 
se

t 
fo

r 
th

e 
re

so
u

rc
es

 o
f 

bo
th

 n
at

io
n

al
 a

n
d 

lo
ca

l 
im

po
rt

an
ce

 
fo

r 
a 

ye
ar

 b
y 

th
e 

ex
ec

u
ti

ve
 b

ra
n

ch
 (

th
e 

M
in

is
tr

y 
of

 E
co

lo
gy

) 
or

 o
th

er
 l

oc
al

 a
u

th
or

it
ie

s 
(t

h
e 

re
gi

on
al

 c
ou

n
ci

ls
 o

f 
pe

op
le

’s
 

de
pu

ti
es

 i
n

 c
on

su
lt

at
io

n
 w

it
h

 t
h

e 
lo

ca
l 

de
pa

rt
m

en
ts

 o
f 

th
e 

M
in

is
tr

y 
of

 E
co

lo
gy

). 

Li
m

it
s 

of
 t

h
e 

sp
ec

ia
l 

u
sa

ge
 o

f 
n

at
u

ra
l 

pl
an

t 
re

so
u

rc
es

 o
f 

th
e 

n
at

io
n

al
 a

n
d 

lo
ca

l i
m

po
rt

an
ce

 a
re

 b
as

ed
 o

n
 th

e 
st

an
da

rd
s 

ap
pr

ov
ed

 b
y 

th
e 

pr
in

ci
pa

l 
go

ve
rn

m
en

ta
l 

au
th

or
it

y 
in

 t
h

e 
fi e

ld
 o

f e
n

vi
ro

n
m

en
ta

l p
ro

te
ct

io
n

. 

Th
e 

pl
an

t r
es

ou
rc

e 
sc

ie
nc

e 
in

cl
u

de
s 

a 
nu

m
be

r o
f o

th
er

 te
rm

s 
ta

ke
n 

fr
om

 g
eo

bo
ta

ni
ca

l, 
pl

an
t 

ge
og

ra
ph

y 
an

d 
ca

rt
og

ra
ph

y,
 

w
hi

ch
 a

re
 u

se
d 

to
 c

ha
ra

ct
er

iz
e 

th
e 

re
so

u
rc

es
 o

f 
bi

ol
og

ic
al

 
ob

je
ct

s,
 lo

ca
te

d 
on

 a
 p

ar
ti

cu
la

r a
re

a.
 S

om
e 

te
rm

s 
re

la
te

d 
to

 th
e 

m
et

ho
do

lo
gi

ca
l 

as
pe

ct
s 

co
ns

id
er

in
g 

ev
al

u
at

io
n 

of
 m

ed
ic

in
al

 
pl

an
t r

es
ou

rc
es

 a
re

 d
is

cu
ss

ed
 in

 th
e 

co
rr

es
po

nd
in

g 
ch

ap
te

rs
.  

CH
AP

TE
R 

2

CL
AS

SI
FI

CA
TI

O
N

 
O

F 
M

ED
IC

IN
AL

 
PL

AN
TS

C
la

ss
ifi 

ca
ti

on
 o

f m
ed

ic
in

al
 p

la
n

ts
 is

 o
rg

an
iz

ed
 in

 d
iff

er
en

t 
w

ay
s 

de
pe

n
di

n
g 

on
 t

h
e 

ob
je

ct
iv

e.
 I

n
 p

h
ar

m
ac

og
n

os
y 

th
e 

m
os

t 
co

m
m

on
ly

 u
se

d 
cl

as
si
fi c

at
io

n
 o

f 
m

ed
ic

in
al

 p
la

n
ts

 i
s 

ba
se

d 
on

 t
h

e 
fo

llo
w

in
g 

cr
it

er
ia

: 

– 
Ta

xo
n

om
ic

 (c
on

si
de

ri
n

g 
a 

ta
xo

n
om

ic
 r

an
k)

; 
– 

C
h

em
ic

al
 (o

cc
u

rr
en

ce
 o

f m
aj

or
 a

ct
iv

e 
pr

in
ci

pl
es

); 
– 

Ph
ar

m
ac

o-
th

er
ap

eu
ti

c 
(s

ig
n

ifi 
ca

n
t 

bi
ol

og
ic

al
 e

ffe
ct

s 
on

 
h

u
m

an
s)

; 
– 

M
or

ph
ol

og
ic

al
 (a

cc
or

di
n

g 
to

 t
h

e 
ty

pe
 o

f 
m

ed
ic

in
al

 p
la

n
t 

m
at

er
ia

l).
 

Th
e 

fo
llo

w
in

g 
ty

pe
s 

of
 

cl
as

si
fi c

at
io

n
s 

ar
e 

u
se

d 
le

ss
 

fr
eq

u
en

tl
y:

 
cl

as
si
fi c

at
io

n
 

ac
co

rd
in

g 
to

 
th

e 
bi

ol
og

ic
al

 
ch

ar
ac

te
rs

 (
e.

g.
 l

ife
 f

or
m

s:
 t

re
es

, 
sh

ru
bs

, 
vi

n
es

, 
h

er
ba

ce
ou

s 
pl

an
ts

), 
gr

ow
th

 e
n

vi
ro

n
m

en
t 

(fo
re

st
, m

ea
do

w
, m

ar
sh

, w
at

er
) 

an
d 

h
ab

it
at

 t
yp

e 
(a

rc
ti

c,
 t

ro
pi

ca
l, 

et
c.

). 
Th

es
e 

ca
te

go
ri

es
 a

re
 

im
po

rt
an

t 
fo

r 
th

e 
se

ar
ch

 o
f 

th
e 

n
ew

 s
ou

rc
es

 o
f 

bi
ol

og
ic

al
ly

 
ac

ti
ve

 c
om

po
u

n
ds

. 
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2.
1.

 P
ha

rm
ac

o-
th

er
ap

eu
tic

 c
la

ss
ifi 

ca
tio

n
of

 m
ed

ic
in

al
 p

la
nt

s

Th
is

 ty
pe

 o
f c

la
ss

ifi 
ca

tio
n 

is
 im

po
rt

an
t f

or
 p

hy
to

th
er

ap
eu

tis
ts

 
an

d 
fo

r 
ph

ar
m

ac
is

ts
 s

in
ce

 a
 p

ha
rm

ac
is

t h
as

 to
 k

no
w

 th
e 

ef
fe

ct
s 

of
 t

he
 h

er
ba

l 
re

m
ed

ie
s,

 a
s 

w
el

l 
as

 o
f 

th
e 

he
rb

al
 i

ng
re

di
en

ts
 i

n
 

m
ed

ic
at

io
ns

. 
Ac

co
rd

in
g 

to
 

th
e 

pr
in

ci
pl

e 
of

 
ph

ar
m

ac
ol

og
ic

al
 

ef
fe

ct
s,

 t
he

 h
er

ba
l 

su
bs

ta
nc

es
 a

re
 d

iv
id

ed
 i

nt
o 

th
e 

ph
ar

m
ac

o-
th

er
ap

eu
tic

 g
ro

up
s 

of
 th

e 
fo

llo
w

in
g 

ty
pe

s 
of

 a
ct

io
n:

 

> 
A

n
ti

-i
n
fl a

m
m

at
or

y,
 

> 
B

ac
te

ri
ci

da
l,

> 
C

ar
di

ot
on

ic
, 

> 
La

xa
ti

ve
 a

n
d 

as
tr

in
ge

n
t,

> 
H

yp
ot

en
si

ve
 a

n
d 

h
yp

er
te

n
si

ve
, 

> 
S

ed
at

iv
e 

an
d 

to
n

ic
, 

> 
C

h
ol

er
et

ic
, 

> 
D

iu
re

ti
c,

 
> 

Im
m

u
n

os
ti

m
u

la
to

ry
, e

tc
. 

B
as

ed
 o

n
 t

h
e 

ph
ar

m
ac

o-
th

er
ap

eu
ti

c 
cl

as
si
fi c

at
io

n
, 

dr
u

gs
 

of
 h

er
ba

l o
ri

gi
n

 a
re

 p
la

ce
d 

on
 t

h
e 

sh
el

ve
s 

of
 p

h
ar

m
ac

ie
s,

 a
s 

w
el

l a
s 

ar
ra

n
ge

d 
in

 e
n

cy
cl

op
ed

ia
s 

co
n

ce
rn

in
g 

ph
yt

ot
h

er
ap

y 
an

d 
m

ed
ic

in
al

 p
la

n
ts

. 

2.
2.

 C
la

ss
ifi 

ca
tio

n 
of

 th
e 

m
ed

ic
in

al
 p

la
nt

s a
cc

or
di

ng
 

to
 th

ei
r c

on
te

nt
 o

f b
io

lo
gi

ca
lly

 a
ct

iv
e 

su
bs

ta
nc

es

Th
is

 c
la

ss
ifi 

ca
tio

n 
is

 a
 b

as
ic

 f
or

 s
tu

dy
in

g 
in

 t
he

 c
ou

rs
e 

of
 

ph
ar

m
ac

og
no

sy
 i

n 
th

e 
hi

gh
er

 p
ha

rm
ac

eu
tic

al
 e

du
ca

tio
n.

 I
t 

is
 b

as
ed

 o
n 

th
e 

pr
in

ci
pl

e 
of

 d
iv

is
io

n 
of

 m
ed

ic
in

al
 p

la
nt

s 
an

d 
m

at
er

ia
ls

 d
ep

en
di

ng
 o

n 
th

e c
he

m
ic

al
 n

at
u

re
 o

f t
he

 le
ad

in
g 

gr
ou

p 
of

 b
io

lo
gi

ca
lly

 a
ct

iv
e 

su
bs

ta
nc

es
 (B

A
S)

 t
ha

t 
ar

e 
ac

cu
m

u
la

te
d.

 

In
 

th
e 

pr
oc

es
s 

of
 

as
si

m
ila

ti
on

, 
th

e 
m

ed
ic

in
al

 
pl

an
ts

 
sy

nt
he

si
ze

 
va

ri
ou

s 
or

ga
ni

c 
co

m
po

u
nd

s 
in

cl
u

di
ng

 
m

an
y 

bi
ol

og
ic

al
ly

 a
ct

iv
e c

om
po

u
nd

s t
ha

t a
ffe

ct
 h

u
m

an
s a

nd
 a

ni
m

al
s.

 
B

y 
th

e 
ch

em
ic

al
 n

at
u

re
 o

f 
th

e 
bi

oa
ct

iv
e 

pr
in

ci
pl

es
 p

la
nt

 
co

ns
ti

tu
en

ts
 m

ay
 b

e 
cl

as
si
fi e

d 
in

to
 c

ar
bo

hy
dr

at
es

, 
ac

yc
lic

, 
ar

om
at

ic
 a

nd
 h

et
er

oc
yc

lic
 c

om
po

u
nd

s,
 i

nc
lu

di
ng

 p
ol

ym
er

ic
 

co
m

po
u

nd
s:

 p
ol

ys
ac

ch
ar

id
es

, p
ro

te
in

s,
 a

nd
 e

nz
ym

es
. 

Th
e 

ch
em

ic
al

 c
om

po
si

ti
on

 o
f 

m
an

y 
m

ed
ic

in
al

 p
la

n
ts

 i
s 

st
ill

 u
n

de
rs

tu
di

ed
, a

n
d 

th
e 

in
fo

rm
at

io
n

 o
n

 th
ei

r 
co

m
po

si
ti

on
 

is
 

co
n

st
an

tl
y 

ad
de

d.
 

Th
e 

bi
ol

og
ic

al
ly

 
ac

ti
ve

 
su

bs
ta

n
ce

s,
 

th
e 

co
m

po
si

ti
on

 o
f 

w
h

ic
h

 i
s 

al
re

ad
y 

su
ffi 

ci
en

tl
y 

st
u

di
ed

, 
in

cl
u

de
 g

ly
co

si
de

s,
 a

lk
al

oi
ds

, 
ca

rb
oh

yd
ra

te
s,

 e
ss

en
ti

al
 a

n
d 

fa
tt

y 
oi

ls
, 

ta
n

n
in

s,
 o

rg
an

ic
 a

ci
ds

, 
co

u
m

ar
in

s,
 v

it
am

in
s,

 e
tc

. 
Le

ss
 n

u
m

be
r 

of
 in

ve
st

ig
at

io
n

s 
is

 c
on

du
ct

ed
 o

n
 p

h
yt

on
ci

de
s,

 
en

zy
m

es
, p

ol
ys

ac
ch

ar
id

es
, p

ol
yp

ep
ti

de
s,

 h
or

m
on

es
, r

es
in

ou
s 

su
bs

ta
n

ce
s,

 m
u

ci
la

ge
’s

, a
n

d 
gu

m
s.

 Th
e 

m
ed

ic
in

al
 p

la
n

t s
pe

ci
es

 u
su

al
ly

 c
on

ta
in

 m
an

y 
gr

ou
ps

 
of

 b
io

lo
gi

ca
lly

 a
ct

iv
e 

co
m

po
u

n
ds

, 
an

d 
it

 c
om

pl
ic

at
es

 t
h

ei
r 

cl
as

si
fi c

at
io

n
. T

h
er

ef
or

e,
 it

 is
 s

om
et

im
es

 d
iffi

 c
u

lt
 t

o 
re

fe
r 

th
e 

pl
an

t 
m

at
er

ia
l 

in
to

 s
om

e 
pa

rt
ic

u
la

r 
gr

ou
p,

 e
.g

. 
to

 t
h

e 
on

e 
co

n
ta

in
in

g 
al

ka
lo

id
s 

or
 g

ly
co

si
de

s.
 H

ow
ev

er
, 

co
n

si
de

ri
n

g 
th

at
 t

h
e 

cr
it

er
io

n
 i

s 
h

ig
h

ly
 i

m
po

rt
an

t 
in

 t
h

e 
pr

oc
es

s 
of

 
cl

as
si
fi c

at
io

n
 o

f p
la

n
ts

 in
 o

rd
er

 to
 fi 

n
d 

th
e 

al
te

rn
at

iv
e 

so
u

rc
es

 
of

 m
ed

ic
in

al
 p

la
n

ts
, t

h
ey

 a
re

 c
on

ve
n

ti
on

al
ly

 d
iv

id
ed

 a
cc

or
di

n
g 

to
 t

h
e 

m
aj

or
 g

ro
u

ps
 o

f b
io

lo
gi

ca
lly

 a
ct

iv
e 

su
bs

ta
n

ce
s.

 

Th
e v

al
ue

 o
f e

ac
h 

pl
an

t d
ep

en
ds

 o
n 

th
e c

on
te

nt
 a

nd
 n

at
ur

e o
f i

ts
 

ac
tiv

e 
in

gr
ed

ie
nt

s 
an

d 
th

ei
r 

co
m

bi
na

tio
ns

; t
he

ir
 p

ha
rm

ac
ol

og
ic

al
 

ac
tiv

ity
 o

fte
n 

de
pe

nd
s 

on
 t

he
 q

ua
nt

ity
 o

f t
he

 a
ct

iv
e 

su
bs

ta
nc

es
, 

pr
es

en
ce

 o
f c

on
co

m
ita

nt
 s

ub
st

an
ce

s,
 a

s 
w

el
l a

s 
th

e 
qu

al
ity

 o
f t

he
 

m
ed

ic
at

io
n 

m
ad

e 
fr

om
 th

e 
pl

an
t r

aw
 m

at
er

ia
l.

A
m

on
g 

th
e 

co
m

pl
ex

 o
f 

bi
ol

og
ic

al
ly

 a
ct

iv
e 

co
m

po
u

n
ds

 o
f 

pl
an

ts
, 

tw
o 

m
ai

n
 g

ro
u

ps
 a

re
 d

is
ti

n
gu

is
h

ed
: 

th
e 

pr
od

u
ct

s 
of

 
th

e 
pr

im
ar

y 
an

d 
se

co
n

da
ry

 m
et

ab
ol

is
m

. T
h

e 
fo

rm
er

 in
cl

u
de

 
pr

ot
ei

n
s,

 c
ar

bo
h

yd
ra

te
s,

 fa
ts

 (l
ip

id
s)

, v
it

am
in

s,
 a

n
d 

en
zy

m
es

; 
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th
e 

la
tt

er
’s

 a
re

 e
xe

m
pl

ifi 
ed

 b
y 

al
ka

lo
id

s,
 g

ly
co

si
de

s,
 p

h
en

ol
ic

 
co

m
po

u
n

ds
 

(p
h

en
ol

s,
 

lig
n

an
s,

 
co

u
m

ar
in

s,
 
fl a

vo
n

oi
ds

, 
ta

n
n

in
s)

, e
ss

en
ti

al
 o

ils
, r

es
in

s,
 o

rg
an

ic
 a

ci
ds

, a
n

d 
ot

h
er

s.
 

A
cc

or
di

n
g 

to
 t

h
e 

co
n

te
n

t 
of

 t
h

e 
m

ai
n

 g
ro

u
ps

 o
f 

bi
oa

ct
iv

e 
co

m
po

u
n

ds
, 

th
e 

m
ed

ic
in

al
 

pl
an

ts
 

ar
e 

di
vi

de
d 

in
to

 
th

e 
fo

llo
w

in
g 

gr
ou

ps
, c

on
ta
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m
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er
e 

w
er

e 
ca

se
s,

 i
n

 w
h

ic
h

 t
h

e 
sa

m
e 

su
bs

ta
n

ce
s 

w
er

e 
pr

es
en

t 
in

 
di

ffe
re

n
t 

sp
ec

ie
s 

of
 

di
st

an
t 

fa
m

ili
es

. 
Fo

r 
ex

am
pl

e,
 

th
e 

ep
h

ed
ri

n
e 

al
ka

lo
id

 
w

as
 

fo
u

n
d 

in
 

th
e 

pl
an

t 
fa

m
ili

es
 

of
 

E
ph

ed
ra

ce
ae

, 
Ta

xa
ca

e,
 

Pa
pa

ve
ra

ce
ae

, 
M

al
va

ce
ae

, 
C

he
no

po
di

ac
ea

e 
an

d 
ot

h
er

s.
 

M
ea

n
w

h
ile

, 
ce

rt
ai

n
 

sp
ec

ie
s 

so
m

et
im

es
 d

id
 n

ot
 c

on
ta

in
 t

h
e 

ac
ti

ve
 s

u
bs

ta
n

ce
s 

ty
pi

ca
l f

or
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th
e 

re
st

 o
f t

h
e 

sp
ec

ie
s 

of
 th

ei
r 

ge
n

er
a.

 E
vi

de
n

tl
y,

 th
e 

pr
es

en
ce

 
of

 s
im

ila
r 

ex
ce

pt
io

n
s 

do
es

 n
ot

 d
is

pr
ov

e 
th

e 
ge

n
er

al
 r

u
le

. 
In

 
cl

os
el

y 
re

la
te

d 
sp

ec
ie

s,
 it

 is
 m

or
e 

lik
el

y 
to

 fi
 n

d 
th

e 
sa

m
e 

or
, 

at
 le

as
t,

 s
im

ila
r 

ch
em

ic
al

 c
om

po
u

n
ds

 t
h

an
 in

 s
ys

te
m

at
ic

al
ly

 
di

st
an

t 
sp

ec
ie

s,
 a

n
d 

th
er

eb
y 

to
 i

n
cr

ea
se

 t
h

e 
re

so
u

rc
e 

ba
se

 
of

 t
h

e 
m

ed
ic

in
al

 p
la

n
ts

. 
Th

e 
ca

se
s 

of
 d

is
tr

ib
u

ti
on

 o
f 

so
m

e 
bi

ol
og

ic
al

ly
 

ac
ti

ve
 

co
m

po
u

n
ds

 
(fo

r 
in

st
an

ce
, 

al
ka

lo
id

s 
n

ic
ot

in
e,

 c
af

fe
in

e,
 s

om
e 
fl a

vo
n

oi
ds

) a
m

on
g 

sp
ec

ie
s 

be
lo

n
gi

n
g 

to
 d

iff
er

en
t f

am
ili

es
 a

re
 m

os
tl

y 
co

n
si

de
re

d 
to

 b
e 

an
 e

xc
ep

ti
on

 
an

d 
of

te
n

 i
n

di
ca

te
 s

om
e 

co
m

m
on

 s
ta

ge
s 

of
 b

io
ge

n
es

is
 i

n
 

di
st

in
ct

 t
ax

a.
 

Th
e 

ac
cu

m
u

la
ti

on
 o

f 
ce

rt
ai

n
 c

om
po

u
n

ds
 b

y 
pl

an
ts

 c
an

 
be

 m
od

ifi 
ed

 b
y 

di
ffe

re
n

t 
en

vi
ro

n
m

en
ta

l f
ac

to
rs

 a
lt

h
ou

gh
 t

h
is

 
pr

oc
es

s 
is

 u
su

al
ly

 g
en

et
ic

al
ly

 d
et

er
m

in
ed

. 
Th

e 
m

ed
ic

in
al

 
pl

an
ts

 
of

 
ce

rt
ai

n
 

sp
ec

ie
s 

an
d 

po
pu

la
ti

on
s 

in
 

va
ri

ou
s 

or
ga

n
s 

ac
cu

m
u

la
te

 t
h

ei
r 

cl
ea

rl
y 

de
fi n

ed
 b

io
lo

gi
ca

lly
 a

ct
iv

e 
su

bs
ta

n
ce

s,
 s

o 
th

ei
r 

qu
an

ti
ta

ti
ve

 c
om

po
si

ti
on

 m
ay

 v
ar

y.
 

Fl
u

ct
u

at
io

n
s 

of
 t

h
e 

qu
al

it
at

iv
e 

an
d 

qu
an

ti
ta

ti
ve

 c
om

po
si

ti
on

 
of

 a
ct

iv
e c

om
po

u
n

ds
 in

 ea
ch

 p
la

n
t c

an
 b

e o
bs

er
ve

d 
th

ro
u

gh
ou

t 
th

e 
ye

ar
 i

n
 d

iff
er

en
t 

ph
as

es
 o

f 
on

to
ge

n
es

is
 a

n
d 

de
pe

n
d 

on
 

w
ea

th
er

 c
on

di
ti

on
s,

 a
lt

h
ou

gh
 t

h
e 

ra
n

ge
 o

f 
th

e 
qu

an
ti

ta
ti

ve
 

va
lu

es
 o

f 
th

e 
co

n
te

n
t 

of
 a

 c
om

po
u

n
d 

re
m

ai
n

s 
co

n
st

an
t 

fo
r 

ea
ch

 s
pe

ci
es

 (
va

ri
et

ie
s)

 o
f 

pl
an

ts
, 

an
d 

in
 s

om
e 

ca
se

s 
ge

n
er

a.
 D

u
e 

to
 i

t 
th

e 
ra

w
 m

at
er

ia
l 

of
 t

h
e 

m
os

t 
w

id
es

pr
ea

d 
sp

ec
ie

s 
of

 
th

e 
h

aw
th

or
n

 
ge

n
er

a 
(C

ra
ta

eg
us

 c
ur

vi
se

pa
la

,                                                                                                             
C

. m
on

og
yn

a,
 C

. o
xy

ca
nt

ha
, C

. p
en

ta
gy

na
, C

. s
an

gu
in

ea
) a

n
d 

w
ild

 r
os

e 
sp

ec
ie

s 
(R

os
a 

ca
ni

na
, 

R
. 

co
ry

m
bi

fe
ra

, 
R

. 
m

aj
al

is
, 

R
. 

pe
nd

ul
in

a,
 R

. 
ru

bi
gi

no
sa

, 
R

. 
ru

go
sa

, 
R

. 
sp

in
os

is
si

m
a)

 a
re

 
u

se
d 

in
 U

kr
ai

n
e 

fo
r 

ph
ar

m
ac

eu
ti

ca
l p

u
rp

os
es

. 

S
pe

ci
es

 o
f 

th
e 

m
in

t 
ge

n
er

a 
(M

en
th

a 
sp

p.
) 

ar
e 

of
te

n
 u

se
d 

as
 s

ou
rc

es
 o

f e
ss

en
ti

al
 o

ils
, b

u
t t

h
e 

qu
an

ti
ta

ti
ve

 c
on

te
n

t a
n

d 
th

e 
ra

ti
o 

of
 it

s 
in

di
vi

du
al

 a
ct

iv
e 

pr
in

ci
pl

es
 in

 d
iff

er
en

t s
pe

ci
es

 
h

av
e 

th
ei

r 
ow

n
 fe

at
u

re
s.

 I
t 

is
 t

h
e 

ra
ti

o 
of

 t
h

e 
co

n
st

it
u

en
ts

 o
f 

th
e 

es
se

n
ti

al
 o

il 
(m

en
th

ol
, 

m
en

to
n

, 
pu

le
go

n
e,

 c
ar

va
cr

ol
 a

n
d 

lin
al

oo
l) 

th
at

 m
ak

es
 th

e 
fl a

vo
r o

f v
ar

io
u

s 
sp

ec
ie

s 
an

d 
va

ri
et

ie
s 

of
 m

in
t d

iff
er

en
t.

 F
or

 s
el

ec
ti

on
 o

f c
u

rr
en

t m
in

t s
or

ts
 w

it
h

 th
e 

h
ig

h
 m

en
th

ol
 c

on
te

n
t 

ar
e 

of
te

n
 u

se
d 

ri
ch

 i
n

 e
ss

en
ti

al
 o

ils
 

pl
an

t 
sp

ec
ie

s,
 e

.g
. 

M
en

th
a 

aq
ua

tic
a 

an
d 

M
. l

on
gi

fo
lia

, 
w

h
ic

h
 

ar
e 

w
id

es
pr

ea
d 

n
at

u
ra

lly
 in

 U
kr

ai
n

e 
an

d 
h

av
e 

co
n

si
de

ra
bl

e 
re

so
u

rc
e 

ba
se

.

A
bo

u
t 

14
 s

pe
ci

es
 o

f 
th

ym
e 

(T
hy

m
us

) 
gr

ow
s 

in
 w

ild
 i

n
 

U
kr

ai
n

e 
[4

0]
, 

th
e 

m
os

t 
w

id
es

pr
ea

d 
on

es
 

co
m

pr
is

e:
 

Th
. 

se
rp

yl
lu

m
, 

w
id

el
y 

fo
u

n
d 

in
 

Po
lis

si
a;

 
Th

. 
M

ar
sc

ha
lli

an
us

, 
m

os
tl

y 
di

st
ri

bu
te

d 
in

 th
e 

Fo
re

st
-S

te
pp

e 
zo

n
e;

 T
h.

 p
ul

eg
io

id
es

, 
co

m
m

on
 g

ro
w

n
 i

n
 P

ol
is

si
a,

 t
h

e 
N

or
th

 o
f 

th
e 

Fo
re

st
-S

te
pp

e 
zo

n
e,

 a
n

d 
in

 t
h

e 
C

ar
pa

th
ia

n
s;

 T
h.

 p
al

la
si

an
us

, 
m

as
si

ve
ly

 
di

st
ri

bu
te

d 
in

 t
h

e 
sa

n
dy

 S
te

pp
es

. I
n

 t
h

e 
R

ig
h

t-
B

an
k 

S
te

pp
e 

an
d 

th
e 

so
u

th
er

n
 p

ar
ts

 o
f 

th
e 

Fo
re

st
-S

te
pp

e 
Th

. d
im

or
ph

us
 

is
 c

om
m

on
. I

n
 th

e 
C

ri
m

ea
, T

h.
 ta

ur
ic

us
 a

n
d 

Th
. c

al
lie

ri
 o

cc
u

r;
 

Th
. a

lp
es

tr
is

 a
n

d 
Th

. a
lte

rn
an

s 
ar

e 
fo

u
n

d 
in

 th
e 

C
ar

pa
th

ia
n

s.
 

A
ll 

th
es

e 
th

ym
e 

sp
ec

ie
s 

ar
e 

va
lu

ab
le

 t
o 

U
kr

ai
n

e 
in

 t
er

m
s 

of
 

th
e 

av
ai

la
bl

e 
ra

w
 m

at
er

ia
l, 

al
th

ou
gh

 t
h

e 
on

ly
 p

la
n

ts
 t

h
at

 
ar

e 
of
fi c

ia
lly

 
re

co
gn

iz
ed

 
in

 
tr

ad
it

io
n

al
 

m
ed

ic
in

e 
ar

e 
th

e 
cr

ee
pi

n
g 

th
ym

e 
(T

h.
 s

er
py

llu
m

) 
an

d 
cu

lt
iv

at
ed

 T
h.

 v
ul

ga
ri

s 
[7

]. 
M

os
t s

pe
ci

es
 o

f t
h

ym
e 

ar
e 

n
ot

 c
le

ar
ly

 d
is

ti
n

gu
is

h
ed

 w
h

ile
 

h
ar

ve
st

in
g,

 t
h

er
ef

or
e,

 t
h

e 
m

os
t 

re
pr

es
en

te
d 

ty
pe

 o
f 

th
ym

es
 

in
 a

 p
ar

ti
cu

la
r 

re
gi

on
 c

on
st

it
u

te
s 

th
e 

ra
w

 m
at

er
ia

l o
f i

t.
 

In
 Z

ap
or

iz
h

ia
 a

n
d 

K
h

er
so

n
 r

eg
io

n
s 

on
 th

e 
ri

ve
r 

sa
n

ds
, T

h.
 

bo
ry

st
he

ni
cu

s,
 w

h
ic

h
 is

 a
ls

o 
lis

te
d 

on
 t

h
e 

R
ed

 L
is

t 
of

 I
U

C
N

, 
ca

n
 b

e 
of

te
n

 f
ou

n
d,

 s
om

et
im

es
 f

or
m

in
g 

br
u

sh
w

oo
d 

[3
7]

. 
G

en
er

al
ly

, 
th

e 
is

su
e 

of
 i

n
di

vi
du

al
it

y 
of

 m
an

y 
th

ym
e 

sp
ec

ie
s 

re
m

ai
n

s 
co

n
tr

ov
er

si
al

 a
n

d 
is

 s
ti

ll 
u

n
re

so
lv

ed
: t

h
e 

la
st

 e
di

ti
on

 
of

 t
h

e 
«A

 K
ey

 D
et

er
m

in
an

t 
of

 t
h

e 
H

ig
h

er
 P

la
n

ts
 o

f 
U

kr
ai

n
e»

 
in

cl
u

de
s 

on
ly

 1
5 

sp
ec

ie
s,

 a
n

d 
th

e 
n

om
en

cl
at

u
re

 e
di

ti
on

 o
f S

. 
M

os
ya

ki
n

 a
n

d 
M

. F
ed

or
on

ch
u

k 
[3

9]
 li

st
s 

36
 s

pe
ci

es
. 

Th
e 

m
ai

n
 

gr
ou

p 
of

 
bi

ol
og

ic
al

ly
 

ac
ti

ve
 

co
m

po
u

n
ds

 
of

 
th

ym
es

 i
s 

es
se

n
ti

al
 o

il,
 c

on
si

st
in

g 
of

 p
h

en
ol

ic
 c

om
po

u
n

ds
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th
ym

ol
, 

ca
rv

ac
ro

l; 
ar

om
at

ic
 h

yd
ro

ca
rb

on
 p

-c
ym

en
e;

 a
ci

ds
; 

fl a
vo

n
oi

ds
, 

ta
n

n
in

s;
 b

it
te

rs
 e

tc
. 

Th
e 

ra
ti

o 
of

 d
iff

er
en

t 
ac

ti
ve

 
co

m
po

u
n

ds
 

de
te

rm
in

es
 

th
e 

od
ou

r 
of

 
es

se
n

ti
al

 
oi

ls
. 

Fo
r 

ex
am

pl
e,

 th
e 

th
ym

ol
 o

do
u

r i
s 

ca
u

se
d 

by
 th

e 
co

n
te

n
t o

f t
h

ym
ol

, 
th

e 
ci

tr
u

s 
on

e 
– 

by
 t

h
e 

lim
on

en
e 

an
d 

ci
tr

al
; 

th
e 

ci
n

eo
le

ic
 

on
e 

by
 c

in
eo

le
 (e

u
ca

ly
pt

ol
). 

Th
e 

ch
em

ic
al

 c
om

po
si

ti
on

 o
f t

h
e 

m
ai

n
 a

ct
iv

e 
su

bs
ta

n
ce

s 
of

 t
h

e 
th

ym
e 

ra
w

 m
at

er
ia

ls
 fr

om
 it

s 
va

ri
ou

s 
sp

ec
ie

s 
is

 s
im

ila
r 

to
 o

n
e 

an
ot

h
er

; t
h

u
s,

 th
e 

st
u

di
es

 o
f 

cl
os

el
y 

re
la

te
d 

sp
ec

ie
s 

of
 t

h
e 

ge
n

er
a 

ar
e 

of
 g

re
at

 im
po

rt
an

ce
 

fo
r 

ex
pa

n
di

n
g 

th
e 

n
at

u
ra

l r
es

ou
rc

e 
ba

se
. 

Th
e 

cl
os

el
y 

re
la

te
d 

sp
ec

ie
s 

of
 m

ed
ic

in
al

 p
la

n
ts

 t
ot

al
ly

 
co

n
st

it
u

te
 a

bo
u

t 
20

 %
 o

f t
h

e 
va

sc
u

la
r 
fl o

ra
 o

f t
h

e 
m

ed
ic

in
al

 
pl

an
ts

 o
f 

U
kr

ai
n

e 
[1

5]
, 

re
ve

al
in

g 
th

e 
gr

ea
t 

po
te

n
ti

al
 o

f 
th

e 
ph

ar
m

ac
og

n
os

ti
c 

st
u

dy
. 

Th
e 

lis
t 

of
 p

la
n

ts
 a

pp
ro

ve
d 

fo
r 

th
e 

m
ed

ic
in

al
 a

pp
lic

at
io

n
 c

ou
ld

 b
e 

ex
te

n
de

d 
vi

a 
th

e 
u

se
 o

f c
lo

se
ly

 
re

la
te

d 
sp

ec
ie

s 
th

at
 h

av
e 

co
n

si
de

ra
bl

e 
n

at
u

ra
l 

re
so

u
rc

es
 o

f 
th

e 
ra

w
 m

at
er

ia
ls

.

 

CH
AP

TE
R 

3

DI
VE

RS
IT

Y 
O

F 
H

ER
BS

, F
UN

GI
 A

N
D 

LI
CH

EN
S 

AN
D 

TH
EI

R 
US

E

3.
1.

 T
he

 d
iv

er
si

ty
 o

f m
ed

ic
in

al
 p

la
nt

s
in

 th
e 

w
or

ld

E
ve

ry
 cu

ltu
re

 fr
om

 a
nc

ie
nt

 ti
m

es
 to

 th
e p

re
se

nt
 d

ay
 u

se
d 

pl
an

ts
 

as
 s

ou
rc

es
 o

f 
m

ed
ic

in
e.

 N
ow

ad
ay

s,
 m

os
t 

pl
an

t 
sp

ec
ie

s 
ar

e 
no

t 
st

ud
ie

d 
as

 t
he

 m
ed

ic
in

al
 o

ne
s,

 s
o 

th
e 

st
ud

y 
of

 t
he

ir
 b

io
lo

gi
ca

lly
 

ac
tiv

e 
co

m
po

un
ds

 o
pe

ns
 g

re
at

 o
pp

or
tu

ni
tie

s 
fo

r 
ex

pa
ns

io
n 

of
 

th
e 

re
so

ur
ce

 b
as

e 
fo

r 
th

e 
ph

yt
op

ha
rm

ac
eu

tic
al

 p
ro

du
ct

io
n.

 
Ac

co
rd

in
g 

to
 t

he
 W

or
ld

 H
ea

lth
 O

rg
an

iz
at

io
n 

(W
H

O
), 

at
 le

as
t 

80
 

%
 o

f 
pe

op
le

 i
n 

th
e 

w
or

ld
 u

se
 h

er
bs

 o
r 

th
ei

r 
bi

ol
og

ic
al

ly
 a

ct
iv

e 
co

m
po

un
ds

 f
or

 t
he

ra
pe

ut
ic

 p
ur

po
se

s 
no

w
ad

ay
s.

 A
cc

or
di

ng
 t

o 
th

e 
W

H
O

 c
la

ss
ifi 

ca
tio

n 
sy

st
em

, t
he

 m
ed

ic
in

al
 p

la
nt

s 
(h

er
ei

na
fte

r 
re

fe
rr

ed
 a

s 
M

P)
 a

re
 d

iv
id

ed
 in

to
 th

re
e 

gr
ou

ps
: 

1)
 M

P 
u

se
d 

fo
r 

di
re

ct
 t

re
at

m
en

t;
 

2)
 M

P 
u

se
d 

fo
r 

th
e 

pr
od

u
ct

io
n

 o
f 

th
e 

h
er

ba
l 

m
ed

ic
in

es
 

(in
cl

u
di

n
g 

th
e 

on
es

 p
ro

du
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S
al

vi
a,

 
M

el
on

, 
Ti

lia
 

ar
e 

de
ri

ve
d 

fr
om

 
m

an
y 

pa
rt

s 
of

 p
la

n
ts

 w
it

h
 m

ed
ic

in
al

 v
al

u
es

 a
n

d 
ar

e 
n

ow
 

ve
ry

 p
op

u
la

r 
in

 t
h

e 
co

u
n

tr
y.

 L
ar

ge
 n

u
m

be
r 

sp
ec

ie
s 

of
 g

en
er

a 
Th

ym
us

, O
le

a,
 A

lli
um

, P
ip

er
, R

os
m

ar
in

us
, C

or
ia

nd
er

, L
au

ru
s,

 
C

hr
ys

an
th

em
um

, 
H

ib
is

cu
s,

 
as

 
w

el
l 

as
 

ve
ry

 
po

pu
la

r 
ar

e 
H

yp
er

ic
um

 p
er

fo
ra

tu
m

, 
A

ne
tu

m
 v

ul
ga

re
, 

A
ni

su
m

 s
at

iv
um

, 
Fo

en
ic

ul
um

 
vu

lg
ar

e,
 

 
C

ró
cu

s 
sá

tiv
us

, 
C

yn
ar

a 
sc

ol
ym

us
, 

O
ci

m
um

 b
as

ili
cu

m
, 

at
 t

h
e 

sh
op

s 
of

 h
er

b 
de

al
er

s 
an

d 
so

m
e 

lo
ca

l 
m

ar
ke

ts
. 

M
an

y 
m

ed
ic

in
al

 p
la

n
ts

 u
se

d 
as

 s
pi

ce
, 

fo
r 

fl a
vo

r a
n

d 
ta

st
e 

bu
t c

on
ta

in
 m

an
y 

m
ed

ic
in

al
 c

om
po

u
n

ds
. T

h
e 

m
os

t 
fr

eq
u

en
tl

y 
th

es
e 

pl
an

ts
 u

se
d 

fo
r 

su
ch

 t
re

at
m

en
ts

 a
s;

 
an

th
el

m
in

ti
c,

 a
n

ti
-a

n
em

ic
, 

an
ti

-d
ia

be
ti

c,
 a

n
ti

-d
ep

re
ss

an
t,

 
an

ti
-d

ia
rr

h
ea

l, 
an

ti
em

et
ic

, 
an

ti
-t

u
ss

iv
e,

 
ca

rd
io

to
n

ic
, 

ca
rm

in
at

iv
e,

 
di

ap
h

or
et

ic
, 

di
u

re
ti

c,
 

ex
pe

ct
or

an
t,

 
h

al
it

os
is

, 
h

or
de

ol
u

m
, 

h
ea

da
ch

e,
 

in
di

ge
st

io
n

, 
or

ex
ig

en
ic

, 
pu

rg
at

iv
e,

 
se

da
ti

ve
, t

oo
th

ac
h

e 
an

d 
to

n
ic

 [4
1]

.

M
or

e 
th

an
 8

0 
%

 o
f p

eo
pl

e 
of

 A
ra

b 
co

u
n

tr
ie

s 
de

pe
n

d 
di

re
ct

ly
 

on
 p

la
n

ts
 fo

r 
th

ei
r 

m
ed

ic
in

es
. T

h
e 

m
aj

or
it

y 
of

 th
e 

po
pu

la
ti

on
 

in
 A

ra
b 

co
u

n
tr

ie
s 

st
ill

 r
el

ie
s 

on
 h

er
ba

l 
m

ed
ic

in
es

 t
o 

m
ee

t 
th

ei
r 

h
ea

lt
h

 n
ee

ds
. M

os
t o

f t
h

es
e 

h
er

ba
l r

em
ed

ie
s 

h
av

e 
st

oo
d 

th
e 

te
st

 o
f 

ti
m

e,
 p

ar
ti

cu
la

rl
y 

fo
r 

th
e 

tr
ea

tm
en

t 
of

 a
lle

rg
ic

, 
m

et
ab

ol
ic

 a
n

d 
ca

rd
io

va
sc

u
la

r 
di

se
as

es
 [4

1]
. A

ra
b 

ph
ys

ic
ia

n
s 

in
tr

od
u

ce
d 

m
an

y 
n

ew
 a

sp
ec

ts
 a

n
d 

u
pg

ra
de

d 
th

e 
kn

ow
le

dg
e 

ab
ou

t 
h

er
bs

 a
n

d 
th

ei
r 

po
te

n
ti

al
 m

ed
ic

al
 e

ffi 
ca

cy
 a

n
d 

sa
fe

ty
. 

Th
is

 r
es

u
lt

ed
 i

n
 a

 h
u

ge
 d

ev
el

op
m

en
t 

in
 p

h
ar

m
ac

eu
ti

ca
l 

sc
ie

n
ce

; c
au

si
n

g 
ph

ar
m

ac
ol

og
is

ts
 a

n
d 

et
h

n
op

h
ar

m
ac

ol
og

is
ts

 
to

 s
ta

rt
 s

ea
rc

h
in

g 
fo

r 
di

ffe
re

n
t 

in
gr

ed
ie

n
ts

 a
n

d 
ex

tr
ac

ts
 t

o 
be

 u
se

d 
as

 r
em

ed
ie

s,
 a

n
d 

th
ey

 e
ve

n
 s

ta
rt

ed
 t

o 
st

u
dy

 t
h

e 
ch

em
ic

al
 p

ro
pe

rt
ie

s 
of

 t
h

e 
m

at
er

ia
ls

 u
se

d 
in

 t
h

e 
tr

ea
tm

en
t 

of
 v

ar
io

u
s 

di
se

as
es

 a
n

d 
ai

lm
en

ts
.  

D
es

pi
te

 a
ll 

th
e 

m
ar

ve
llo

u
s 

ad
va

n
ce

m
en

ts
 

in
 

m
od

er
n

 
m

ed
ic

in
e,

 
tr

ad
it

io
n

al
 

h
er

ba
l 

m
ed

ic
in

e 
h

as
 a

lw
ay

s 
be

en
 a

n
d 

is
 s

ti
ll 

pr
ac

ti
ce

d 
fo

r 
th

e 
tr

ea
tm

en
t 

of
 v

ar
io

u
s 

ill
n

es
se

s 
in

 m
an

y 
A

ra
b 

co
u

n
tr

ie
s.
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R
es

ea
rc

h
 i

n
to

 t
h

e 
m

ed
ic

in
al

 h
er

bs
 s

ti
ll 

in
 u

se
 h

as
 a

ls
o 

be
en

 c
on

du
ct

ed
 i

n
 o

th
er

 A
ra

b 
co

u
n

tr
ie

s 
lik

e 
Ir

an
, 

S
yr

ia
, 

E
gy

pt
, 

M
or

oc
co

 a
n

d 
ot

h
er

 c
ou

n
tr

ie
s.

 A
cc

or
di

n
g 

to
 r

ec
en

t 
st

u
di

es
, 

th
e 

M
id

dl
e 

E
as

te
rn

 r
eg

io
n

 i
s 

h
om

e 
to

 m
or

e 
th

an
 

26
00

 p
la

n
t 

sp
ec

ie
s 

of
 w

h
ic

h
 m

or
e 

th
an

 7
00

 a
re

 n
ot

ed
 f

or
 

th
ei

r 
u

se
 a

s 
m

ed
ic

in
al

 h
er

bs
. 

A
t 

th
is

 t
im

e,
 l

es
s 

th
an

 2
00

–
25

0 
pl

an
t 

sp
ec

ie
s 

ar
e 

st
ill

 i
n

 u
se

 i
n

 A
ra

b 
m

ed
ic

in
e 

fo
r 

th
e 

tr
ea

tm
en

t 
of

 d
iff

er
en

t 
ai

lm
en

ts
 

H
er

ba
l 

m
ed

ic
in

es
 o

f 
Ir

an
 a

re
 t

ra
di

ti
on

al
ly

 d
iff

er
en

t 
fr

om
 

th
os

e 
in

 t
h

e 
w

es
t.

 I
ra

n
ia

n
 H

er
ba

l 
M

ed
ic

in
e 

h
as

 t
h

e 
G

re
ek

 
an

d 
Ir

an
ia

n
 r

oo
ts

, a
s 

w
el

l a
s 

u
se

 t
h

e 
be

st
 p

ra
ct

ic
es

 o
f o

th
er

 
A

ra
bi

an
 c

ou
n

tr
ie

s.
Fr

om
 t

h
e 

81
00

 s
pe

ci
es

 o
f 

w
ild

 a
n

d 
cu

lt
iv

at
ed

 p
la

n
ts

 
in

 I
ra

n
, 

ap
pr

ox
im

at
el

y 
23

00
 s

pe
ci

es
 h

av
e 

ar
om

at
ic

 a
n

d 
m

ed
ic

in
al

 p
ro

pe
rt

ie
s 

an
d 

ab
ou

t 
45

0 
sp

ec
ie

s 
ar

e 
so

ld
 b

y 
h

er
ba

l a
po

th
ec

ar
ie

s 
w

it
h

ou
t 

an
y 

co
n

tr
ol

s 
as

 t
o 

th
ei

r 
pu

ri
ty

. 
It

 h
as

 b
ee

n
 a

ffi 
rm

ed
 t

h
at

 t
h

e 
co

n
su

m
er

s 
of

 t
h

es
e 

h
er

ba
l 

m
ed

ic
at

io
n

s 
h

av
e 

n
o 

kn
ow

le
dg

e 
of

 t
h

ei
r 

to
xi

ci
ty

, s
id

e 
ef

fe
ct

s 
or

 t
h

ei
r 

in
te

ra
ct

io
n

s 
w

it
h

 o
th

er
 h

er
ba

l 
or

 p
h

ar
m

ac
eu

ti
ca

l 
m

ed
ic

at
io

n
s 

n
or

 a
re

 t
h

ey
 i

n
st

ru
ct

ed
 a

s 
to

 t
h

ei
r 

do
sa

ge
 a

n
d 

sp
ec

ifi 
ci

ty
 o

f t
h

ei
r 

ac
ti

on
s.

 D
ev

el
op

m
en

t 
of

 h
er

ba
l m

ed
ic

in
es

 
an

d 
h

er
b 

sh
op

s 
in

 r
ec

en
t 

ye
ar

s 
an

d 
th

e 
la

ck
 o

f 
pr

op
er

 
m

on
it

or
in

g,
 a

s 
w

el
l a

s 
th

e 
m

is
u

se
 o

f s
om

e 
pr

ofi
 t

ee
rs

 th
ro

u
gh

 
th

e 
ex

te
n

si
ve

 a
n

d 
ex

ag
ge

ra
te

d 
pr

op
ag

an
da

 o
f m

ed
ic

in
al

 p
la

n
t 

co
m

po
u

n
ds

 s
u

ch
 a

s 
w

ei
gh

t 
lo

ss
 a

n
d 

ob
es

it
y,

 e
tc

. 
w

h
ic

h
 i

s 
of

te
n

 n
on

-s
ci

en
ti
fi c

 a
n

d 
co

m
m

er
ci

al
 in

 n
at

u
re

, m
ak

e 
it

 m
or

e 
n

ec
es

sa
ry

 t
o 

m
on

it
or

 t
h

es
e 

ki
n

ds
 o

f a
ct

iv
it

ie
s 

[5
3]

. 

Th
e 

m
os

t 
co

m
m

on
 

h
er

ba
l 

m
ed

ic
in

es
 

so
ld

 
in

 
Ir

an
, 

ac
co

rd
in

g 
to

 a
 s

u
rv

ey
 c

ar
ri

ed
 o

u
t 

by
 T

eh
ra

n
 U

n
iv

er
si

ty
 

of
 

M
ed

ic
al

 
S

ci
en

ce
s 

ar
e 

as
 

fo
llo

w
s:

 
B

or
ag

o 
of
fi c

in
al

is
 

(g
ol

ga
ve

za
ba

n
), 

V
al

er
ia

na
 

of
fi c

in
al

is
 

(s
on

bo
le

ti
p)

, 
E

ru
ca

 
ve

si
ca

ri
a 

(k
h

ak
es

h
ir

), 
so

m
e 

sp
ec

ie
s 

of
 V

io
la

 (
ba

n
af

sh
eh

), 
C

hi
co

ri
um

 
(k

as
n

i),
 

Th
ym

us
 

(a
vi

sh
an

), 
A

lth
ae

a 
(k

h
at

m
i),

 
D

ig
ita

lis
 

(g
ol

e 
an

go
sh

to
on

eh
), 

G
ly

cy
rr

hi
za

 
(s

h
ir

in
 

bi
an

), 

D
at

ur
a 

(t
aa

to
or

eh
), 

C
or

di
a 

(s
ep

es
ta

n
) 

as
 w

el
l 

as
 a

 h
os

t 
of

 
ot

h
er

 p
la

n
ts

 [4
8]

. 

M
or

oc
co

 h
as

 a
 g

re
at

 g
eo

gr
ap

hi
ca

l 
di

ve
rs

ity
 (

pl
ai

ns
, 

lo
w

, 
m

ed
iu

m
 a

nd
 h

ig
h 

m
ou

nt
ai

ns
, v

al
le

ys
, c

lif
fs

 e
tc

.) 
ac

co
m

pa
ni

ed
 

by
 

cl
im

at
e 

va
ri

ab
ili

ty
 

th
at

 
le

d 
to

 
th

e 
in

st
al

la
tio

n 
an

d 
de

ve
lo

pm
en

t 
of

 r
ic

h 
an

d 
va

ri
ed

 fl
 o

ra
 w

hi
ch

 a
ro

m
at

ic
 a

nd
 

m
ed

ic
in

al
 p

la
nt

s 
re

pr
es

en
ts

 m
or

e 
th

an
 1

5 
%

. 
A

m
on

g 
52

11
 

sp
ec

ie
s 

an
d 

su
bs

pe
ci

es
 

of
 

va
sc

u
la

r 
pl

an
ts

 
in

ve
nt

or
ie

d 
in

 
M

or
oc

co
, 

80
0 

va
sc

u
la

r 
pl

an
ts

 h
av

e 
m

ed
ic

in
al

 a
nd

 a
ro

m
at

ic
 

va
lu

e.
 T

he
 m

ai
n 

ar
om

at
ic

 a
nd

 m
ed

ic
in

al
 p

la
nt

s 
ar

e:
 s

pe
ci

es
 

of
 

ge
ne

ra
 

Pi
st

ac
ia

, 
A

rt
em

is
ia

, 
C

ap
pa

ris
, 

C
is

tu
s,

 J
un

ip
er

us
, 

Ep
he

dr
a,

 E
ric

a,
 Q

ue
rc

us
, L

av
an

du
la

, M
en

th
a,

 O
rig

an
um

, S
al

vi
a,

 
Th

ym
us

 a
nd

 o
th

er
 [5

0]
. C

u
rr

en
tly

, M
or

oc
co

 is
 r

an
ke

d 
th

e 
12

th
 

ex
po

rt
er

 o
f a

ro
m

at
ic

 a
nd

 m
ed

ic
in

al
 p

la
nt

s 
in

 th
e 

w
or

ld
 a

nd
 h

as
 

gr
ea

t 
po

te
nt

ia
l i

n 
th

e 
fi e

ld
 o

f m
ed

ic
in

al
 a

nd
 a

ro
m

at
ic

 p
la

nt
s.

Th
e 

re
ce

n
t 

tr
en

d 
of

 l
ar

ge
-s

ca
le

 c
om

m
er

ci
al

 e
xt

ra
ct

io
n

 
of

 M
Ps

, 
to

 m
ee

t 
th

e 
gr

ow
in

g 
de

m
an

d 
of

 h
er

ba
l 

in
du

st
ri

es
, 

h
as

 i
n

cr
ea

se
d 

th
e 

pr
ob

ab
ili

ty
 o

f 
ov

er
-e

xp
lo

it
at

io
n

 o
f 

m
an

y 
va

lu
ab

le
 s

pe
ci

es
. T

h
e 

pa
ce

, d
ep

th
, a

n
d 

m
ag

n
it

u
de

 o
f h

u
m

an
 

pr
es

su
re

s 
in

 t
h

e 
di

ffe
re

n
t 

re
gi

on
s 

of
 t

h
e 

w
or

ld
 a

re
 k

n
ow

n
 t

o 
h

av
e 

ex
er

te
d 

ec
ol

og
ic

al
 s

tr
es

se
s 

n
ot

 o
n

ly
 o

n
 t

h
e 

in
di

vi
du

al
s 

an
d 

th
e 

po
pu

la
ti

on
s 

of
 M

Ps
 b

u
t 

al
so

 o
n

 t
h

e 
lif

e 
su

pp
or

t 
ec

os
ys

te
m

s.
 T

h
is

 h
as

 l
ea

d 
to

 t
h

e 
de

gr
ad

at
io

n
 o

f 
di

ve
rs

it
y,

 
qu

al
it

y 
an

d 
av

ai
la

bi
lit

y 
of

 m
an

y 
va

lu
ab

le
 s

pe
ci

es
 o

n
 t

h
e 

on
e 

h
an

d 
an

d 
th

ei
r 

h
ab

it
at

s 
an

d 
ec

os
ys

te
m

s 
on

 t
h

e 
ot

h
er

. 
K

n
ow

le
dg

e 
of

 t
h

e 
su

st
ai

n
ab

ili
ty

 o
f 

th
e 

u
se

 o
f 

su
ch

 p
la

n
t 

re
so

u
rc

es
 is

 t
h

u
s 

u
rg

en
tl

y 
n

ee
de

d.

S
u

st
ai

n
ab

ili
ty

 o
f m

ed
ic

in
al

 p
la

n
t 

h
ar

ve
st

in
g 

is
 c

h
al

le
n

ge
d 

by
 

m
an

y 
fa

ct
or

s 
fr

om
 

bo
th

 
th

e 
so

ci
al

 
an

d 
ec

ol
og

ic
al

 
pe

rs
pe

ct
iv

es
. 

It
 i

s 
n

ow
 r

ec
og

n
iz

ed
 t

h
at

 m
an

y 
in

te
rl

in
ke

d 
di

m
en

si
on

s 
– 

bi
ol

og
ic

al
, e

co
lo

gi
ca

l, 
so

ci
o-

cu
lt

u
ra

l, 
ec

on
om

ic
 

an
d 

po
lit

ic
al

 –
 m

u
st

 a
ll 

be
 c

on
si

de
re

d 
in

 o
rd

er
 t

o 
ac

h
ie

ve
 

su
st

ai
n

ab
le

 u
se

 o
f 

M
P.

 T
h

u
s 

an
 s

u
st

ai
n

ab
ili

ty
 o

f 
h

ar
ve

st
 i

s 
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45

th
e 

am
ou

n
t 

of
 p

la
n

ts
 r

es
ou

rc
es

 (
su

ch
 a

s 
M

P)
 t

h
at

 c
an

 b
e 

h
ar

ve
st

ed
 in

de
fi n

it
el

y 
fr

om
 a

 li
m

it
ed

 a
re

a 
of

 n
at

u
ra

l h
ab

it
at

 
w

it
h

ou
t 

im
po

si
n

g 
de

le
te

ri
ou

s 
ef

fe
ct

 o
n

 t
h

e 
st

ru
ct

u
re

 a
n

d 
dy

n
am

ic
s 

of
 p

op
u

la
ti

on
s 

of
 h

ar
ve

st
ed

 s
pe

ci
es

, a
n

d 
in

su
ri

n
g 

th
at

 t
h

e 
po

pu
la

ti
on

 s
iz

e 
an

d 
th

e 
av

ai
la

bi
lit

y 
of

 t
h

e 
ex

tr
ac

te
d 

pr
od

u
ct

 d
o 

n
ot

 d
ec

lin
e 

as
 a

 r
es

u
lt

 o
f 

h
ar

ve
st

in
g.

 T
h

u
s,

 
su

st
ai

n
ab

le
 m

an
ag

em
en

t 
sy

st
em

s 
of

 M
P 

sp
ec

ie
s 

sh
ou

ld
 

gu
ar

an
te

e 
th

e 
lo

n
g-

te
rm

 p
er

si
st

en
ce

 o
f 

th
ei

r 
po

pu
la

ti
on

s,
 

m
ai

n
ta

in
in

g 
po

si
ti

ve
 r

at
e 

of
 t

h
ei

r 
po

pu
la

ti
on

 g
ro

w
th

.

3.
3.

 T
he

 d
iv

er
si

ty
 a

nd
 a

pp
lic

at
io

n
of

 m
ed

ic
in

al
 fu

ng
i a

nd
 li

ch
en

s

Pe
op

le
 a

lw
ay

s 
tr

y 
to

 fi 
n

d 
a 

u
n

iv
er

sa
l r

em
ed

y 
th

at
 h

el
ps

 t
o 

co
pe

 w
it

h
 m

an
y 

di
se

as
es

; 
th

er
ef

or
e,

 o
n

e 
of

 t
h

es
e 

to
ol

s 
ca

n
 

be
 a

 d
ru

g 
de

ri
ve

d 
fr

om
 f

u
n

gi
. 

In
 t

h
e 

la
st

 d
ec

ad
e,

 a
lm

os
t 

al
l 

ed
ib

le
 a

n
d 

po
is

on
ou

s 
m

u
sh

ro
om

s 
w

er
e 

su
bj

ec
te

d 
to

 s
ci

en
ti
fi c

 
ex

pe
ri

m
en

ts
 s

ea
rc

h
in

g 
fo

r 
th

e 
n

ew
 b

ac
te

ri
ci

da
l m

ed
ic

at
io

n
s.

 
Th

e 
es

ti
m

at
ed

 n
u

m
be

r 
of

 f
u

n
gi

 o
n

 E
ar

th
 i

s 
eq

u
al

 t
o 

14
0 

th
ou

sa
n

d,
 b

u
t 

on
ly

 1
0 

%
 o

f 
w

h
ic

h
 (

ab
ou

t 
14

 0
00

 i
de

n
ti
fi e

d 
sp

ec
ie

s)
 a

re
 s

tu
di

ed
. T

h
e 

fu
n

gi
 re

pr
es

en
t a

n
 u

n
lim

it
ed

 s
ou

rc
e 

of
 p

ol
ys

ac
ch

ar
id

es
 w

h
ic

h
 e

xh
ib

it
 a

n
ti

bi
ot

ic
, 

an
ti

ca
n

ce
r 

an
d 

im
m

u
n

os
ti

m
u

la
n

t 
pr

op
er

ti
es

. 
Th

e 
h

ig
h

er
 

ba
si

di
om

yc
et

es
 

ar
e 

be
lie

ve
d 

to
 b

e 
an

 e
xt

re
m

el
y 

va
lu

ab
le

 s
ou

rc
e 

fo
r 

dr
u

gs
. 

M
an

y 
of

 t
h

em
 (

Ly
co

pe
rd

on
 s

pp
., 

A
ga

ri
cu

s 
sp

p.
, 

Pi
pt

op
or

us
 

be
tu

lin
us

, 
A

gr
oc

yb
e 

du
ra

, 
Le

pi
st

a 
nu

da
, 

In
on

ot
us

 o
bl

iq
uu

s,
 

Le
nt

in
us

 
ed

od
es

, 
G

an
od

er
m

a 
sp

p.
 

an
d 

ot
h

er
s)

 
co

n
ta

in
 

bi
ol

og
ic

al
ly

 a
ct

iv
e 

su
bs

ta
n

ce
s 

of
 a

n
ti

bi
ot

ic
 e

ffe
ct

s.
 T

h
es

e 
fu

n
gi

 a
re

 u
se

d 
tr

ad
it

io
n

al
ly

 i
n

 t
h

e 
fo

lk
 m

ed
ic

in
e 

to
 t

re
at

 
in
fl a

m
m

at
io

n
s 

of
 t

h
e 

m
u

co
u

s 
m

em
br

an
es

, 
to

 s
to

p 
bl

ee
di

n
g 

w
ou

n
ds

 a
n

d 
to

 c
u

re
 s

om
e 

ki
dn

ey
 d

is
ea

se
s.

 T
h

e 
pu

ffb
al

l 
fu

n
gi

 e
ve

n
 s

er
ve

 a
s 

th
e 

ba
si

s 
fo

r 
su

ch
 a

n
ti

tu
m

or
 d

ru
gs

 a
s 

ca
lv

ac
in

e,
 w

h
ic

h
 i

n
h

ib
it

s 
th

e 
de

ve
lo

pm
en

t 
of

 m
an

y 
ty

pe
s 

of
 

ca
n

ce
r 

an
d 

h
as

 a
n

 a
n

ti
bi

ot
ic

 e
ffe

ct
. 

Th
er

e 
ar

e 
se

ve
ra

l m
aj

or
 a

ch
ie

ve
m

en
ts

 in
 t

h
e 

ar
ea

 o
f u

se
s 

of
 fu

n
gi

, s
u

ch
 a

s 
pe

n
ic

ill
iu

m
, y

ea
st

s 
an

d 
ba

si
di

om
yc

et
es

, i
n

 
m

ed
ic

in
e 

ov
er

 t
h

e 
pa

st
 5

0 
ye

ar
s.

 P
en

ic
ill

in
 is

 w
id

el
y 

u
se

d 
fo

r 
tr

ea
tm

en
t 

of
 t

h
e 

in
fe

ct
io

u
s 

di
se

as
es

. C
yc

lo
sp

or
in

e 
is

 a
pp

lie
d 

fo
r 

su
cc

es
sf

u
l 

or
ga

n
 t

ra
n

sp
la

n
ta

ti
on

, 
si

n
ce

 i
t 

re
du

ce
s 

th
e 

ri
sk

 o
f t

is
su

e 
re

je
ct

io
n

. M
os

t o
f t

h
e 

co
m

po
u

n
ds

 fo
u

n
d 

in
 fu

n
gi

 
ar

e 
cl

as
si
fi e

d 
as

 p
ot

en
ti

al
 i

m
m

u
n

e 
pr

ot
ec

ti
n

g 
ag

en
ts

. 
Th

ey
 

h
el

p 
th

e 
bo

dy
 t

o 
re

gu
la

te
 t

h
e 

de
ve

lo
pm

en
t 

of
 t

h
e 

ly
m

ph
oi

d 
st

em
 c

el
ls

 a
n

d 
en

su
re

 t
h

e 
de

ve
lo

pm
en

t 
of

 o
th

er
 i

m
po

rt
an

t 
pr

ot
ec

ti
ve

 r
es

po
n

se
s.

 

Th
e 

h
is

to
ry

 
of

 
m

ed
ic

in
al

 
fu

n
gi

 
ap

pl
ic

at
io

n
 

is
 

de
ep

ly
 

ro
ot

ed
 i

n
 t

h
e 

h
is

to
ry

 i
n

 t
h

e 
fo

llo
w

in
g 

S
ou

th
-E

as
t 

A
si

an
 

co
u

n
ti

es
: J

ap
an

, C
h

in
a,

 T
ai

w
an

 a
n

d 
K

or
ea

. T
h

e 
fr

u
it

 b
od

ie
s 

of
 t

h
e 

lin
gz

h
i 

m
u

sh
ro

om
 (

G
an

od
er

m
a 

lu
ci

du
m

) 
an

d 
ot

h
er

 
G

an
od

er
m

a 
sp

p.
 a

re
 w

el
l-

kn
ow

n
 in

 th
e 

tr
ad

it
io

n
al

 m
ed

ic
in

es
 

of
 C

h
in

a,
 K

or
ea

 a
n

d 
Ja

pa
n

. T
h

e 
C

h
in

es
e 

n
am

e 
of

 t
h

es
e 

tr
ee

 
fu

n
gi

 a
re

 l
in

gz
h

i, 
an

d 
th

e 
Ja

pa
n

es
e 

– 
re

is
h

i. 
S

om
e 

sp
ec

ie
s 

of
 G

an
od

er
m

a 
h

av
e 

al
re

ad
y 

be
en

 u
se

d 
in

 t
h

e 
tr

ad
it

io
n

al
 

or
ie

n
ta

l 
m

ed
ic

in
e 

fo
r 

th
ou

sa
n

ds
 o

f 
ye

ar
s 

[5
4]

. 
U

n
de

r 
th

e 
n

am
e 

re
is

h
i i

t 
is

 a
ls

o 
w

id
el

y 
re

co
gn

iz
ed

 in
 E

u
ro

pe
. T

h
e 

ef
fe

ct
 

of
 m

ed
ic

in
al

 r
ei

sh
i i

s 
du

e 
to

 p
re

se
n

ce
 o

f p
ol

ys
ac

ch
ar

id
es

 a
n

d 
tr

it
er

pe
n

es
, 

po
ss

es
si

n
g 

on
co

st
at

ic
 p

ro
pe

rt
ie

s.
 I

n
 U

kr
ai

n
e 

is
 

al
so

 p
ai

d 
sp

ec
ia

l a
tt

en
ti

on
 t

o 
th

e 
st

u
dy

 o
f a

n
ti

-i
n
fl a

m
m

at
or

y 
an

d 
on

co
st

at
ic

 p
ro

pe
rt

ie
s 

of
 G

an
od

er
m

a 
lu

ci
du

m
. 

In
 J

ap
an

, 
R

u
ss

ia
, 

C
h

in
a 

an
d 

th
e 

U
n

it
ed

 S
ta

te
s 

se
ve

ra
l 

di
ffe

re
n

t 
an

ti
tu

m
or

 p
ro

du
ct

s 
w

er
e 

de
ve

lo
pe

d 
on

 t
h

e 
ba

si
s 

of
 f

ru
it

 b
od

ie
s,

 m
yc

el
iu

m
 a

n
d 

cu
lt

u
re

 m
ed

iu
m

 o
f 

va
ri

ou
s 

m
ed

ic
in

al
 

fu
n

gi
, 

in
cl

u
di

n
g 

Le
nt

in
us

 
ed

od
es

, 
G

an
od

er
m

a 
lu

ci
du

m
, 

Sc
hi

zo
ph

yl
lu

m
 

co
m

m
un

e,
 

Tr
am

et
es

 
ve

rs
ic

ol
or

, 
In

on
ot

us
 

ob
liq

uu
s,

 
Fl

am
m

ul
in

a 
ve

lu
tip

es
. 

Th
e 

gr
ou

p 
of

 
an

ti
tu

m
or

 
dr

u
gs

 
m

ad
e 

of
 

th
e 

m
ed

ic
in

al
 

fu
n

gi
 

is
 

of
te

n
 

ca
lle

d 
as

 t
h

e 
bi

ol
og

ic
al

 r
es

po
n

se
 m

od
ifi 

er
s 

th
at

 a
re

 u
se

d 
in

 c
an

ce
r 

tr
ea

tm
en

t,
 a

lo
n

g 
w

it
h

 s
u

rg
ic

al
 t

ec
h

n
iq

u
es

 a
n

d 
ch

em
ot

h
er

ap
y.

 P
ar

ti
cu

la
rl

y,
 t

h
e 

C
re

st
in

 d
ru

g 
is

 m
ad

e 
fr

om
 



46
47

C
or

io
lu

s 
ve

rs
ic

ol
or

, 
th

e 
Le

n
ti

n
an

 
fr

om
 

Le
nt

in
us

 
ed

od
es

, 
sc

hi
so

ph
ill

an
 

fr
om

 
Sc

hi
zo

ph
yl

lu
m

 
co

m
m

un
e,

 
B

ef
u

n
gi

n
u

m
 

fr
om

 In
on

ot
us

 o
bl

iq
uu

s 
[3

6]
. 

B
as

id
io

m
yc

et
es

 a
re

 u
se

d 
in

 S
ou

th
-E

as
t 

A
si

a 
in

 o
rd

er
 t

o 
pr

od
u

ce
 m

ed
ic

at
io

n
s 

th
at

 c
on

ta
in

 t
h

e 
an

ti
bi

ot
ic

 m
u

ci
di

n
e 

(O
ud

em
an

si
el

la
 m

uc
id

a)
. 

In
 C

h
in

a 
an

d 
Ja

pa
n

 t
h

e 
sp

ec
ie

s 
of

 
th

e 
H

er
ic

iu
m

 g
en

er
a 

ar
e 

h
ig

h
ly

 v
al

u
ed

 f
or

 t
h

ei
r 

m
ed

ic
in

al
 

pr
op

er
ti

es
; 

H
er

ic
iu

m
 e

ri
na

ri
us

 h
as

 a
 l

on
g 

h
is

to
ry

 o
f 

u
se

 i
n

 
th

e 
Tr

ad
it

io
n

al
 

C
h

in
es

e 
M

ed
ic

in
e.

 
It

s 
cy

to
to

xi
c 

ef
fe

ct
 

of
 

co
m

po
u

n
ds

 o
n

 c
an

ce
r 

ce
lls

 w
as

 r
ev

ea
le

d,
 a

s 
w

el
l 

as
 t

h
e 

st
im

u
la

ti
n

g 
ef

fe
ct

 o
n

 t
h

e 
sy

n
th

es
is

 o
f 

th
e 

fa
ct

or
 o

f 
n

er
ve

 
gr

ow
th

, a
n

ti
m

ic
ro

bi
al

, n
em

at
ic

id
ic

 a
n

d 
an

ti
tu

m
or

 e
ffe

ct
. T

h
e 

A
lz

h
ei

m
er

’s
 d

is
ea

se
 is

 u
su

al
ly

 t
re

at
ed

 w
it

h
 t

h
e 

pr
ep

ar
at

io
n

s 
fr

om
 t

h
is

 fu
n

gu
s 

[5
4]

. 

Th
e 

m
ed

ic
in

al
 f

u
n

gi
 h

av
e 

be
en

 w
id

el
y 

u
se

d 
as

 d
ie

ta
ry

 o
r 

n
u

tr
it

io
n

al
 s

u
pp

le
m

en
ts

 (
as

 «
n

u
tr

ac
eu

ti
ca

l»
 m

u
sh

ro
om

s)
 i

n
 

di
ffe

re
n

t 
co

u
n

tr
ie

s.
 T

h
e 

re
gu

la
r 

u
se

 o
f 

su
ch

 s
u

pp
le

m
en

ts
 

im
pr

ov
es

 t
h

e 
im

m
u

n
e 

co
n

di
ti

on
 o

f t
h

e 
or

ga
n

is
m

, i
n

cr
ea

si
n

g 
it

s 
re

si
st

an
ce

 t
o 

di
se

as
e.

 T
h

er
e 

is
 n

o 
si

n
gl

e 
ap

pr
oa

ch
 t

o 
su

ch
 u

se
 o

f 
fu

n
gi

 i
n

 m
ed

ic
in

e 
w

or
ld

w
id

e.
 M

os
t 

E
u

ro
pe

an
 

co
u

n
tr

ie
s 

ar
e 

go
ve

rn
ed

 a
cc

or
di

n
g 

to
 t

h
e 

ru
le

s 
of

 t
h

e 
W

or
ld

 
H

ea
lt

h
 

O
rg

an
iz

at
io

n
 

an
d 

u
se

 
on

ly
 

th
os

e 
fu

n
gi

 
as

 
fo

od
 

ad
di

ti
ve

s 
th

at
 d

o 
n

ot
 n

ee
d 

to
 b

e 
st

u
di

ed
 c

lin
ic

al
ly

. 
C

h
in

a 
an

d 
se

ve
ra

l 
n

ei
gh

bo
ri

n
g 

co
u

n
tr

ie
s 

cl
as

si
fi e

d 
pr

od
u

ct
s 

fr
om

 
m

ed
ic

in
al

 fu
n

gi
 a

s 
dr

u
gs

 th
at

 m
u

st
 u

n
de

rg
o 

cl
in

ic
al

 s
tu

di
es

. 

Th
e 

w
id

es
pr

ea
d 

in
co

rp
or

at
io

n
 o

f 
bi

oa
ct

iv
e 

co
m

po
u

n
ds

 
fr

om
 t

h
e 

fu
n

gi
 in

to
 t

h
e 

ph
ar

m
ac

eu
ti

ca
l p

ra
ct

ic
e 

is
 e

xt
re

m
el

y 
pr

os
pe

ct
iv

e.
 

A
ll 

th
e 

co
u

n
tr

ie
s 

n
ow

ad
ay

s 
co

n
du

ct
 

ac
ti

ve
 

re
se

ar
ch

 o
n

 t
h

es
e 

co
m

po
u

n
ds

 fo
r 

th
ei

r 
u

se
 in

 m
ed

ic
in

e.
 T

h
e 

st
u

dy
 o

f 
th

e 
ef

fe
ct

 o
f 

th
e 

n
eu

ro
tr

op
ic

 s
pe

ci
es

 o
f 

th
e 

ge
n

er
a 

A
m

an
ita

 a
n

d 
Ps

ilo
cy

be
, a

s 
w

el
l a

s 
th

e 
an

ti
ox

id
an

t 
pr

op
er

ti
es

 
of

 a
ct

iv
e 

su
bs

ta
n

ce
s 

of
 t

h
e 

st
re

ss
-p

ro
te

ct
in

g 
fu

n
gi

, 
ar

e 
of

 
pa

rt
ic

u
la

r 
in

te
re

st
 fo

r 
th

e 
sc

ie
n

ti
fi c

 c
om

m
u

n
it

y.

M
os

t 
fu

n
gi

 
ar

e 
gr

ow
n

 
in

 
ar

ti
fi c

ia
l 

co
n

di
ti

on
s 

fo
r 

th
e 

pu
rp

os
es

 o
f t

h
ei

r a
pp

lic
at

io
n

 in
 th

e 
ph

ar
m

ac
eu

ti
ca

l i
n

du
st

ry
. 

It
 e

n
ab

le
s 

th
e 

pr
oc

es
s 

of
 e

xt
ra

ct
in

g 
th

e 
ra

w
 m

at
er

ia
l 

to
 b

e 
ec

ol
og

ic
al

ly
 p

u
re

, h
av

in
g 

cl
ea

rl
y 

id
en

ti
fi e

d 
bi

ol
og

ic
al

ly
 a

ct
iv

e 
co

m
po

u
n

ds
. 

In
 m

an
y 

ca
se

s,
 i

t 
al

so
 a

llo
w

s 
fo

r 
th

e 
ge

n
et

ic
 

u
n

ifo
rm

it
y 

an
d 

pr
ed

ic
ta

bi
lit

y 
of

 t
h

e 
ch

em
ic

al
 c

om
po

si
ti

on
, 

as
 w

el
l 

as
 m

in
im

iz
es

 t
h

e 
ri

sk
 o

f 
de

vi
at

io
n

 a
m

on
g 

di
ffe

re
n

t 
ba

tc
h

es
. 

Th
e 

fu
n

gi
 a

re
 e

as
ily

 r
ep

ro
du

ce
d 

ve
ge

ta
ti

ve
ly

, 
an

d 
th

e 
m

yc
el

iu
m

 c
an

 b
e 

st
or

ed
 fo

r 
a 

lo
n

g 
ti

m
e;

 m
an

y 
fu

n
gi

 t
h

at
 

ca
n

n
ot

 p
ro

du
ce

 f
ru

it
in

g 
bo

di
es

 a
rt

ifi 
ci

al
ly

 a
re

 a
bl

e 
to

 b
e 

de
ve

lo
pe

d 
as

 m
yc

el
iu

m
. 

Th
er

e 
ar

e 
n

o 
st

an
da

rd
 p

ro
to

co
ls

 f
or

 q
u

al
it

y 
as

su
ra

n
ce

 
of

 p
h

ar
m

ac
eu

ti
ca

l 
fu

n
gi

 p
ro

du
ct

s.
 T

h
er

e 
is

 a
 n

ee
d 

of
 t

h
e 

cr
it

ic
al

 a
n

al
ys

is
 o

n
 im

pr
ov

in
g 

th
e 

qu
al

it
y 

an
d 

le
ga

l c
on

tr
ol

 o
f 

th
e 

u
se

 o
f 

fu
n

gi
 in

 p
h

ar
m

ac
y,

 a
s 

w
el

l a
s 

of
 e

st
ab

lis
h

in
g 

th
e 

re
gu

la
to

ry
 a

u
th

or
it

ie
s 

of
 t

h
e 

cu
rr

en
t 

an
d 

fu
tu

re
 s

ta
n

da
rd

s.
 

Li
ch

en
s 

ar
e 

u
n

iq
u

e 
gr

ou
ps

 t
h

e 
fu

n
gi

 o
rg

an
is

m
s.

 T
h

ei
r 

n
u

m
be

r 
ap

pr
ox

im
at

es
 t

o 
60

00
 s

pe
ci

es
. 

Fo
r 

a 
lo

n
g 

ti
m

e 
lic

h
en

s 
h

av
e 

be
en

 u
se

d 
as

 m
ed

ic
at

io
n

s 
in

 t
h

e 
tr

ad
it

io
n

al
 

sy
st

em
s 

of
 t

h
e 

In
di

an
 a

n
d 

C
h

in
es

e 
m

ed
ic

in
e,

 a
s 

w
el

l 
as

 i
n

 
m

ed
ic

in
e 

an
d 

h
om

eo
pa

th
y 

in
 m

an
y 

E
u

ro
pe

an
 c

ou
n

tr
ie

s.
 

Th
e 

u
se

 o
f 

lic
h

en
s 

fo
r 

m
ed

ic
al

 p
u

rp
os

es
 h

as
 a

 lo
n

g 
h

is
to

ry
, 

an
d 

n
ow

ad
ay

s 
th

ey
 a

re
 p

op
u

la
r 

es
pe

ci
al

ly
 in

 t
h

e 
tr

ad
it

io
n

al
 

m
ed

ic
in

e 
of

 t
h

e 
E

u
ro

pe
an

 c
ou

n
tr

ie
s,

 a
s 

w
el

l 
as

 i
n

 I
n

di
a,

 
C

h
in

a,
 

K
or

ea
, 

Ja
pa

n
 

an
d 

In
do

n
es

ia
. 

M
os

t 
of

 
th

e 
ra

w
 

m
at

er
ia

ls
 (

th
al

li)
 u

se
d 

fo
r 

th
er

ap
eu

ti
c 

pu
rp

os
es

 i
n

cl
u

de
 t

h
e 

sp
ec

ie
s 

of
 t

h
e 

fo
llo

w
in

g 
ge

n
er

a:
 C

et
ra

ri
a,

 C
la

do
ni

a,
 E

ve
rn

ia
, 

Lo
ba

ri
a,

 P
ar

m
el

ia
, 

Pe
lti

ge
ra

, 
Pe

rt
us

ar
ia

, 
Ph

ys
ic

a,
 R

oc
el

la
, 

U
sn

ea
 a

nd
 X

an
th

or
ia

. 

Th
e 

w
id

es
pr

ea
d 

u
se

 
of

 
lic

h
en

s 
as

 
m

ed
ic

at
io

n
s 

is
 

co
n

di
ti

on
ed

 b
y 

th
e 

pr
es

en
ce

 o
f 

th
e 

se
co

n
da

ry
 c

om
po

u
n

ds
 

w
it

h
 a

n
ti

bi
ot

ic
 p

ro
pe

rt
ie

s.
 T

h
al

li 
of

 t
h

e 
lic

h
en

s 
co

n
ta

in
 8

0 
%

 
of

 c
ar

bo
h

yd
ra

te
s 

an
d 

5 
%

 o
f 

lic
h

en
 a

ci
ds

. 
Th

e 
lic

h
en

s 
ac

id
s 



48
49

(h
av

in
g 

th
e 

u
sn

ic
 a

ci
d 

as
 t

h
ei

r 
m

os
t 

fa
m

ou
s 

re
pr

es
en

ta
ti

ve
) 

de
te

rm
in

e 
th

e 
an

ti
m

ic
ro

bi
al

 p
ro

pe
rt

ie
s 

of
 m

an
y 

of
 l

ic
h

en
s.

 
U

sn
ic

 
ac

id
, 

de
ri

ve
d 

fr
om

 
va

ri
ou

s 
sp

ec
ie

s 
of

 
th

e 
ge

n
er

a 
U

sn
ea

, i
s 

u
se

d 
as

 a
n

 a
n

ti
fu

n
ga

l a
ge

n
t i

n
 th

e 
U

S
, a

n
d 

to
 tr

ea
t 

w
ou

n
ds

, 
sk

in
 r

as
h

es
 a

n
d 

fu
n

ga
l 

in
fe

ct
io

n
s 

in
 F

in
la

n
d.

 I
n

 
R

u
ss

ia
, t

h
e 

dr
u

g 
B

in
an

, w
h

ic
h

 y
ie

ld
s 

th
e 

so
di

u
m

 s
al

ts
 o

f t
h

e 
u

sn
ic

 a
ci

d 
as

 o
n

e 
of

 it
s 

co
m

po
n

en
ts

, i
s 

u
se

d 
to

 t
re

at
 v

en
ou

s 
va

ri
co

se
 a

n
d 

tr
op

h
ic

 u
lc

er
s,

 b
u

rn
s 

of
 t

h
e 

se
co

n
d 

an
d 

th
ir

d 
de

gr
ee

 a
n

d 
du

ri
n

g 
th

e 
pl

as
ti

c 
su

rg
er

y.
 

Th
e 

tr
ad

it
io

n
al

 
C

h
in

es
e 

m
ed

ic
in

e,
 

h
om

eo
pa

th
y 

an
d 

co
n

ve
n

ti
on

al
 m

ed
ic

in
e 

in
 th

e 
Pa

ci
fi c

 Is
la

n
ds

 a
n

d 
N

ew
 Z

ea
la

n
d 

u
se

 t
h

e 
sp

ec
ie

s 
of

 t
h

e 
U

sn
ea

 g
en

er
a 

as
 a

 s
ed

at
iv

e 
to

 t
re

at
 

in
fl a

m
m

at
io

n
 o

f 
th

e 
m

u
co

u
s 

m
em

br
an

es
 i

n
 t

h
e 

m
ou

th
 a

n
d 

th
ro

at
. 

In
 R

u
ss

ia
, 

u
sn

ea
 i

s 
u

se
d 

to
 t

re
at

 c
u

ts
 a

n
d 

w
ou

n
ds

. 
B

ec
au

se
 o

f i
ts

 a
n

ti
se

pt
ic

 p
ro

pe
rt

ie
s,

 u
sn

ea
 is

 u
se

d 
fo

r v
ar

io
u

s 
co

sm
et

ic
 o

in
tm

en
ts

 a
n

d 
cr

ea
m

s.
 I

n
 E

u
ro

pe
, 

u
sn

ea
 h

el
ps

 t
o 

tr
ea

t 
in
fl a

m
m

at
io

n
 o

f 
th

e 
or

al
 c

av
it

y.
 I

n
 C

h
in

a 
de

co
ct

io
n

s 
fr

om
 v

ar
io

u
s 

U
sn

ea
 s

pp
. 

ar
e 

em
pl

oy
ed

 t
o 

tr
ea

t 
br

on
ch

it
is

 
w

it
h

 l
ar

ge
 a

m
ou

n
ts

 o
f 

m
u

cu
s,

 a
s 

w
el

l 
as

 d
u

ri
n

g 
th

e 
ca

n
ce

r 
ph

yt
ot

h
er

ap
y,

 e
sp

ec
ia

lly
 in

 t
h

e 
th

yr
oi

d 
ca

n
ce

r.
 H

ow
ev

er
, t

h
e 

in
te

rn
al

 u
se

 o
f 

u
sn

ea
 c

an
 c

au
se

 s
er

io
u

s 
si

de
 e

ffe
ct

s 
du

e 
to

 
th

e 
h

ep
at

ot
ox

ic
 e

ffe
ct

s 
of

 t
h

e 
u

sn
ic

 a
ci

d;
 t

h
er

ef
or

e,
 it

s 
u

sa
ge

 
is

 li
m

it
ed

. 

Th
e 

Ic
el

an
d 

m
os

s 
(C

et
ra

ri
a 

is
la

nd
ic

a)
 i

s 
w

id
el

y 
u

se
d 

al
l 

ov
er

 E
u

ro
pe

 a
s 

a 
pa

rt
 o

f 
tr

ea
tm

en
t 

of
 t

h
e 

lu
n

g,
 k

id
n

ey
 a

n
d 

bl
ad

de
r 

di
se

as
es

, 
of

 t
h

e 
in
fl a

m
m

at
io

n
 o

f 
th

e 
m

ou
th

 a
n

d 
th

ro
at

 m
u

co
u

s 
m

em
br

an
es

, 
as

 w
el

l 
as

 f
or

 h
ea

lin
g 

w
ou

n
ds

 
ex

te
rn

al
ly

. 
In

 t
h

e 
E

u
ro

pe
an

 f
ol

k 
m

ed
ic

in
e,

 it
 is

 a
ls

o 
u

se
d 

to
 

cu
re

 c
an

ce
r.

 F
or

 t
h

e 
m

ed
ic

al
 p

u
rp

os
es

, t
h

e 
w

h
ol

e 
th

al
lu

s 
of

 
th

e 
lic

h
en

 i
s 

u
se

d 
si

n
ce

 i
t 

co
n

ta
in

s 
70

 %
 o

f 
ca

rb
oh

yd
ra

te
s,

 
w

it
h

 t
h

e 
do

m
in

an
t 

co
n

st
it

u
en

t 
th

e 
lic

h
en

 s
ta

rc
h

 (
lic

h
en

in
); 

ot
h

er
 

su
bs

ta
n

ce
s 

ar
e 

ex
em

pl
ifi 

ed
 

by
 

cr
ys

ta
lli

n
e 

bi
tt

er
 

su
bs

ta
n

ce
 c

en
tr

ar
in

, 
fu

m
ar

ic
 a

n
d 

ot
h

er
 a

ci
ds

, 
gu

m
, 

su
ga

r,
 

h
ig

h
 

qu
an

ti
ti

es
 

of
 

io
di

n
e 

an
d 

bo
ro

n
, 

th
e 

an
ti

bi
ot

ic
s 

– 

pr
ot

ol
ic

h
es

te
ri

n
ic

 a
n

d 
u

sn
ic

 a
ci

ds
. 

Th
e 

Ic
el

an
d 

m
os

s 
h

as
 

a 
em

ol
lie

n
t 

ef
fe

ct
 o

n
 t

h
e 

m
u

co
u

s 
m

em
br

an
es

, 
an

d,
 t

h
u

s,
 i

t 
is

 p
re

sc
ri

be
d 

in
 c

as
es

 o
f 

in
te

st
in

e 
di

so
rd

er
s,

 g
as

tr
ic

 a
to

n
y,

 
ch

ro
n

ic
 c

on
st

ip
at

io
n

, l
u

n
g 

di
se

as
es

 a
n

d 
la

ck
 o

f a
pp

et
it

e.
 

Th
e 

S
pa

n
is

h
 f

ol
k 

m
ed

ic
in

e 
u

se
s 

lic
h

en
s 

to
 c

u
re

 v
ar

io
u

s 
di

se
as

es
, 

su
ch

 a
s 

de
co

ct
io

n
s 

of
 P

se
ud

oe
ve

rn
ia

 i
n

 c
as

es
 o

f 
re

sp
ir

at
or

y 
di

se
as

es
, 

R
am

al
in

a 
bo

ur
ge

an
a 

as
 

a 
di

u
re

ti
c 

m
ed

ic
at

io
n

, 
X

an
th

op
ar

m
el

ia
 

sc
ab

ro
sa

 
is

 
on

e 
of

 
th

e 
ap

h
ro

di
si

ac
 i

n
gr

ed
ie

n
t.

 F
la

vo
ce

tr
ar

ia
 i

s 
u

se
d 

as
 a

 s
ed

at
iv

e 
in

 P
ol

an
d 

[2
8]

. 

In
 I

n
di

a,
 t

h
e 

sp
ec

ie
s 

of
 t

h
e 

Pa
rm

el
ia

 g
en

er
a 

ar
e 

ap
pl

ie
d 

as
 a

ph
ro

di
si

ac
, 

di
u

re
ti

c 
an

d 
vu

ln
er

ar
y 

ag
en

ts
. 

Li
ch

en
s 

ar
e 

in
cl

u
de

d 
in

to
 t

h
e 

of
fi c

ia
l 

ph
ar

m
ac

op
oe

ia
 o

f 
th

e 
R

u
ss

ia
n

 
Fe

de
ra

ti
on

. 
Th

e 
G

er
m

an
 

sc
ie

n
ti

st
s 

h
av

e 
ob

ta
in

ed
 

fr
om

 
lic

h
en

s 
an

 a
n

ti
bi

ot
ic

 d
ru

g 
E

vo
zi

n
-2

, 
or

 p
ar

m
ic

in
e,

 u
se

d 
to

 
tr

ea
t 

th
e 

op
en

 f
or

m
 o

f 
th

e 
pu

lm
on

ar
y 

tu
be

rc
u

lo
si

s.
 T

h
e 

S
pa

n
is

h
 s

ci
en

ti
st

s 
de

ve
lo

pe
d 

a 
co

m
bi

n
at

io
n

 d
ru

g 
co

n
ta

in
in

g 
m

ix
tu

re
 o

f 
u

sn
ic

 a
ci

d 
an

d 
st

re
pt

om
yc

in
 t

o 
cu

re
 t

h
e 

sk
in

 
di

se
as

es
. 

 A
n

 a
n

ti
bi

ot
ic

 d
ru

g 
fr

om
 li

ch
en

s 
ca

lle
d 

U
sn

ea
n

 w
h

ic
h

 c
an

 
be

 u
se

d 
to

 t
re

at
 s

ki
n

 d
is

ea
se

s 
w

as
 d

ev
el

op
ed

 i
n

 J
ap

an
. 

In
 

Fi
n

la
n

d,
 d

er
m

at
ol

og
is

ts
 h

av
e 

u
se

d 
th

e 
u

sn
ic

 a
ci

d 
in

 t
h

e 
fo

rm
 o

f 
oi

n
tm

en
ts

 t
o 

cu
re

 l
u

pu
s.

 I
n

 G
er

m
an

y 
ar

e 
pr

od
u

ce
d 

th
e 

m
ed

ic
at

io
n

s,
 

th
at

 
h

av
e 

th
e 

Ic
el

an
d 

m
os

s 
as

 
th

ei
r 

co
m

po
n

en
t,

 B
ro

n
ch

ol
in

d 
an

d 
Is

la
 M

os
s 

/ 
Is

la
 M

in
t,

 w
h

ic
h

 
ar

e 
re

co
m

m
en

de
d 

fo
r 

so
re

 t
h

ro
at

 a
n

d 
h

oa
rs

en
es

s.
 C

et
ra

ri
a 

is
 

ex
tr

em
el

y 
po

pu
la

r 
in

 
th

e 
tr

ad
it

io
n

al
 

m
ed

ic
in

e 
of

 
th

e 
C

ar
pa

th
ia

n
 r

eg
io

n
 a

s 
an

 a
n

ti
-i

n
fl a

m
m

at
or

y 
ag

en
t i

n
 c

as
es

 o
f 

br
on

ch
o-

pu
lm

on
ar

y 
an

d 
ga

st
ro

in
te

st
in

al
 d

is
ea

se
s.

 U
kr

ai
n

e 
im

po
rt

s 
su

ch
 m

ed
ic

in
es

, p
ro

du
ce

d 
fr

om
 t

h
e 

lic
h

en
 s

pe
ci

es
. 

Th
e 

re
se

ar
ch

 
of

 
m

ed
ic

in
al

 
pr

op
er

ti
es

 
of

 
lic

h
en

s 
an

d 
fu

n
gi

 c
on

st
it

u
te

s 
th

e 
to

p 
pr

io
ri

ty
 o

f 
th

e 
h

er
ba

l 
m

ed
ic

in
e 



50
51

de
ve

lo
pm

en
t 

of
 m

an
y 

co
u

n
tr

ie
s.

 T
h

e 
h

er
ba

l 
m

ed
ic

in
e 

of
 

di
ffe

re
n

t 
co

u
n

tr
ie

s 
pr

ef
er

s 
fu

rt
h

er
 

re
se

ar
ch

 
an

d 
u

se
 

of
 

va
ri

ou
s 

sp
ec

ie
s 

of
 li

ch
en

s.
 

3.
4.

 M
ed

ic
in

al
 p

la
nt

s 
of

 U
kr

ai
ne

 

U
kr

ai
n

e 
h

as
 m

or
e 

th
an

 2
5 

th
ou

sa
n

d 
sp

ec
ie

s 
of

 fl 
or

a 
an

d 
fu

n
gi

, 
in

cl
u

di
n

g 
14

 t
h

ou
sa

n
d 

fu
n

gi
 a

n
d 

sl
im

e 
m

ol
ds

, 
13

22
 

lic
h

en
s,

 4
72

0 
al

ga
e,

 7
63

 b
ry

op
h

yt
es

, 
60

86
 v

as
cu

la
r 

pl
an

ts
 

(b
ot

h
 c

u
lt

iv
at

ed
 a

n
d 

in
tr

od
u

ce
d)

. 
Th

e 
cu

rr
en

tl
y 

av
ai

la
bl

e 
in

fo
rm

at
io

n
 s

ta
te

s 
th

at
 th

e 
di

ve
rs

it
y 

of
 th

e 
va

sc
u

la
r 

pl
an

ts
 o

f 
U

kr
ai

n
e 

co
n

st
it

u
te

s 
22

19
 s

pe
ci

es
 c

on
ta

in
in

g 
th

e 
bi

ol
og

ic
al

ly
 

ac
ti

ve
 s

u
bs

ta
n

ce
s 

th
at

 a
re

 a
pp

lie
d 

or
 c

ou
ld

 b
e 

u
se

d 
in

 
m

ed
ic

in
e 

[1
5]

. 

Th
e 

tr
ad

it
io

n
al

 
m

ed
ic

in
e 

of
 

U
kr

ai
n

e 
u

se
s 

ab
ou

t 
20

0 
sp

ec
ie

s 
of

 t
h

e 
va

sc
u

la
r 

pl
an

ts
. 

Th
e 

S
ta

te
 P

h
ar

m
ac

op
oe

ia
 o

f 
U

kr
ai

n
e 

(S
PU

) p
re

se
n

ts
 a

va
ila

bl
e 

in
fo

rm
at

io
n

 a
bo

u
t 

th
e 

ra
w

 
m

at
er

ia
ls

 o
r 

pr
od

u
ct

s 
of

 t
h

ei
r 

pr
oc

es
si

n
g 

fo
r 

12
4 

sp
ec

ie
s 

of
 

m
ed

ic
in

al
 p

la
n

ts
 [6

-8
]. 

Th
er

e 
ar

e 
25

 s
pe

ci
es

 o
f w

ild
 p

la
n

ts
, 2

2 
of

 w
ild

 a
n

d 
cu

lt
iv

at
ed

 p
la

n
t s

pe
ci

es
 (b

ot
h

 o
cc

u
rr

in
g 

in
 n

at
u

ra
l 

co
m

m
u

n
it

ie
s 

an
d 

cu
lt

iv
at

ed
 to

 p
ro

du
ce

 th
e 

ra
w

 m
at

er
ia

ls
, o

r 
th

e 
m

at
er

ia
ls

 a
re

 im
po

rt
ed

 fr
om

 o
th

er
 c

ou
n

tr
ie

s)
, 2

0 
sp

ec
ie

s,
 

av
ai

la
bl

e 
in

 U
kr

ai
n

e 
on

ly
 a

s 
cu

lt
iv

at
ed

 o
n

es
. 

Th
e 

S
PU

 l
is

ts
 

57
 s

pe
ci

es
 o

f 
m

ed
ic

in
al

 p
la

n
ts

, 
th

e 
ra

w
 m

at
er

ia
ls

 o
f 

w
h

ic
h

 
ar

e 
im

po
rt

ed
 t

o 
U

kr
ai

n
e 

fr
om

 o
th

er
 c

ou
n

tr
ie

s.
 

A
bo

u
t 

10
 %

 (2
44

) o
f t

h
e 

22
19

 s
pe

ci
es

 o
f m

ed
ic

in
al

 p
la

n
ts

 
of

 U
kr

ai
n

e 
co

m
pr

is
e 

th
e 

cu
lt

iv
at

ed
 a

n
d 

in
tr

od
u

ce
d 

sp
ec

ie
s,

 
w

it
h

 a
ll 

th
e 

re
st

 b
ei

n
g 

co
n

si
de

re
d 

as
 w

ild
. T

h
e 

to
ta

l n
u

m
be

r 
of

 t
h

e 
w

ild
 s

pe
ci

es
 o

f 
m

ed
ic

in
al

 p
la

n
ts

 (
19

75
) 

re
so

u
rc

e 
va

lu
e 

h
as

 o
n

ly
 4

86
 s

pe
ci

es
 (

Fi
g.

 2
). 

Th
er

ef
or

e,
 t

h
ey

 e
it

h
er

 
fo

rm
 t

h
e 

re
so

u
rc

e 
sc

ie
n

ce
 a

rr
ay

s 
ov

er
 t

h
e 

la
rg

e 
ar

ea
s 

(m
or

e 
th

an
 1

 h
a)

 o
r 

ar
e 

si
gn

ifi 
ca

n
tl

y 
sp

re
ad

 i
n

 U
kr

ai
n

e 
w

it
h

ou
t 

fo
rm

in
g 

th
e 

ar
ra

ys
. 

Th
is

 
in

cl
u

de
s 

su
ch

 
en

vi
ro

n
m

en
t-

fo
rm

in
g 

sp
ec

ie
s 

as
 P

in
us

, 
Q

ue
rc

us
, 

V
ac

ci
ni

um
 e

tc
.; 

as
 w

el
l 

as
 t

h
e 

va
lu

ab
le

 s
pe

ci
es

 in
 t

er
m

s 
of

 t
h

ei
r 

ra
w

 m
at

er
ia

ls
 t

h
at

 
ac

t 
as

 d
om

in
an

t 
sp

ec
ie

s 
in

 a
 p

ar
ti

cu
la

r 
la

ye
r 

or
 m

em
be

rs
 

of
 t

h
e 

pl
an

t 
co

m
m

u
n

it
ie

s 
(e

.g
. 

Fr
an

gu
la

 a
ln

us
, 

Sa
m

bu
su

s 
ni

gr
a,

 R
os

a 
sp

p.
, 

H
yp

er
ic

um
 p

er
fo

ra
tu

m
, 

Tu
ss

ila
go

 f
ar

fa
ra

, 
et

c.
). 

Th
ey

 a
re

 w
id

es
pr

ea
d 

on
 t

h
e 

te
rr

it
or

y 
of

 U
kr

ai
n

e 
an

d 
h

av
e 

su
ffi 

ci
en

t 
st

oc
ks

. 
Th

ey
 i

n
cl

u
de

 t
h

e 
m

ed
ic

in
al

 p
la

n
t 

re
so

u
rc

es
, 

w
h

ic
h

 a
re

 s
u

ffi 
ci

en
t 

to
 m

ee
t 

th
e 

ex
is

ti
n

g 
n

ee
d 

of
 t

h
e 

ra
w

 m
at

er
ia

ls
, 

bu
t 

n
ow

ad
ay

s 
th

ei
r 

n
u

m
be

r 
is

 b
ei

n
g 

de
cr

ea
se

d;
 c

on
se

qu
en

tl
y,

 t
h

e 
vo

lu
m

e 
of

 t
h

ei
r 

u
se

 i
n

 t
h

e 
en

vi
ro

n
m

en
t i

s 
su

bj
ec

te
d 

to
 s

tr
ic

t r
eg

u
la

ti
on

s.
 T

h
es

e 
sp

ec
ie

s 
in

cl
u

de
 C

on
va

lla
ri

a 
m

aj
al

is
, L

ed
um

 p
al

us
tr

e,
 V

ac
ci

ni
um

 v
iti

s-
id

ae
a 

et
c.

  
Fi

gu
re

 2
. T

he
 q

ua
nt

it
at

iv
e 

di
st

ri
bu

ti
on

 o
f 

w
il

d 
m

ed
ic

in
al

 
va

sc
ul

ar
 p

la
nt

 s
pe

ci
es

 o
f 

U
kr

ai
ne

 i
n 

ac
co

rd
an

ce
 w

it
h 

th
ei

r 
re

so
ur

ce
 s

ig
ni
fi 

ca
nc

e 

A
bo

u
t 

10
 %

 o
f 

sp
ec

ie
s 

of
 m

ed
ic

in
al

 p
la

n
ts

 c
on

st
it

u
te

 a
 

pa
rt

 o
f 

th
e 

cu
lt

iv
at

ed
 a

n
d 

in
tr

od
u

ce
d 

on
es

, 
w

it
h

 a
bo

u
t 

32
 

sp
ec

ie
s 

be
lo

n
gi

n
g 

to
 th

e 
cr

op
s,

 2
9 

to
 c

on
su

m
ed

 a
s 

fr
u

it
s 

an
d 

be
rr

ie
s,

 o
ve

r 
15

0 
sp

ec
ie

s 
of

 p
la

n
ts

 a
re

 g
ro

w
n

 i
n

 s
pe

ci
al

iz
ed

 
fa

rm
s 

(A
pp

en
di

x,
 T

ab
le

. 
4)

, 
an

d 
th

e 
re

st
 b

ei
n

g 
in

tr
od

u
ce

d 
in

 b
ot

an
ic

al
 g

ar
de

n
s 

an
d 

pa
rk

s.
 S

u
ch

 i
n

tr
od

u
ce

d 
sp

ec
ie

s 
as

 
Pl

at
yc

la
du

s 
or

ie
nt

al
is

, 
Pl

at
an

us
 

or
ie

nt
al

is
, 

Ju
gl

an
s 

m
an

ds
hu

ri
ca

, S
ec

ur
in

eg
a 

su
ff

ru
tic

os
a,

 G
le

di
ts

ia
 tr

ia
ca

nt
ho

s,
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an
d 

So
ph

or
a 

ja
po

ni
ca

 a
re

 u
se

d 
in

 la
n

ds
ca

pi
n

g 
an

d 
pr

ot
ec

ti
ve

 
pl

an
ta

ti
on

s,
 w

it
h

 a
 s

ig
n

ifi 
ca

n
t 

po
rt

io
n

 o
f 

m
ed

ic
in

al
 p

la
n

ts
 

be
in

g 
av

ai
la

bl
e 

in
 t

h
e 

co
lle

ct
io

n
s 

of
 s

pe
ci

al
iz

ed
 f

ar
m

s 
or

 
gr

ow
n

 in
 p

ri
va

te
 h

ou
se

h
ol

ds
. 

 R
es

ou
rc

es
 o

f 
14

89
 s

pe
ci

es
 o

f 
m

ed
ic

in
al

 p
la

nt
s 

ar
e 

lo
w

 o
r 

ab
se

nt
. 2

02
 s

pe
ci

es
 o

f t
he

m
 a

re
 li

st
ed

 in
 th

e 
R

ed
 D

at
a 

B
oo

k 
of

 
U

kr
ai

ne
 (2

00
9)

 [1
7]

, w
he

re
as

 t
he

 p
re

vi
ou

s 
ed

it
io

n 
of

 t
he

 R
ed

 
B

oo
k 

lis
te

d 
17

0 
m

ed
ic

in
al

 p
la

nt
 s

pe
ci

es
 w

it
h 

70
 o

f t
he

m
 b

ei
ng

 
re

gi
on

al
ly

 r
ar

e.
 S

om
e 

of
 t

he
 r

ar
es

t 
re

m
ai

n 
u

nd
er

 t
he

 r
eg

io
na

l 
pr

ot
ec

ti
on

 in
 a

ll 
th

e 
ar

ea
s,

 f
or

 in
st

an
ce

, 
A

ne
m

on
a 

sy
lv

es
tr

is
, 

H
yp

er
ic

um
 h

um
ifu

su
m

, a
nd

 P
ol

em
on

iu
m

 c
ae

ru
le

um
; i

n 
se

ve
ra

l 
re

gi
on

s 
C

on
va

lla
ria

 m
aj

al
is

, L
ed

um
 p

al
us

tr
e,

 A
ln

us
 іп
са
па

 a
re

 
lis

te
d 

as
 t

he
 r

eg
io

na
lly

 r
ar

e,
 a

nd
 s

om
e 

be
lo

ng
 t

o 
th

e 
va

lu
ab

le
 

on
es

 in
 t

er
m

s 
of

 t
he

ir
 r

aw
 m

at
er

ia
ls

. 

12
17

 s
pe

ci
es

 o
f 

th
e 

w
ild

 m
ed

ic
in

al
 p

la
nt

s 
ha

ve
 l

im
it

ed
 

re
so

u
rc

es
 (F

ig
. 2

), 
an

d 
50

 %
 o

f t
he

m
 a

re
 w

id
es

pr
ea

d,
 a

lt
ho

u
gh

 
th

ey
 g

ro
w

in
g 

si
ng

ly
 o

r 
sp

or
ad

ic
al

ly
 a

nd
 t

he
ir

 p
op

u
la

ti
on

s 
ha

ve
 n

o 
si

gn
ifi 

ca
nt

 r
es

ou
rc

es
 e

ve
n 

w
it

ho
u

t 
th

e 
im

pa
ct

 o
f 

de
st

ru
ct

iv
e 

fa
ct

or
s 

in
 th

ei
r h

ab
it

at
s.

 T
he

y 
in

cl
u

de
 th

e 
fo

llo
w

in
g 

sp
ec

ie
s:

 A
gr

os
te

m
m

a 
gi

th
ag

o,
 A

lth
ae

a 
of
fi c

in
al

is
, 

C
on

so
lid

a 
aj

ac
is

, N
ig

el
la

 a
rv

en
si

s,
 R

an
un

cu
lu

s 
au

ric
om

us
, R

. fl
 a

m
m

ul
a,

 
Th

al
ic

tr
um

 
aq

ui
le

gi
fo

liu
m

, 
B

er
be

ris
 

vu
lg

ar
is

, 
G

la
uc

iu
m

 
co

rn
ic

ul
at

um
, 

Fu
m

ar
ia

 
of
fi c

in
al

is
, 

G
yp

so
ph

ila
 

ac
ut

ifo
lia

, 
M

el
an

dr
iu

m
 a

lb
um

, S
ile

ne
 c

hl
or

an
th

a,
 P

yr
ol

a 
m

ed
ia

, B
ry

on
ia

 
al

ba
, T

hy
m

us
 m

ar
sh

al
lia

nu
s 

an
d 

m
an

y 
ot

he
rs

. 

3.
5.

 S
pe

ci
fi c

ity
 o

f t
he

 e
co

lo
go

-c
en

ot
ic

 d
is

tr
ib

ut
io

n 
of

 m
ed

ic
in

al
 p

la
nt

s

Th
e 

an
al

ys
is

 o
f 

th
e 

w
ild

 m
ed

ic
in

al
 p

la
n

ts
 (

19
75

 s
pe

ci
es

) 
in

 t
er

m
s 

of
 t

h
ei

r 
en

vi
ro

n
m

en
ta

l a
n

d 
co

en
ot

ic
 c

h
ar

ac
te

ri
st

ic
s 

sh
ow

s 
th

at
 7

44
 o

f 
th

em
 a

re
 r

el
at

ed
 t

o 
th

e 
fo

re
st

 a
n

d 
fo

re
st

-

re
la

te
d 

co
m

m
u

n
it

ie
s 

(fo
re

st
s,

 
m

ea
do

w
s,

 
lo

gg
ed

 
la

n
d,

 
bu

sh
es

) (
Fi

g.
 3

) w
it

h
 t

h
e 

la
tt

er
 o

n
es

 c
on

st
it

u
ti

n
g 

m
or

e 
th

an
 

a 
 h

al
f o

f t
h

is
 a

m
ou

n
t 

of
 s

pe
ci

es
 (F

ig
. 4

). 
O

ve
ra

ll,
 m

os
t 

of
 t

h
e 

re
so

u
rc

e 
si

gn
ifi 

ca
n

t 
pl

an
ts

 o
f 

th
e 

fo
re

st
 a

n
d 

fo
re

st
-r

el
at

ed
 

co
m

m
u

n
it

ie
s 

ar
e 

ch
ar

ac
te

ri
ze

d 
by

 
th

e 
br

oa
d 

ec
ol

og
ic

al
 

an
d 

co
en

ot
ic

 a
m

pl
it

u
de

. 
Th

ey
 a

re
 d

ir
ec

tl
y 

in
vo

lv
ed

 i
n

to
 t

h
e 

fo
rm

at
io

n
 o

f 
bo

th
 f

or
es

t 
co

m
m

u
n

it
ie

s 
an

d 
di

ffe
re

n
t 

ty
pe

s 
of

 p
os

t-
fo

re
st

 f
or

m
at

io
n

s,
 p

ar
ti

cu
la

rl
y,

 o
f 

th
e 

po
st

-f
or

es
t 

m
ea

do
w

s.
 

Th
e 

co
as

ta
l 

w
at

er
, 

w
et

la
n

d 
an

d 
aq

u
at

ic
 h

ab
it

at
s 

ar
e 

th
e 

h
om

e 
fo

r 
41

1 
sp

ec
ie

s 
of

 m
ed

ic
in

al
 p

la
n

ts
. 

Th
es

e 
ar

e 
m

ai
n

ly
 

h
yg

ro
m

es
op

h
yt

es
 (

or
 a

t 
le

as
t 

h
yd

ro
ph

yt
es

) 
th

at
 g

ro
w

 i
n

 
co

n
di

ti
on

s 
of

 p
er

m
an

en
t 

or
 t

em
po

ra
ry

 fl 
oo

di
n

g,
 e

.g
., 

A
co

ru
s 

ca
la

m
us

, N
ym

ph
ae

a 
al

ba
, N

up
ha

r 
lu

te
a.

 

36
8 

sp
ec

ie
s 

ar
e 

ty
pi

ca
l 

re
pr

es
en

ta
ti

ve
s 

of
 s

yn
an

th
ro

pi
c 

fl o
ra

; 
th

er
ef

or
e,

 t
h

ey
 a

re
 m

os
tl

y 
in

vo
lv

ed
 i

n
to

 t
h

e 
fo

rm
at

io
n

 
pr

oc
es

s 
of

 r
u

de
ra

l 
pl

an
t 

co
m

m
u

n
it

ie
s 

or
 a

pp
ea

r 
to

 b
e 

th
e 

ob
lig

at
e 

in
gr

ed
ie

n
ts

 o
f t

h
e 

co
m

m
u

n
it

ie
s 

at
 t

h
e 

st
ag

e 
of

 t
h

ei
r 

re
co

ve
ry

. 
Fo

r 
ex

am
pl

e,
 t

h
e 

sp
ec

ie
s 

of
 t

h
e 

ge
n

er
a 

A
rc

tiu
m

, 
A

rt
em

is
ia

, C
he

no
po

di
um

, a
s 

w
el

l a
s 

C
ap

se
lla

 b
ur

sa
-p

as
to

ri
s,

 
C

en
ta

ur
ea

 c
ya

nu
s,

 C
he

lid
on

iu
m

 m
aj

us
, C

on
iu

m
 m

ac
ul

at
um

, 
U

rt
ic

a 
di

oi
ca

 a
n

d 
ot

h
er

s.
 I

n
 m

os
t 

ca
se

s 
th

ey
 c

om
e 

fr
om

 
th

e 
pu

re
ly

 m
ea

do
w

, 
m

ea
do

w
-s

te
pp

e 
an

d 
st

ep
pe

 h
ab

it
at

s 
an

d 
co

n
ce

rn
 

th
e 

co
m

m
u

n
it

ie
s 

of
 

ab
ou

t 
25

2 
sp

ec
ie

s 
of

 
th

e 
w

ild
 m

ed
ic

in
al

 p
la

n
ts

 (
Fi

g.
 3

). 
Th

e 
m

os
t 

fa
m

ou
s 

on
es

 
in

cl
u

de
 A

st
ra

ga
lu

s 
da

sy
an

th
u

s,
 A

do
ni

s 
ve

rn
al

is
, 

Pa
eo

ni
a 

te
nu

ifo
lia

, 
G

la
uc

iu
m

 fl
 a

vu
m

, 
Fr

ag
ar

ia
 v

ir
id

is
, 

an
d 

Th
ym

us
 

m
ar

ch
al

lia
nu

s.

20
0 

sp
ec

ie
s 

ar
e 

ch
ar

ac
te

ri
ze

d 
by

 a
 n

ar
ro

w
 e

co
lo

gi
ca

l a
n

d 
co

en
ot

ic
 a

m
pl

it
u

de
, 

an
d,

 t
h

er
ef

or
e,

 b
el

on
g 

to
 t

h
e 

gr
ou

ps
 

th
at

 a
re

 f
or

m
ed

 o
n

 t
h

e 
ro

ck
, 

lim
es

to
n

e 
or

 r
ar

el
y 

on
 c

h
al

k 
ou

tc
ro

ps
 o

r 
on

 t
h

e 
ro

ck
s.

 T
h

e 
re

so
u

rc
e 

si
gn

ifi 
ca

n
ce

 o
f 

th
e 

la
tt

er
 o

n
es

 is
 u

su
al

ly
 s

m
al

l (
Fi

g.
 3

). 
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Fi
gu

re
 3

. T
he

 q
ua

nt
it

at
iv

e 
di

st
ri

bu
ti

on
 o

f 
th

e 
w

il
d 

m
ed

ic
in

al
 p

la
nt

 s
pe

ci
es

 i
n 

te
rm

s 
of

 t
he

ir
 e

co
lo

gi
ca

l 
an

d 
co

en
ot

ic
 c

ha
ra

ct
er

is
ti

cs
: 1

 –
 s

pe
ci

es
 o

f 
m

ed
ic

in
al

 p
la

nt
s,

 
th

e 
m

ai
n 

ha
bi

ta
t 

of
 w

hi
ch

 a
re

 t
he

 f
or

es
t,

 f
or

es
t-

m
ea

do
w

 
an

d 
sh

ru
b 

co
m

m
un

it
ie

s;
 2

 –
 t

he
 m

ea
do

w
, m

ea
do

w
-s

te
pp

e 
an

d 
st

ep
pe

, r
es

pe
ct

iv
el

y;
 3

 –
 r

ud
er

al
 a

nd
 s

eg
et

al
 v

eg
et

at
io

n;
 

4 
– 

lo
ca

te
d 

on
 t

he
 r

iv
er

si
de

s 
an

d 
aq

ua
ti

c 
(m

os
tl

y 
in

 l
ow

 fl
 o

w
 

w
at

er
s)

; 5
 –

 i
n 

ro
ck

y 
fo

rm
at

io
ns

 a
nd

 l
im

es
to

ne
 o

ut
cr

op
s.

 
Th

e 
se

ct
io

ns
 h

ig
hl

ig
ht

ed
 w

it
h 

th
e 

li
gh

t 
gr

ey
 s

ho
w

 t
he

 
pr

op
or

ti
on

 o
f 

re
so

ur
ce

 s
ig

ni
fi 

ca
nt

 s
pe

ci
es

 i
n 

ea
ch

 s
ec

ti
on

 Th
e 

la
rg

es
t 

gr
ou

p 
in

 t
h

e 
to

ta
l n

u
m

be
r 

of
 m

ed
ic

in
al

 p
la

n
ts

 
of

 th
e 

fo
re

st
 a

n
d 

fo
re

st
-r

el
at

ed
 p

la
n

t c
om

m
u

n
it

ie
s 

co
m

pr
is

es
 

sp
ec

ie
s 

th
at

 g
ro

w
 o

n
 th

e 
ed

ge
s,

 la
w

n
s,

 c
u

t-
do

w
n

 fo
re

st
 a

re
as

, 
gr

as
sl

an
ds

, a
n

d 
sc

ru
bl

an
ds

 (F
ig

. 4
). 

S
u

ch
 c

om
m

u
n

it
ie

s 
yi

el
d 

th
e 

gr
ea

te
st

 n
u

m
be

r 
of

 m
ed

ic
in

al
 

pl
an

t 
sp

ec
ie

s 
th

at
 

ar
e 

of
 

h
ig

h
 

va
lu

e 
fo

r 
th

e 
re

so
u

rc
e 

sc
ie

n
ce

. 
Th

es
e 

ar
e 

th
e 

fo
llo

w
in

g 
th

e 
sp

ec
ie

s 
– 

C
ra

ta
eg

us
 

sp
p.

, 
R

os
a 

sp
p.

, 
R

ub
us

 
sp

p,
 

A
ju

ga
 

re
pt

an
s,

 
B

et
on

ic
a 

of
fi c

in
al

is
, C

ha
m

er
io

n 
an

gu
st

ifo
liu

m
, H

yp
er

ic
um

 m
ac

ul
at

um
, 

M
el

am
py

ru
m

 n
em

or
os

um
, O

no
ni

s 
ar

ve
ns

is
, P

ot
en

til
la

 e
re

ct
a,

 
Pr

un
us

 
sp

in
os

a,
 

Sa
lv

ia
 

gl
ut

in
os

a,
 

So
lid

ag
o 

ca
na

de
ns

is
, 

Te
le

ki
a 

sp
ec

io
sa

, V
er

on
ic

a 
of
fi c

in
al

is
 a

n
d 

ot
h

er
s.

Fi
gu

re
 4

. T
he

 q
ua

nt
it

at
iv

e 
di

st
ri

bu
ti

on
 o

f 
th

e 
m

ed
ic

in
al

 
sp

ec
ie

s 
ac

co
rd

in
g 

to
 t

he
ir

 b
el

on
gi

ng
 t

o 
fo

re
st

, b
us

h 
an

d 
m

ea
do

w
 c

om
m

un
it

ie
s 

an
d 

th
e 

im
po

rt
an

ce
 f

or
 t

he
 r

es
ou

rc
e 

sc
ie

nc
e:

 1
 –

 p
la

nt
s 

th
at

 g
ro

w
 o

n 
th

e 
ed

ge
s,

 l
aw

ns
, c

ut
-d

ow
n 

fo
re

st
 a

re
as

, g
ra

ss
la

nd
s,

 a
nd

 s
cr

ub
la

nd
s;

 2
 –

 i
n 

co
ni

fe
ro

us
 

an
d 

m
ix

ed
 f

or
es

ts
; 3

 –
 d

ec
id

uo
us

 f
or

es
ts

, r
es

pe
ct

iv
el

y 

A
bo

u
t 

12
8 

sp
ec

ie
s 

of
 m

ed
ic

in
al

 p
la

n
ts

 w
it

h
 a

lm
os

t 
a 

th
ir

d 
of

 t
h

em
 b

ei
n

g 
of

 r
es

ou
rc

e 
va

lu
e 

ar
e 

as
so

ci
at

ed
 w

it
h

 
co

n
ife

ro
u

s 
an

d 
m

ix
ed

 
fo

re
st

s 
as

 
th

ei
r 

pr
im

ar
y 

h
ab

it
at

. 
It

 i
s 

to
 b

e 
n

ot
ed

 t
h

at
 c

on
ife

ro
u

s 
fo

re
st

s 
co

m
pr

is
e 

ab
ou

t                                                 
42

 %
 o

f t
h

e 
ar

ea
 o

f f
or

es
ts

 in
 U

kr
ai

n
e 

an
d 

43
 %

 o
f b

ro
ad

le
af

 
(in

cl
u

di
n

g 
33

 %
 o

f 
be

ec
h

 a
n

d 
oa

k)
. 

Th
e 

m
ai

n
 r

es
ou

rc
es

 
ar

e 
co

n
ce

n
tr

at
ed

 i
n

 t
h

e 
co

n
ife

ro
u

s 
an

d 
m

ix
ed

 f
or

es
ts

, 
fo

r 
in

st
an

ce
, 

V
ac

ci
ni

um
 m

yr
til

lu
s,

 V
. 

ul
ig

in
os

um
, 

V
. 

vi
tis

-id
ae

a,
 

Le
du

m
 p

al
us

tr
e,

 P
te

ri
di

um
 a

qu
ili

nu
m

, 
Ju

ni
pe

ru
s 

co
m

m
un

is
, 

J.
 s

ib
ir

ic
a,

 C
he

lid
on

iu
m

 m
aj

us
, 

C
al

lu
na

 v
ul

ga
ri

s,
 F

ra
ga

ri
a 

ve
sc

a,
 

Fr
an

gu
la

 
al

nu
s,

 
Sa

m
bu

cu
s 

ni
gr

a,
 

S.
 

ra
se

m
os

a,
 

Sy
m

ph
yt

um
 

co
rd

at
um

 
an

d 
ot

h
er

s.
 

M
or

eo
ve

r,
 

th
e 

m
ai

n
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sp
ec

ie
s 

of
 r

es
ou

rc
es

 o
f 

th
e 

V
ac

ci
n

iu
m

 g
en

er
a 

ar
e 

lo
ca

liz
ed

 
in

 P
ol

is
si

a 
re

gi
on

 a
n

d 
th

e 
C

ar
pa

th
ia

n
s 

[3
7]

. 

In
 a

dd
it

io
n

 t
o 

tr
ee

 s
pe

ci
es

 o
f 

m
ed

ic
in

al
 p

la
n

ts
 l

is
te

d 
ab

ov
e 

(t
h

e 
sp

ec
ie

s 
of

 g
en

er
a 

A
ce

r,
 B

et
ul

a,
 C

ar
pi

nu
s,

 F
ag

us
, 

Q
ue

rc
us

, 
Ti

lia
), 

th
e 

de
ci

du
ou

s 
fo

re
st

s 
co

m
pr

is
e 

re
so

ur
ce

s 
of

 
A

sa
ru

m
 e

ur
op

ae
um

, A
eg

op
od

iu
m

 p
od

ag
ra

ri
a,

 C
ha

er
op

hy
llu

m
 

ar
om

at
ic

um
, C

on
va

lla
ri

a 
m

aj
al

is
, C

or
ul

us
 a

ve
lla

na
, L

at
hy

ru
s 

ni
ge

r,
 

Po
ly

go
na

tu
m

 
m

ul
tifl

 o
ru

m
, 

Pu
lm

on
ar

ia
 

ob
sc

ur
a,

 
R

ha
m

nu
s 

ca
th

ar
tic

a,
 S

ta
ch

ys
 s

yl
va

tic
a.

 T
h

e 
ke

y 
re

so
u

rc
es

 o
f 

A
ln

us
 g

lu
tin

os
a,

 A
. i

nc
an

a,
 F

ili
pe

nd
ul

a 
ul

m
ar

ia
, G

eu
m

 r
iv

al
e,

 
H

um
ul

us
 lu

pu
lu

s,
 Im

pa
tie

ns
 n

ol
i-t

an
ge

re
, P

ad
us

 a
vi

um
, U

rt
ic

a 
di

oi
ca

 a
re

 m
os

tl
y 

as
so

ci
at

ed
 w

it
h

 t
h

e 
fl o

od
pl

ai
n

 fo
re

st
s.

3.
6.

 R
es

ou
rc

e 
si

gn
ifi 

ca
nc

e 
of

 th
e 

m
ed

ic
in

al
 p

la
nt

 
in

 U
kr

ai
ne

 a
nd

 th
ei

r d
is

tr
ib

ut
io

n 

Th
e r

es
u

lt
s o

f t
h

e c
h

or
ol

og
ic

al
 a

n
al

ys
is

 o
f t

h
e w

ild
 m

ed
ic

in
al

 
pl

an
ts

 d
em

on
st

ra
te

 t
h

at
 a

m
on

gs
t 

th
e 

an
al

yz
ed

 s
pe

ci
es

 o
n

 
th

e 
w

h
ol

e 
or

 a
lm

os
t 

en
ti

re
 t

er
ri

to
ry

 o
f 

U
kr

ai
n

e 
on

ly
 1

69
 o

f 
th

em
 i

s 
w

id
es

pr
ea

d.
 T

h
es

e 
ar

e 
m

ai
n

ly
 t

h
e 

E
u

ra
si

an
 a

n
d 

m
u

lt
iz

on
al

 t
yp

es
, 

m
os

t 
of

 w
h

ic
h

 a
re

 r
ep

re
se

n
ta

ti
ve

s 
of

 t
h

e 
sy

n
an

th
ro

pi
c 
fl o

ra
 a

n
d 

in
cl

u
de

 th
e 

fo
llo

w
in

g 
ge

n
er

a:
 A

rc
tiu

m
, 

A
rt

em
is

ia
, A

tr
ip

le
x,

 C
ar

du
us

, C
ir

si
um

, C
he

no
po

di
um

, a
s 

w
el

l 
as

 t
h

e 
sp

ec
ie

s:
 C

ap
se

lla
 b

ur
sa

-p
as

to
ri

s,
 C

en
ta

ur
ea

 c
ya

nu
s,

 
C

he
lid

on
iu

m
 m

aj
us

, 
C

on
iu

m
 m

ac
ul

at
um

, 
C

ic
ho

ri
um

 in
ty

bu
s,

 
C

yn
og

lo
ss

um
 o

ffi 
ci

na
le

, 
D

au
cu

s 
ca

ro
ta

, 
E

qu
is

et
um

 a
rv

en
se

, 
M

el
ilo

tu
s 

al
bu

s,
 T

us
si

la
go

 fa
rf

ar
a 

et
c.

In
 

U
kr

ai
n

e,
 

th
ey

 
ar

e 
di

st
ri

bu
te

d 
u

n
ev

en
ly

 
an

d 
ar

e 
m

os
tl

y 
ab

se
n

t 
or

 o
cc

u
r 

oc
ca

si
on

al
ly

 in
 t

h
e 

h
ig

h
la

n
ds

 in
 t

h
e 

m
ou

n
ta

in
ou

s 
re

gi
on

s 
of

 t
h

e 
C

ar
pa

th
ia

n
s 

an
d 

C
ri

m
ea

 a
n

d 
w

or
m

w
oo

d 
st

ep
pe

 a
re

as
. T

h
e 

te
rr

it
or

ie
s,

 w
h

er
e 

th
es

e 
sp

ec
ie

s 
ar

e 
va

lu
ab

le
 i

n
 t

er
m

s 
of

 t
h

ei
r 

ra
w

 m
at

er
ia

l, 
oc

cu
py

 f
ro

m
 

10
 t

o 
50

 %
 o

f 
th

e 
di

st
ri

bu
ti

on
 a

re
a 

of
 a

 p
ar

ti
cu

la
r 

sp
ec

ie
s.

 
S

om
e 

sp
ec

ie
s 

as
 C

yn
og

lo
ss

um
 o

ffi 
ci

na
le

, 
D

ra
ba

 n
em

or
os

a,
 

Fu
m

ar
ia

 o
ffi 

ci
na

lis
, R

es
ed

a 
lu

te
a,

 e
tc

. 
ar

e 
of

 l
it

tl
e 

ra
w

 v
al

u
e 

th
ro

u
gh

ou
t t

h
e 

ar
ea

 re
ga

rd
le

ss
 o

f t
h

ei
r p

la
ce

s 
of

 d
is

tr
ib

u
ti

on
. 

Th
e 

ra
w

 a
re

a 
w

it
h

 t
h

e 
m

os
t 

w
id

es
pr

ea
d 

sp
ec

ie
s 

co
ve

rs
 

th
e 

fo
re

st
 a

n
d 

fo
re

st
 s

te
pp

e 
zo

n
es

 o
f l

oc
al

iz
at

io
n

 o
f t

h
e 

m
ai

n
 

re
so

u
rc

es
 in

 t
h

e 
D

n
ip

ro
 r

ig
h

t-
ba

n
k 

ar
ea

s 
of

 U
kr

ai
n

e.
 T

h
es

e 
sp

ec
ie

s 
co

m
pr

is
e:

 A
ln

us
 g

lu
tin

os
a,

 A
rt

em
is

ia
 v

ul
ga

ri
s,

 B
et

ul
a 

pe
nd

ul
a,

 
C

ap
se

lla
 

bu
rs

a-
pa

st
or

is
, 

C
he

lid
on

iu
m

 
m

aj
us

, 
C

ic
ho

ri
um

 
in

ty
bu

s,
 

D
au

cu
s 

ca
ro

ta
, 

D
ry

op
te

ri
s 
fi l

ix
-m

as
, 

E
qu

is
et

um
 a

rv
en

se
, 

H
yp

er
ic

um
 p

er
fo

ra
tu

m
, 

Fr
an

gu
la

 a
ln

us
, 

Le
on

ur
us

 v
ill

os
us

, 
Ly

th
ru

m
 s

al
ic

ar
ia

, 
M

el
ilo

tu
s 

of
fi c

in
al

is
, 

O
en

ot
he

ra
 b

ie
nn

is
, 

O
ri

ga
nu

m
 v

ul
ga

re
, 

Pe
rs

ic
ar

ia
 m

ac
ul

os
a,

 
Po

pu
lu

s 
al

ba
, 

P.
 t

re
m

ul
a,

 Q
ue

rc
us

 r
ob

ur
, 

R
ub

us
 c

ae
si

us
, 

Sa
m

bu
cu

s 
ni

gr
a,

 T
an

ac
et

um
 v

ul
ga

re
, V

er
ba

sc
um

 p
hl

om
oi

de
s 

an
d 

ot
h

er
s.

 

Sy
na

nt
hr

op
ic

 s
pe

ci
es

, e
sp

ec
ia

lly
 a

nn
u

al
 a

nd
 b

ie
nn

ia
l o

ne
s,

 
of

te
n 

fo
rm

 d
en

se
 h

ig
h-

po
pu

la
ti

on
 f

or
m

at
io

n 
in

 a
 s

m
al

l 
ar

ea
 

(5
–1

0 
m

2 ) 
w

it
h 

pa
rt

ia
lly

 o
r 

co
m

pl
et

el
y 

di
sr

u
pt

ed
 v

eg
et

at
io

n.
 

Th
e 

ex
is

te
nc

e 
of

 s
u

ch
 h

ig
hl

y 
pr

od
u

ct
iv

e 
ra

w
 p

op
u

la
ti

on
s 

is
 

ch
ar

ac
te

ri
ze

d 
by

 s
ho

rt
 l

ife
 d

u
ra

ti
on

, 
al

th
ou

gh
 t

he
y 

qu
ic

kl
y 

co
lo

ni
ze

 o
th

er
 d

is
ru

pt
ed

 a
re

as
 a

nd
 p

ro
vi

de
 t

he
 r

aw
 m

at
er

ia
l 

of
 g

re
at

 s
ig

ni
fi c

an
ce

 i
n 

di
ffe

re
nt

 r
eg

io
ns

 d
u

e 
to

 t
he

ir
 h

ig
h

 
le

ve
l 

of
 r

ea
ct

iv
it

y 
[3

9]
. 

Pe
re

nn
ia

l 
sp

ec
ie

s 
ar

e 
ab

le
 t

o 
fo

rm
 

sy
na

nt
hr

op
ic

 r
aw

 a
rr

ay
s 

on
 t

he
 la

nd
 o

f s
ev

er
al

 a
cr

es
, a

nd
 in

 
ca

se
 o

f 
ab

se
nc

e 
of

 t
he

 e
xt

er
na

l 
de

st
ru

ct
iv

e 
im

pa
ct

 o
n 

th
ei

r 
po

pu
la

ti
on

s;
 t

he
y 

ca
n 

pr
es

er
ve

 t
he

ir
 r

aw
 m

at
er

ia
l 

re
so

u
rc

e 
va

lu
e 

fo
r 

5–
10

 y
ea

rs
. A

ve
ra

ge
ly

, t
he

 r
es

ou
rc

e 
si

gn
ifi 

ca
nt

 ty
pe

s 
of

 t
he

 s
yn

an
th

ro
pi

c 
fl o

ra
 (

in
 s

en
se

 o
f 

th
ei

r 
ra

w
 m

at
er

ia
ls

) 
co

ns
ti

tu
te

 a
bo

u
t 

15
–2

0 
%

 o
f t

he
 la

nd
 t

he
y 

gr
ow

 o
n;

 fo
r 

so
m

e 
sp

ec
ie

s,
 e

.g
. 

C
on

yz
a 

ca
na

de
ns

is
, C

en
ta

ur
ea

 c
ya

nu
s,

 C
on

iu
m

 
m

ac
ul

at
um

, 
D

au
cu

s 
ca

ro
ta

, 
U

rt
ic

a 
di

oi
ca

, 
M

at
ric

ar
ia

 r
ec

ut
ita

 
th

is
 v

al
u

e 
ca

n 
re

ac
h 

u
p 

to
 5

0 
%

. 



58
59

B
es

id
es

 o
f 

th
e 

sy
n

an
th

ro
pi

c 
sp

ec
ie

s,
 t

o 
th

e 
w

id
es

pr
ea

d 
gr

ou
p 

of
 t

h
e 

m
ed

ic
in

al
 p

la
n

ts
 b

el
on

g 
al

so
 t

h
e 

sp
ec

ie
s,

 t
h

e 
h

ab
it

at
s 

of
 w

h
ic

h
 a

re
 a

ss
oc

ia
te

d 
w

it
h

 n
at

u
ra

l 
or

 s
lig

h
tl

y 
di

st
u

rb
ed

 
pl

an
t 

co
m

m
u

n
it

ie
s:

 
A

gr
im

on
ia

 
eu

pa
to

ri
a,

 
A

sp
ar

ag
us

 o
ffi 

ci
na

lis
, 

C
en

ta
ur

iu
m

 e
ry

th
ra

ea
, 

C
lin

op
od

iu
m

 
vu

lg
ar

e,
 

C
ra

ta
eg

us
 

sa
ng

ui
ne

a,
 

G
ra

tio
la

 
of
fi c

in
al

is
, 

In
ul

a 
ge

rm
an

ic
a,

 
Ly

th
ru

m
 

sa
lic

ar
ia

, 
O

no
ni

s 
ar

ve
ns

is
, 

V
er

on
ic

a 
of
fi c

in
al

is
 e

tc
. 

Th
ey

 
gr

ow
 

in
 

a 
sc

at
te

re
d 

or
 

fr
ag

m
en

te
d 

m
an

n
er

 o
n

 a
 l

ar
ge

 t
er

ri
to

ry
 a

n
d 

ge
n

er
al

ly
 a

re
 v

al
u

ab
le

 i
n

 
te

rm
s 

of
 t

h
ei

r 
ra

w
 m

at
er

ia
l. 

H
ow

ev
er

, 
th

e 
sp

at
ia

l 
st

ru
ct

u
re

 
of

 t
h

ei
r 

po
pu

la
ti

on
s 

is
 a

gg
re

ga
te

d 
or

 m
u

lt
ip

le
 in

 n
at

u
re

 a
s 

a 
sm

al
l 

ar
ea

 o
f 

th
es

e 
ty

pe
s 

te
n

ds
 t

o 
be

 o
f 

lo
w

 v
al

u
e 

in
 t

er
m

s 
of

 t
h

ei
r 

ra
w

 m
at

er
ia

l. 
Th

e 
to

ta
l a

re
a 

of
 t

h
e 

po
pu

la
ti

on
s 

w
it

h
 

re
so

u
rc

ef
u

l 
si

gn
ifi 

ca
n

ce
 c

om
pr

is
es

 l
es

s 
th

an
 1

0 
%

 o
f 

th
e 

ar
ea

 o
f 

th
e 

pl
an

t 
sp

ec
ie

s 
di

st
ri

bu
ti

on
; 

h
ow

ev
er

, 
fo

r 
su

ch
 

sp
ec

ie
s 

as
 A

lth
ae
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ic

in
al

 p
la

n
ts

 
is

 f
ou

n
d 

in
 t

h
e 

Pr
ec

ar
pa

tt
ia

 a
n

d 
Tr

an
sc

ar
pa

tt
ia

 (
84

7 
an

d 
81

2 
sp

ec
ie

s,
 r

es
pe

ct
iv

el
y)

, 
al

th
ou

gh
 t

h
es

e 
re

gi
on

s 
in

cl
u

de
 

ge
n

er
al

ly
 s

m
al

le
r 

ar
ea

s 
of

 p
la

n
t 

co
m

m
u

n
it

ie
s,

 w
h

er
e 

th
e 

sp
ec

ie
s 

of
 u

se
fu

l p
la

n
ts

 h
av

e 
a 

re
so

u
rc

e 
va

lu
e.

 T
h

es
e 

re
gi

on
s 

ar
e 

ch
ar

ac
te

ri
ze

d 
by

 a
 l

ar
ge

 d
iv

er
si

ty
 o

f 
cu

lt
iv

at
ed

 a
n

d 
in

tr
od

u
ce

d 
pl

an
ts

 (1
14

 a
n

d 
11

5 
sp

ec
ie

s)
, t

h
e 

ra
w

 m
at

er
ia

l o
f 

w
h

ic
h

 is
 u

se
d 

fo
r 

m
ed

ic
in

al
 p

u
rp

os
es

. 
 A

m
on

g 
ot

h
er

 
sp

ec
ie

s,
 

th
e 

m
ai

n
 

ra
w

 
m

at
er

ia
ls

 
w

h
ic

h
 

ar
e 

co
n

ce
n

tr
at

ed
 

in
 

th
e 

C
ar

pa
th

ia
n

s 
an

d 
it

s 
ad

ja
ce

n
t 

ar
ea

s,
 a

re
 t

h
e 

fo
llo

w
in

g:
 A

rn
ic

a 
m

on
ta

na
, 

A
st

ra
nt

ia
 m

aj
or

, 
A

bi
es

 
al

ba
, 

A
co

ni
tu

m
 

m
ol

da
vi

cu
m

, 
A

de
no

st
yl

es
 

al
lia

ri
ae

, 
A

lc
he

m
ill

a 
fl a

be
lla

ta
, 

A
ru

nc
us

 
di

oi
cu

s,
 

C
ar

lin
a 

ac
au

lis
, 

C
en

ta
ur

ea
 

ph
ry

gi
a,

 
C

ol
ch

ic
um

 
au

tu
m

na
le

, 
C

ra
ta

eg
us
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la
ev

ig
at

a,
 D

or
on

ic
um

 a
us

tr
ia

cu
m

, D
. c

ar
pa

tic
um

, H
yp

er
ic

um
 

m
ac

ul
at

um
, 

Ju
ni

pe
ru

s 
si

bi
ri

ca
, 

La
se

rp
iti

um
 a

lp
in

um
, 

Pi
nu

s 
m

ug
o,

 P
ol

yg
on

at
um

 v
er

tic
ill

at
um

, 
Pu

lm
on

ar
ia

 r
ub

ra
, 

R
um

ex
 

al
pi

nu
m

, 
Sy

m
ph

yt
um

 
co

rd
at

um
, 

Th
ym

us
 

al
pe

st
ri

s,
 

Th
. 

al
te

rn
an

s,
 V

er
at

ru
m

 a
lb

um
. 

Th
er

e 
is

 a
 c

on
si

de
ra

bl
e 

di
ve

rs
it

y 
of

 t
h

e 
pl

an
t 

sp
ec

ie
s 

in
 

th
e 

st
ep

pe
 r

eg
io

n
s 

of
 U

kr
ai

n
e,

 b
u

t 
th

e 
re

so
u

rc
e 

po
te

n
ti

al
 

of
 

m
os

t 
of

 
th

em
 

is
 

lim
it

ed
 

du
e 

to
 

th
e 

h
ig

h
 

ec
on

om
ic

 
de

ve
lo

pm
en

t 
of

 t
h

e 
te

rr
it

or
ie

s.
 G

en
er

al
ly

, 
in

 t
h

e 
R

ig
h

t 
ba

n
k 

of
 t

h
e 

st
ep

pe
 r

eg
io

n
s 

oc
cu

r 
89

6 
sp

ec
ie

s 
of

 m
ed

ic
in

al
 p

la
n

ts
 

w
it

h
 o

n
ly

 1
2 

sp
ec

ie
s 

h
av

in
g 

th
e 

si
gn

ifi 
ca

n
t 

ra
w

 m
at

er
ia

l 
ba

si
s.

 T
h

e 
la

tt
er

 o
n

es
 a

re
 d

om
in

an
tl

y 
re

pr
es

en
te

d 
by

 s
pe

ci
es

 
of

 s
yn

an
th

ro
pi

c 
fl o

ra
 a

n
d 

th
e 

w
id

es
pr

ea
d 

sp
ec

ie
s,

 s
u

ch
 a

s 
Th

ym
us

 d
im

or
ph

us
, 

Sa
m

bu
cu

s 
ni

gr
a,

 M
at

ri
ca

ri
a 

re
cu

tit
a,

 
H

yp
er

ic
um

 p
er

fo
ra

tu
m

, 
H

el
ic

hr
ys

um
 a

re
na

ri
um

, 
C

ri
ni

ta
ri

a 
vi

llo
sa

, 
C

ra
ta

eg
us

 s
pp

. 
an

d 
R

os
a 

sp
p.

 T
h

e 
Le

ft
 b

an
k 

ar
ea

s 
in

cl
u

de
 a

 s
lig

h
tl

y 
sm

al
le

r 
n

u
m

be
r 

of
 m

ed
ic

in
al

 p
la

n
ts

 (8
39

), 
an

d 
th

e 
st

ep
pe

 r
eg

io
n

s 
of

 C
ri

m
ea

 a
re

 c
h

ar
ac

te
ri

ze
d 

by
 l

es
s 

di
ve

rs
it

y 
in

 t
er

m
s 

of
 m

ed
ic

in
al

 p
la

n
ts

 (
61

5 
sp

ec
ie

s)
 d

u
e 

to
 

a 
si

gn
ifi 

ca
n

t 
tr

an
sf

or
m

at
io

n
 o

f 
th

e 
n

at
u

ra
l 

ec
os

ys
te

m
s 

in
 

th
e 

re
gi

on
. 

M
os

t 
of

 t
h

e 
sp

ec
ie

s 
th

at
 o

cc
u

r 
h

er
e 

ar
e 

qu
it

e 
w

id
es

pr
ea

d 
w

it
h

 2
8 

of
 th

em
 g

ro
w

in
g 

on
ly

 in
 th

e 
st

ep
pe

 a
re

as
. 

In
 t

h
e 

so
u

th
er

n
 s

te
pp

e 
re

gi
on

s 
of

 U
kr

ai
n

e 
oc

cu
rs

 t
h

e 
m

ai
n

 r
es

ou
rc

e 
po

te
n

ti
al

 o
f 

M
at

ri
ca

ri
a 

re
cu

tit
a 

an
d 

lo
ca

lit
ie

s 
of

 G
ly

cy
rr

hi
za

 g
la

br
a.

 T
h

e 
la

tt
er

 s
pe

ci
es

 i
s 

ra
re

 a
n

d 
u

n
de

r 
pr

ot
ec

ti
on

. T
h

e 
va

lu
ab

le
 m

ed
ic

in
al

 p
la

n
ts

 in
 t

h
e 

S
te

pp
e 

ar
ea

 
in

cl
u

de
 A

do
ni

s 
ve

rn
al

is
, 

A
st

ra
ga

lu
s 

da
sy

an
th

us
, 

Pa
eo

ni
a 

te
nu

ifo
lia

, w
h

ic
h

 a
re

 li
st

ed
 in

 t
h

e 
R

ed
 D

at
a 

B
oo

k 
of

 U
kr

ai
n

e;
 

th
ei

r 
ba

si
c 

h
ab

it
at

s 
ar

e 
as

so
ci

at
ed

 w
it

h
 t

h
e 

st
ep

pe
 p

la
n

t 
co

m
m

u
n

it
ie

s 
of

 t
h

e 
Le

ft
 b

an
k 

st
ep

pe
 a

n
d 

th
e 

fo
ot

h
ill

s 
of

 t
h

e 
C

ri
m

ea
n

 m
ou

n
ta

in
s.

 

Th
e 

hi
gh

 d
iv

er
si

ty
 o

f t
he

 m
ed

ic
in

al
 p

la
nt

s 
is

 th
e 

m
ai

n 
fe

at
u

re
 

of
 t

he
 f

oo
th

ill
 a

nd
 m

ou
nt

ai
n 

re
gi

on
s 

of
 t

he
 C

ri
m

ea
. 

Th
er

e 
ar

e 
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sp
ec

ie
s 

gr
ow

in
g 

th
er

e,
 w

ith
 o

nl
y 

47
 o

f t
he

m
 b

ei
ng

 c
u

lti
va

te
d 

an
d 

in
tr

od
u

ce
d.

 2
43

 p
la

nt
 s

pe
ci

es
 o

cc
u

r 
in

 C
ri

m
ea

 t
ha

t 
do

es
 

no
t 

gr
ow

 in
 o

th
er

 r
eg

io
ns

 o
f 

U
kr

ai
ne

 w
ith

 1
91

 o
f 

th
em

 f
ou

nd
 

on
ly

 i
n 

th
e 

m
ou

nt
ai

n 
ar

ea
s.

 D
es

pi
te

 s
u

ch
 a

 g
re

at
 v

ar
ie

ty
 o

f 
m

ed
ic

in
al

 p
la

nt
 s

pe
ci

es
, 

m
os

t 
of

 t
he

se
 r

es
ou

rc
es

 a
re

 l
im

ite
d 

or
 a

bs
en

t 
du

e 
to

 t
he

 la
rg

e 
qu

an
tit

y 
of

 t
ra

ns
fo

rm
ed

 v
eg

et
at

io
n

 
on

 
th

e 
pe

ni
ns

u
la

, 
as

 
w

el
l 

as
 

th
e 

lim
ite

d 
ar

ea
 

of
 

ha
bi

ta
t 

su
ita

bl
e 

fo
r 

th
e 

im
pl

em
en

ta
tio

n 
of

 t
he

 r
es

ou
rc

e 
po

te
nt

ia
l 

of
 

th
e 

m
ed

ic
in

al
 p

la
nt

s.
 O

nl
y 

10
 s

pe
ci

es
 o

f t
he

 m
ed

ic
in

al
 p

la
nt

s 
ha

ve
 c

on
si

de
ra

bl
e 

st
oc

ks
 o

f 
th

e 
ra

w
 m

at
er

ia
l, 

w
hi

ch
 i

nc
lu

de
 

th
e 

ge
ne

ra
 o

f 
C

ra
ta

eg
us

 a
nd

 R
os

a,
 s

yn
an

th
ro

pi
c 

sp
ec

ie
s 

an
d 

Th
ym

us
 c

al
lie

ri,
 O

rig
an

um
 v

ul
ga

re
, M

en
th

a 
lo

ng
ifo

lia
. 

Th
u

s,
 a

m
on

g 
th

e 
sp

ec
ie

s 
of

 t
h

e 
w

ild
 v

as
cu

la
r 

pl
an

ts
 o

f 
m

ed
ic

in
al

 i
m

po
rt

an
ce

 i
n

 U
kr

ai
n

e,
 o

n
ly

 a
bo

u
t 

25
 %

 o
f 

th
em

 
ar

e 
va

lu
ab

le
 i

n
 t

er
m

s 
of

 t
h

e 
re

so
u

rc
e 

im
po

rt
an

ce
. 

O
th

er
 

sp
ec

ie
s 

h
av

e 
lim

it
ed

 r
es

ou
rc

es
 a

n
d 

ar
e 

in
co

rp
or

at
ed

 in
to

 th
e 

gr
ou

p 
of

 th
e 

ra
w

 m
at

er
ia

ls
, w

h
ic

h
 a

re
 e

it
h

er
 o

f l
it

tl
e 

re
so

u
rc

e 
va

lu
e 

or
 a

re
 c

u
rr

en
tl

y 
u

n
de

r 
pr

ot
ec

ti
on

.

3.
7.

 T
hr

ea
ts

 to
 th

e 
m

ed
ic

in
al

 p
la

nt
s 

an
d 

re
so

ur
ce

s

Th
e 

m
ai

n
 

th
re

at
s 

to
 

th
e 

m
ed

ic
in

al
 

pl
an

ts
 

an
d 

th
ei

r 
re

so
u

rc
es

 in
cl

u
de

: 
– 

D
is

tu
rb

an
ce

 o
f t

h
ei

r 
h

ab
it

at
; 

– 
E

xc
es

si
ve

 o
pe

ra
ti

on
al

 lo
ad

; 
– 

C
on

ta
m

in
at

io
n

 b
y 

h
er

bi
ci

de
s,

 p
es

ti
ci

de
s,

 h
ea

vy
 m

et
al

s,
 

ra
di

on
u

cl
id

es
, a

n
d 

ot
h

er
s.

 
E

xp
lo

ra
ti

on
 o

f t
h

e 
ty

pe
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n
d 

de
gr

ee
 o

f t
h

re
at

 to
 th

e 
m

ed
ic

in
al

 
pl

an
ts
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s 
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se

n
ti

al
 i

n
 o

rd
er

 t
o 

de
te

rm
in

e 
th

e 
ac

ce
pt

ab
le

 
u

se
 o

f 
th

ei
r 

re
so

u
rc

es
 a

t 
th

e 
lo

ca
l 

an
d 

n
at

io
n

al
 l

ev
el

s 
or

 
de

ve
lo

pm
en

t 
of

 m
ea

su
re

s 
fo

r 
en
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ro

n
m

en
ta

l 
pr

ot
ec

ti
on

 a
n

d 
co

n
se

rv
at

io
n

 o
f t

h
ei

r 
h

ab
it

at
 a

re
as

. 
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D
is

tu
rb

an
ce

 o
f t

h
e 

pl
an

t 
h

ab
it

at
 (i

t’s
 d

ry
in

g,
 t

im
be

r 
st

an
d 

cu
tt

in
g)

 c
au

se
s 

a 
th

re
at

 to
 th

e 
m

ed
ic

in
al

 p
la

n
t c

om
m

u
n

it
ie

s,
 

w
h

ic
h

 a
re

 r
el

at
ed

 t
o 

th
e 

h
ab

it
at

s 
of

 m
ar

sh
es
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n

d 
fo

re
st

s.
 

Th
u

s,
 A

co
ru

s 
ca

la
m

us
 i

s 
se

n
si

ti
ve

 t
o 

th
e 

de
cr

ea
se

 o
f 

th
e 

gr
ou

n
dw

at
er

 l
ev

el
. 

It
 q

u
ic

kl
y 

lo
se

s 
th

e 
re

so
u

rc
e 

va
lu

e 
in

 a
 

ye
ar

 o
r 

tw
o 

in
 th

e 
ar

ea
s 

su
bj

ec
te

d 
to

 d
ry

in
g.

 M
ea

n
w

h
ile

, s
u

ch
 

vi
ta

lit
y 

pa
ra

m
et

er
s 

as
 t

h
e 

pl
an

t 
h

ei
gh

t,
 t

h
ic

kn
es

s 
of

 r
oo

ts
 

an
d 

th
ei

r 
de

n
si

ty
 p

er
 a

re
a 

u
n

it
 b

ec
om

e 
lo

w
er

. 
Th

e 
en

ti
re

 
ar

ra
ys

 b
ec

om
e 

sp
lit

 i
n

to
 f

ra
gm

en
ts

 l
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at
ed

 i
n

 d
is

se
n

si
on

s.
 

Th
e 
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n

si
st

en
t 

lo
w

er
in

g 
of

 w
at

er
 l

ev
el

s 
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lo
w

 1
0 
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 i

s 
ex

tr
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el
y 

da
n
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ro

u
s 

fo
r 

th
e 

re
so

u
rc

e 
va

lu
e 

of
 t

h
e 

sp
ec

ie
s.

Th
es

e 
u

n
fa

vo
ra

bl
e 

en
vi

ro
n

m
en

ta
l 

co
n

di
ti

on
s 

fo
r 

A
co

ru
s 

ca
la

m
us

 g
et

 e
ve

n
 m

or
e 

co
m

pl
ic

at
ed

 w
it

h
 t

h
e 

u
se

 o
f p

ar
ti

al
ly

 
dr

ie
d 
fl o

od
pl

ai
n

 a
re

as
 w

it
h

 t
h

ei
r 

po
pu

la
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on
s 

fo
r 

gr
az

in
g.

 
U

n
re

gu
la

te
d 

h
ar

ve
st

in
g 

on
 t

h
e 

pa
rt

ia
lly

 d
ri

ed
 la

n
ds

 le
ad

s 
to

 
th

e 
ca

ta
st

ro
ph

ic
 d

ec
lin

e 
of

 n
at

u
ra

l 
re

so
u

rc
es

 o
f 

th
e 

sp
ec

ie
s 

an
d 

a 
de

cr
ea

se
 i

n
 t

h
e 

vo
lu

m
es

 o
f 

it
s 

co
lle

ct
io

n
. 

C
al

am
u

s 
be

lo
n

gs
 t

o 
th

e 
gr

ou
p 

of
 s

pe
ci

es
, 

th
e 

n
at

u
ra

l 
ra

w
 s

to
ck

s 
of

 
w

h
ic

h
 is

 o
n

 t
h

e 
ve

rg
e 

of
 e

xt
in

ct
io

n
 in

 U
kr

ai
n

e.
 O

ve
r 

th
e 

pa
st

 
20

 y
ea

rs
 i

ts
 r

es
ou

rc
es

 i
n

 U
kr

ai
n

e 
h

av
e 

de
cr

ea
se

d 
in

 m
or

e 
th

an
 1

0 
ti

m
es

. 
Th

e 
lo

st
 n

at
u

ra
l 

re
so

u
rc

es
 o

f 
th

is
 s

pe
ci

es
 

ca
n

n
ot

 b
e 

re
st

or
ed

. 
Th

er
ef

or
e,

 i
t 

is
 e

xt
re

m
el

y 
im

po
rt

an
t 

n
ow

ad
ay

s 
to

 c
on

tr
ol

 t
h

e 
u

se
 o

f 
it

s 
ra

w
 m

at
er

ia
ls

 i
n

 t
h

e 
n

at
u

ra
l h

ab
it

at
s.

 
 Th

e 
ke

y 
h

ab
it

at
s 

an
d 

re
so

u
rc

es
 o

f L
ed

um
 p

al
us

tr
e,

 A
co

ru
s 

ca
la

m
us

, 
M

en
ya

nt
he

s 
tr

ifo
lia

ta
, 

an
d 

Po
ly

go
nu

m
 

bi
st

or
ta

 
oc

cu
r 

in
 t

h
e 

w
et

 m
ea

do
w

s,
 m

ar
sh

es
 a

n
d 

co
as

ta
l 

w
at

er
 

co
m

m
u

n
it

ie
s.

 T
h

e 
re

so
u

rc
es

 o
f 

th
es

e 
sp

ec
ie

s 
de

cr
ea

se
d 

n
ot

 
on

ly
 d

u
e 

to
 t

h
e 

op
er

at
io

n
al

 lo
ad

, 
bu

t 
al

so
 t

h
e 

di
sl

oc
at

io
n

 o
f 

ec
ot

yp
es

, 
w

h
er

e 
th

es
e 

pl
an

ts
 g

ro
w

. 
Fi

rs
t 

of
 a

ll,
 i

t 
is

 d
ry

in
g.

 
S

u
cc

es
si

on
 

of
 

th
e 

pl
an

t 
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m
m

u
n

it
ie

s 
in

 
su

ch
 

ar
ea

s 
is

 
ir

re
ve

rs
ib

le
 e

ve
n

 in
 c
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e 

of
 d

is
co

n
ti

n
u

at
io

n
 o

f t
h

ei
r 

ec
on

om
ic

 
de

ve
lo

pm
en

t.
 T

h
e 

re
so

u
rc

e 
va

lu
e 

of
 th

e 
ra

w
 m

at
er

ia
l o

f t
h

es
e 

sp
ec

ie
s 

m
ay

 b
e 

lo
st

 in
 2

–3
 y

ea
rs

 in
 t

h
e 

dr
ie

d 
ar

ea
s 

[1
7]

. 

D
ef

or
es

ta
ti

on
 le

ad
s 

to
 a

 c
om

pl
et

e 
or

 a
lm

os
t t

ot
al

 d
es

tr
u

ct
io

n
 

of
 

th
e 

ha
bi

ta
t 

fo
r 

po
pu

la
ti

on
s 

of
 

C
on

va
lla

ria
 

m
aj

al
is

, 
V

ac
cc

in
iu

m
 m

yr
til

lu
s,

 V
. v

iti
s-

id
ae

a,
 t

he
 r

es
ou

rc
e 

si
gn

ifi 
ca

nc
e 

of
 w

hi
ch

 m
ay

 r
ec

ov
er

 o
nl

y 
w

it
hi

n 
th

e 
pe

ri
od

 o
f 2

0 
ye

ar
s,

 w
he

n
 

w
ill

 b
e 

fo
rm

ed
 t

he
 b

as
ic

 la
ye

rs
 o

f f
or

es
t 

co
m

m
u

ni
ti

es
. 

Th
e 

op
er

at
in

g 
lo

ad
 o

f 
th

e 
pl

an
t 

po
pu

la
ti

on
s 

in
cl

u
de

s 
m

ow
in

g,
 g

ra
zi

n
g 

an
d 

th
e 

ra
w

 m
at

er
ia

l h
ar

ve
st

in
g.

 M
od

er
at

e 
n

u
m

be
rs

 
of

 
th

es
e 

ac
ti

vi
ti

es
 

ar
e 

n
ot

 
de

tr
im

en
ta

l 
to

 
th

e 
pl

an
t 

re
so

u
rc

es
. 

M
or

eo
ve

r,
 

di
ffe

re
n

t 
pl

an
t 

sp
ec

ie
s 

h
av

e 
a 

sp
ec

ifi 
c 

re
ac

ti
on

 t
o 

su
ch

 m
ea

su
re

s.
 T

h
u

s,
 p

la
n

ts
 o

f 
th

e 
ge

n
er

a 
H

yp
er

ic
um

, 
A

ch
ill

ea
 a

n
d 

R
os

a 
ar

e 
w

ea
kl

y 
se

n
si

ti
ve

 
to

 t
h

e 
op

er
at

io
n

al
 e

xp
os

u
re

, 
w

h
ile

 A
do

ni
s 

ve
rn

al
is

, 
A

rn
ic

a 
m

on
ta

na
 a

n
d 

A
st

ra
ga

lu
s 

da
sy

an
th

us
 r

at
h

er
 q

u
ic

kl
y 

lo
se

 
th

ei
r 

re
so

u
rc

e 
si

gn
ifi 

ca
n

ce
 i

n
 c

on
di

ti
on

s 
of

 t
h

e 
gr

az
in

g 
an

d 
ex

pl
oi

ta
ti

ve
 lo

ad
. 

N
ow

ad
ay

s 
u

n
de

r 
th

e 
th

re
at

 o
f n

at
u

ra
l r

es
ou

rc
es

 d
ep

le
ti

on
 

du
e 

to
 v

io
la

ti
on

 o
f 

en
vi

ro
n

m
en

ta
l 

co
n

di
ti

on
s 

fo
r 

th
e 

gr
ow

th
 

an
d 

ex
pl

oi
ta

ti
on

 e
xp

os
u

re
 a

re
 t

h
e 

fo
llo

w
in

g 
m

ed
ic

in
al

 p
la

n
t 

sp
ec

ie
s:

 
A

co
ru

s 
ca

la
m

us
, 

C
en

ta
ur

iu
m

 
er

yt
hr

ae
a,

 
Le

du
m

 
pa

lu
st

re
, C

on
va

lla
ri

a 
m

aj
al

is
, M

en
ya

nt
he

s 
tr

ifo
lia

ta
, T

hy
m

us
 

se
rp

yl
lu

m
, 

V
in

ca
 m

in
or

, 
V

er
at

ru
m

 l
ob

el
ia

nu
m

, 
Po

le
m

on
iu

m
 

co
er

ul
eu

m
, 

Po
ly

go
nu

m
 b

is
to

rt
a,

 L
yc

op
od

iu
m

 c
la

va
tu

m
 [
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] 

(A
pp

en
di

x,
 T

ab
le

 3
). 

Th
e 

po
pu

la
ri

ty
 o

f 
th

e 
ph

yt
ot

h
er

ap
y,

 e
sp

ec
ia

lly
 o

f 
th

e 
fo

lk
 

m
ed

ic
in

e,
 r

ei
n

fo
rc

ed
 t

h
e 

n
eg

at
iv

e 
h

u
m

an
 i

m
pa

ct
 o

n
 t

h
e 

n
at

u
ra

l a
rr

ay
s 

of
 m

an
y 

m
ed

ic
in

al
 p

la
n

ts
. T

h
is

 is
 p

ar
ti

cu
la

rl
y 

tr
u

e 
fo

r 
th

e 
sp

ec
ie

s,
 t

h
e 

w
ild

 r
es

ou
rc

es
 o

f w
h

ic
h

 a
re

 li
m

it
ed

, 
an

d,
 t

h
u

s,
 e

ve
n

 t
h

e 
sm

al
l 

qu
an

ti
ti

es
 o

f 
th

e 
ra

w
 m

at
er

ia
l 

h
ar

ve
st

in
g 

co
u

ld
 l

ea
d 

to
 t

h
e 

ex
ti

n
ct

io
n

 o
f 

th
e 

sp
ec

ie
s 

in
 a

 
pa

rt
ic

u
la

r 
re

gi
on

 (A
pp

en
di

x,
 T

ab
le

 3
). 

H
ar

ve
st

in
g 

th
e 

ra
w

 
m

at
er

ia
ls

 
w

it
h

 
th

e 
po

ss
ib

ili
ty

 
of

 
it

s 
po

pu
la

ti
on

 a
n

d 
re

so
u

rc
es

 r
ec

ov
er

y 
do

es
 n

ot
 h

ar
m

 t
h

e 
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pl
an

t 
po

pu
la

ti
on

. 
Th

re
at

 t
o 

th
e 

po
pu

la
ti

on
 s

ta
tu

s 
an

d 
th

ei
r 

re
so

u
rc

es
 l

ie
s 

in
 n

on
-c

om
pl

ia
n

ce
 w

it
h

 r
u

le
s 

an
d 

sc
op

e 
of

 
th

e 
al

lo
w

ab
le

 h
ar

ve
st

in
g 

of
 t

h
e 

ra
w

 m
at

er
ia

ls
, 

es
pe

ci
al

ly
 t

o 
sp

ec
ie

s 
of

 p
la

n
ts

 t
h

os
e 

h
av

e 
lim

it
ed

 d
is

tr
ib

u
ti

on
. 

W
it

h
 t

h
e 

ob
je

ct
iv

e 
of

 t
h

ei
r 

pr
es

er
va

ti
on

, 
th

e 
sp

ec
ie

s 
ar

e 
lis

te
d 

as
 t

h
e 

on
es

 t
h

at
 a

re
 p

ro
te

ct
ed

 a
t 

th
e 

lo
ca

l 
or

 n
at

io
n

al
 l

ev
el

s.
 F

or
 

th
e 

pl
an

t 
sp

ec
ie

s,
 t

h
e 

ra
w

 m
at

er
ia

ls
 o

f 
w

h
ic

h
 a

re
 c

ol
le

ct
ed

 
fr

om
 t

h
e 

en
vi

ro
n

m
en

t 
in

 l
ar

ge
 q

u
an

ti
ti

es
, 

ce
rt

ai
n

 l
im

it
s 

fo
r 

th
ei

r 
re

so
u

rc
e 

u
se

 a
re

 s
et

. 

Th
e 

ra
di

oa
ct

iv
e 

co
n

ta
m

in
at

io
n

 o
f t

h
e 

la
rg

e 
ar

ea
 o

f U
kr

ai
n

e 
ca

u
se

d 
ir

re
ve

rs
ib

le
 h

ar
m

 t
o 

th
e 

re
so

u
rc

es
 o

f 
w

ild
 m

ed
ic

in
al

 
pl

an
ts

, 
w

h
er

e 
w

er
e 

m
or

e 
th

an
 2

5 
%

, 
w

it
h

 s
om

e 
sp

ec
ie

s 
re

ac
h

in
g 

u
p 

to
 8

0 
%

 o
f 

th
e 

h
ar

ve
st

in
g 

vo
lu

m
es

 o
f 

th
e 

ra
w

 
m

ed
ic

in
al

 p
la

n
t 

m
at

er
ia

ls
.

A
t t

h
e 

co
n

ta
m

in
at

ed
 te

rr
it

or
y 

of
 U

kr
ai

n
e 

ar
e 

co
n

ce
n

tr
at

ed
 

ab
ou

t 
80

 %
 o

f 
th

e 
re

so
u

rc
e 

po
te

n
ti

al
 o

f 
Th

ym
us

 s
er

py
llu

m
, 

60
 

%
 

V
ac

ci
ni

um
 

m
yr

til
lu

s,
 

40
 

%
 

V
ac

ci
ni

um
 

vi
tis

-id
ae

a,
                             

70
 %

 F
ra

ng
ul

a 
al

nu
s,

 9
0 

%
 O

xy
co

cc
us

 p
al

us
tr

is
, 8

0 
%

 L
ed

um
 

pa
lu

st
re

, 
70

 
%

 M
en

ya
nt

he
s 

tr
ifo

lia
ta

, 
70

 
%

 
Ly

co
po

di
um

 
cl

av
at

um
, 

20
 %

 C
on

va
lla

ri
a 

m
aj

al
is

, 
70

 %
 C

al
lu

na
 v

ul
ga

ri
s,

 
10

0 
%

 A
rc

to
st

ap
hy

llo
s 

uv
a-

ur
si

, 
30

 %
 D

ry
op

te
ri

s 
fi l

ix
-m

as
, 

40
 %

 P
te

ri
di

um
 a

qu
ili

nu
m

, 
20

 %
 P

ot
en

til
la

 a
lb

a 
an

d 
40

 %
 o

f 
Po

te
nt

ill
a 

er
ec

ta
. 

A
cc

u
m

u
la

ti
on

 o
f t

h
e 

co
n

ta
m

in
an

ts
 in

 t
h

e 
pl

an
t 

ti
ss

u
es

 is
 

an
 u

n
de

si
ra

bl
e 

pr
oc

es
s.

 T
h

e 
h

er
ba

l 
su

bs
ta

n
ce

s 
co

n
ta

in
in

g 
h

ea
vy

 m
et

al
s 

or
 o

th
er

 c
on

ta
m

in
an

ts
 c

au
se

 a
 r

ea
l 

th
re

at
 t

o 
th

e 
lif

e 
pr

oc
es

se
s 

in
 t

h
e 

h
u

m
an

 b
od

y.
 A

dd
it

io
n

al
ly

 t
o 

th
e 

cl
im

at
ic

 
fa

ct
or

s,
 

th
e 

en
vi

ro
n

m
en

ta
l 

on
es

 
of

 
th

e 
h

u
m

an
 

n
at

u
re

 a
ls

o 
af

fe
ct

 t
h

e 
ch

em
ic

al
 c

om
po

si
ti

on
 o

f 
th

e 
pl

an
ts

. 
Th

es
e 

in
cl

u
de

 v
ar

io
u

s 
ki

n
ds

 o
f e

n
vi

ro
n

m
en

ta
l c

on
ta

m
in

an
ts

 
pr

es
en

t 
in

 t
h

e 
at

m
os

ph
er

e,
 h

yd
ro

sp
h

er
e 

an
d 

lit
h

os
ph

er
e 

th
at

 e
n

te
r 

pl
an

ts
 d

ir
ec

tl
y.

 T
h

e 
re

sp
on

se
 o

f 
pl

an
ts

 t
o 

th
e 

en
vi

ro
n

m
en

ta
l p

ol
lu

ti
on

 is
 c

om
pl

ex
 a

n
d 

am
bi

gu
ou

s.
 B

es
id

es
 

of
 th

e 
ty

pe
 o

f p
ol

lu
ti

on
, i

ts
 c

on
ce

n
tr

at
io

n
 in

 th
e 

en
vi

ro
n

m
en

t 
an

d 
th

e 
ti

m
e 

of
 im

pa
ct

 th
er

e 
al

so
 m

at
te

rs
 th

e 
ab

ili
ty

 o
f p

la
n

ts
 

to
 a

bs
or

b 
th

e 
po

llu
ta

n
ts

.

3.
8.

 S
ou

rc
es

 o
f m

ed
ic

in
al

 p
la

nt
s 

co
nt

am
in

at
io

n

E
co

sy
st

em
s 

of
 U

kr
ai

n
e 

ar
e 

ch
ar

ac
te

ri
ze

d 
by

 t
h

e 
h

ig
h

 
le

ve
ls

 o
f 

co
n

ta
m

in
at

io
n

 t
h

at
 i

n
ev

it
ab

ly
 a

ffe
ct

 t
h

e 
m

ed
ic

in
al

 
pl

an
ts

. T
h

e 
co

n
ta

m
in

at
ed

 m
ed

ic
in

al
 r

aw
 m

at
er

ia
l a

n
d 

h
er

ba
l 

pr
ep

ar
at

io
n

s 
de

ri
ve

d 
fr

om
 t

h
e 

ra
w

 m
at

er
ia

ls
 a

re
 t

h
e 

so
u

rc
es

 
of

 x
en

ob
io

ti
cs

 in
 t

h
e 

h
u

m
an

 b
od

y.
 T

h
es

e 
fo

re
ig

n
 s

u
bs

ta
n

ce
s 

ca
n

 l
ea

d 
to

 m
al

fu
n

ct
io

n
 o

f 
va

ri
ou

s 
or

ga
n

s 
an

d 
sy

st
em

s 
an

d 
m

od
ifi 

ca
ti

on
 o

f 
ph

ar
m

ac
ol

og
ic

al
 a

ct
iv

it
y 

of
 t

h
e 

ac
ti

ve
 

su
bs

ta
n

ce
s.

 

 T
h

e 
m

ai
n

 s
ou

rc
es

 o
f c

on
ta

m
in

at
io

n
 o

f t
h

e 
w

ild
 m

ed
ic

in
al

 
pl

an
ts

 a
re

: 
– 

In
du

st
ri

al
 e

n
te

rp
ri

se
s;

 
– 

R
oa

d 
an

d 
ra

il 
tr

an
sp

or
t;

 
– 

A
gr

ic
u

lt
u

re
 a

n
d 

fo
re

st
ry

, w
h

ic
h

 u
se

 fe
rt

ili
ze

rs
, h

er
bi

ci
de

s 
an

d 
pe

st
ic

id
es

; 
– 

M
an

-m
ad

e 
di

sa
st

er
s 

(a
cc

id
en

ts
 a

t n
u

cl
ea

r 
po

w
er

 p
la

n
ts

, 
ex

pl
os

io
n

s 
of

 p
ip

el
in

es
, e

tc
.).

 

C
u

rr
en

tl
y,

 
th

er
e 

ar
e 

ab
ou

t 
15

 
th

ou
sa

n
d 

po
llu

ta
n

ts
, 

th
e 

m
os

t 
da

n
ge

ro
u

s 
of

 w
h

ic
h

 i
n

cl
u

de
 p

ol
yc

yc
lic

 a
ro

m
at

ic
 

h
yd

ro
ca

rb
on

s,
 m

et
al

s,
 n

it
ra

te
s,

 p
es

ti
ci

de
s,

 h
er

bi
ci

de
s,

 a
n

d 
ra

di
on

u
cl

id
es

. 

Po
ly

cy
cl

ic
 a

ro
m

at
ic

 h
yd

ro
ca

rb
on

s 
ar

e 
co

n
ta

in
ed

 i
n

 t
h

e 
ex

h
au

st
 g

as
es

 o
f v

eh
ic

le
s,

 in
du

st
ri

al
 e

m
is

si
on

s 
(fe

rr
ou

s 
an

d 
n

on
fe

rr
ou

s 
m

et
al

lu
rg

y,
 c

oa
l a

n
d 

co
at

in
g 

in
du

st
ri

es
, t

h
e 

co
al

-
fi r

ed
 b

oi
le

rs
) 

an
d 

ch
ar

ac
te

ri
ze

d 
by

 a
 s

tr
on

g 
ca

rc
in

og
en

ic
 

ef
fe

ct
 o

n
 t

h
e 

h
u

m
an

 b
od

y 
(e

.g
., 

be
n

zo
-a

-p
yr

en
e 

ca
u

se
s 

sk
in

 
ca

n
ce

r)
. T

h
es

e 
su

bs
ta

n
ce

s 
ca

n
 e

as
ily

 p
en

et
ra

te
 t

h
ro

u
gh

 t
h

e 
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ep
id

er
m

is
 in

to
 th

e 
in

te
rn

al
 ti

ss
u

es
 o

f p
la

n
ts

 a
n

d 
ac

cu
m

u
la

te
 

in
 t

h
em

. 

M
et

al
s 

(n
ic

ke
l 

(N
i),

 
ch

ro
m

iu
m

 
(C

r)
, 

se
le

n
iu

m
 

(S
e)

, 
al

u
m

in
u

m
 (

A
l),

 c
ad

m
iu

m
 (

C
d)

, 
le

ad
 (

Pb
), 

co
pp

er
 (

C
u

), 
zi

n
c 

(Z
n

), 
et

c.
) 

ar
e 

th
e 

n
at

u
ra

l 
co

m
po

n
en

ts
 

in
vo

lv
ed

 
in

 
th

e 
pr

oc
es

se
s 

of
 r

es
pi

ra
ti

on
, p

la
n

t 
ph

ot
os

yn
th

es
is

 e
tc

., 
bu

t 
th

ei
r 

ex
ce

ss
iv

e 
co

n
ce

n
tr

at
io

n
 c

an
 b

e 
a 

so
u

rc
e 

of
 m

u
ta

ti
on

s 
in

 
pl

an
ts

 a
n

d 
se

rv
e 

as
 t

ox
in

s 
fo

r 
h

u
m

an
s.

 T
h

e 
u

se
 o

f 
m

et
al

s 
in

 t
h

e 
co

n
ta

m
in

at
ed

 p
la

n
t 

ra
w

 m
at

er
ia

l 
ca

n
 c

h
an

ge
 t

h
e 

ph
ys

io
lo

gi
ca

l 
re

sp
on

se
s 

an
d 

bi
oc

h
em

ic
al

 p
ar

am
et

er
s 

of
 t

h
e 

h
u

m
an

 b
od

y,
 a

n
d 

ge
n

er
al

ly
 r

es
u

lt
 in

 t
h

e 
di

se
as

e 
of

 c
h

em
ic

al
 

n
at

u
re

. 

Th
e 

pr
oc

es
s 

of
 m

et
al

s 
en

te
ri

n
g 

th
e 

h
u

m
an

 b
od

y 
la

rg
el

y 
de

pe
n

ds
 o

n
 th

e 
do

sa
ge

 fo
rm

 o
bt

ai
n

ed
 fr

om
 m

ed
ic

in
al

 p
la

n
ts

. 
H

ow
ev

er
, 

th
e 

fo
llo

w
in

g 
fa

ct
or

s 
h

av
e 

a 
si

gn
ifi 

ca
n

t 
in
fl u

en
ce

 
on

 t
h

e 
m

in
er

al
 t

ra
n

si
ti

on
 in

 t
h

e 
pr

ep
ar

at
io

n
s:

 
– 

Th
e 

n
at

u
re

 o
f t

h
e 

di
ss

ol
u

ti
on

 m
ed

iu
m

; 
– 

Th
e 

fo
rm

 o
f s

u
bs

ta
n

ce
 o

cc
u

rr
en

ce
 in

 t
h

e 
pl

an
t 

ti
ss

u
e;

 
– 

Th
e 

te
xt

u
re

 
an

d 
ch

em
ic

al
 

co
m

po
si

ti
on

 
of

 
th

e 
ra

w
 

m
at

er
ia

ls
. 

It
 i

s 
es

ta
bl

is
h

ed
 t

h
at

 a
 h

ig
h

 q
u

an
ti

ty
 o

f 
th

e 
m

in
er

al
s 

di
ffu

se
s 

in
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 t
h

e 
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u
eo

u
s 

or
 w

at
er

-a
lc

oh
ol

 e
xt

ra
ct

s 
h

av
in

g 
a 

40
 %

 c
on

ce
n

tr
at

io
n

 o
f 

al
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h
ol
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e.

g.
, 

in
fu

si
on

s,
 t

in
ct

u
re

s,
 

te
as

, 
fr

es
h

 j
u

ic
es

, 
liq

u
id

 e
xt

ra
ct

s)
. 

Th
e 

m
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n
 s

ou
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es
 o

f 
en
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ro

n
m

en
ta

l 
po

llu
ti

on
 

by
 

m
et

al
s 

ar
e 

tr
an

sp
or

t 
an

d 
in

du
st

ry
. 

Th
e 

to
xi

c 
su

bs
ta

n
ce

s 
ac

cu
m

u
la

te
 i

n
 p

la
n

ts
 i

n
 m

u
ch

 
h

ig
h

er
 q

u
an

ti
ti

es
 i

n
 c

as
e 

of
 t

h
e 

jo
in

t 
im

pa
ct

, 
e.

g.
, 

th
e 

co
n

te
n

t 
of

 l
ea

d 
in

 t
h

e 
ro

ad
si

de
 p

la
n

ts
 i

n
cr

ea
se

s 
50

 t
im

es
 

u
n

de
r 

th
e 

in
fl u

en
ce

 o
f 

io
n

iz
in

g 
ra

di
at

io
n

. 
In

 m
an

y 
ar

ea
s 

th
at

 h
av

e 
u

n
de

rg
on

e 
ra

di
at

io
n

 a
re

 h
ig

h
ly

 e
le

va
te

d 
le

ve
ls

 o
f 

n
it

ra
te

s.

Th
e 

h
ig

h
es

t 
ac

cu
m

u
la

ti
on

 
of

 
po

llu
ta

n
ts

 
oc

cu
rs

 
in

 
h

er
ba

ce
ou

s 
pl

an
ts

 w
it

h
 la

rg
e 

de
n

se
 le

av
es

 th
at

 h
av

e 
ro

se
tt

es
 

an
d 

fo
rm

 d
en

se
 c

om
m

u
n

it
ie

s.
 S

u
ch

 p
la

n
ts

 a
s 

st
ra

w
be

rr
ie

s,
 

n
et

tl
e,

 c
ol

ts
fo

ot
, 

ta
n

sy
, 

pl
an

ta
in

, 
w

or
m

w
oo

d,
 m

ot
h

er
w

or
t 

an
d 
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rr

ow
 t

en
d 

to
 a

cc
u

m
u

la
te

 t
ox

ic
 s

u
bs

ta
n

ce
s.
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rt

ili
ze

rs
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n
d 

pe
st

ic
id

es
 p

en
et

ra
te
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n

si
de

 t
h

e 
m

ed
ic

in
al

 
pl

an
ts

 t
h

at
 g

ro
w

 in
 fi 

el
ds

 o
r 

n
ea

rb
y.

 T
h

es
e 

su
bs

ta
n

ce
s 

h
av

e 
a 

n
eg

at
iv

e 
ef

fe
ct

 o
n

 t
h

e 
pr

oc
es

s 
of

 m
et

ab
ol

is
m

 in
 t

h
e 

h
u

m
an

 
bo

dy
; 

th
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 c
au

se
 p

oi
so

n
in

g,
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lle
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ic
 r
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ct

io
n

s,
 a

n
d 

h
av

e 
im

m
u

n
os

u
pp

re
ss

iv
e 

an
d 

ca
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in
og

en
ic

 e
ffe

ct
s.
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e 
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m
u

la
ti
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f 
n

it
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s 
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 p
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n

t 
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ie
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c 
ch
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ac

te
r o

f t
h

e 
pl

an
ts

, e
.g

. d
ill

, c
om

m
on

 p
la

n
ta

in
, c

el
an

di
n

e,
 

n
et

tl
e 

ap
pe

ar
 t

o 
be

 t
h

e 
n

it
ro

ph
ilo

u
s.

 C
on

su
m

pt
io

n
 o

f 8
–1

5 
g 

of
 n

it
ra

te
s 

pe
r 

da
y 

ca
n

 b
e 
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ta

l t
o 

h
u

m
an

s 
(t

h
e 

da
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 in
ta

ke
 

of
 n

it
ra

te
s 

in
 t

h
e 
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ou

n
t 

of
 le

ss
 t

h
an

 1
 m

g 
/ 
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 b

od
y 

w
ei

gh
t 

is
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cc
ep
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bl
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. 

Th
e 

de
gr

ee
 o

f 
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n
ve

rs
io

n
 o

f 
n

it
ra

te
s 

in
to

 
w

at
er
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n

 t
h

e 
ra

w
 p

la
n

t 
m

at
er

ia
l 

in
fu

si
on

s 
an

d 
de
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ct
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n

s 
co

rr
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n
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%
.

   T
h

e 
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n
ta

m
in

at
io

n
 o

f a
 m

ed
ic

in
al

 p
la

n
t w

it
h
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di

on
u

cl
id

es
 

ca
u

se
s 

a 
se

ri
ou

s 
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n
ge

r 
to

 h
u

m
an

 h
ea

lt
h
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O

n
ce

 t
h

ey
 e

n
te

r 
th

e 
bo

dy
, 

th
e 

ra
di

on
u

cl
id

es
 a

cc
u

m
u

la
te
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n

 t
h

e 
m

u
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le
 a

n
d 

bo
n

e 
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ss
u

es
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n
d 

be
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m
e 

th
e 

ce
n

te
r 
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 p

er
m

an
en

t 
ra

di
at

io
n

, 
w

h
ic

h
 c

an
 le

ad
 t

o 
th

e 
ac

u
te

 r
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ti

on
 s

yn
dr

om
e.

 

Th
e 

ra
di

on
u

cl
id

es
 w

it
h

 l
on

g 
h

al
f-

lif
e 

ti
m

e 
(e

.g
., 

ce
si

u
m
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13
7,

 t
h

e 
h
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f-

lif
e 
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 w

h
ic

h
 c

om
pr

is
es
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0 

ye
ar

s)
 t

h
at

 o
cc

u
r 

in
 

th
e 

en
vi

ro
n

m
en

t 
as

 
a 

re
su

lt
 

of
 

m
an

-m
ad

e 
di

sa
st

er
s 

or
 a

cc
id

en
ts

 p
os

e 
th

e 
gr

ea
te

st
 t

h
re

at
 t

o 
a 

h
u

m
an

. 
Th

e 
ra

di
on

u
cl

id
es

 c
an

 p
en

et
ra

te
 i

n
to

 p
la

n
ts

 b
ot

h
 t

h
ro

u
gh

 t
h

e 
ai

r 
an

d 
so

il.
 T

h
e 

gr
ea

te
st

 c
on

ce
n

tr
at

io
n

 o
f 

13
7 C

s 
am

on
gs

t 
of

 a
ll 

th
e 

m
ed

ic
in

al
 p

la
n

ts
 m

ay
 b

e 
fo

u
n

d 
in

 t
h

e 
fa

m
ili

es
 o

f 
E

ri
ca

ce
ae

 a
n

d 
Fa

ba
ce

ae
, 

w
it

h
 t

h
e 

le
ss

er
 d

eg
re

e 
of

 i
t 

be
in

g 
in

 
B

or
ag

in
ac

ea
e 

an
d 

C
ar

yo
ph

yl
la

ce
ae

, 
ev

en
 

le
ss

 
in

 
th

e 
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La
m

ia
ce

ae
 

(O
ri

ga
nu

m
 v

ul
ga

re
, 

Sa
lv

ia
 o

ffi 
ci

na
lis

, 
Th

ym
us

 
sp

p.
), 

an
d 

th
e 

m
in

im
al

 l
ev

el
 o

f 
it

 i
n

 o
cc

u
rs

 t
h

e 
fa

m
ili

es
 o

f 
A

st
er

ac
ea

e 
(A

ch
ill

ea
 m

ill
ef

ol
iu

m
, 

C
al

en
du

la
 o

ffi 
ci

na
lis

) 
an

d 
H

yp
er

ic
ac

ea
e 

(H
yp

er
ic

um
 p

er
fo

ra
tu

m
) [

12
]. 

Th
e 

m
ed

ic
in

al
 p

la
n

ts
 a

re
 b

ot
h

 t
h

e 
do

m
in

an
ts

 in
 t

h
e 

h
er

b-
u

n
de

r 
sh

ru
b 

la
ye

rs
 o

f f
or

es
ts

 a
n

d 
th

e 
ac

cu
m

u
la

to
rs

 o
f 13

7 C
s 

in
 th

e 
ty

pi
ca

l p
h

yt
oc

oe
n

os
es

 o
f p

in
e 

fo
re

st
s 

of
 th

e 
bo

re
al

 ty
pe

 
(A

2,
 A

3,
 B

2,
 a

n
d 

B
3)

. 
M

ea
n

w
h

ile
, 

ac
co

rd
in

g 
to

 t
h

e 
va

lu
es

 
of

 t
h

e 
TC

 (
tr

an
sf

er
 c

oe
ffi 

ci
en

t)
 o

f 
ra

di
on

u
cl

id
es

 13
7 C

s 
fr

om
 

so
il 

to
 t

h
e 

pl
an

t 
ra

w
 m

at
er

ia
l, 

th
e 

sp
ec

ie
s 

of
 t

h
is

 o
rd

er
 a

re
 

ra
n

ke
d 

in
 t

h
e 

fo
llo

w
in

g 
w

ay
: 

Le
du

m
 p

al
us

tr
e 

(T
C

 =
 1

25
.5

) 
> 

C
al

lu
na

 v
ul

ga
ri

s 
(1

10
.4

) 
> 

V
ac

ci
ni

um
 v

iti
s-

id
ae

a 
(9

7.
6)

 >
 

V
ac

ci
ni

um
 m

yr
til

lu
s 

(9
6.

6)
 >

 A
rc

to
st

ap
hy

lo
s 

uv
a-

ur
si

 (
12

.1
). 

Th
is

 c
an

 b
e 

ex
pl

ai
n

ed
 b

y 
th

e 
fa

ct
 t

h
at

 t
h

e 
ra

di
on

u
cl

id
es

 a
re

 
ac

cu
m

u
la

te
d 

m
os

tl
y 

in
 t

h
e 

lig
n

ifi 
ed

 p
la

n
t 

or
ga

n
s.
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ta

bl
is

h
ed

 
th

at
 

th
e 

pl
an

t 
ac

cu
m

u
la

ti
on

 
of

 
th

e 
ra

di
oa

ct
iv

e 
ce

si
u

m
 a

n
d 

st
ro

n
ti

u
m
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re
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ot

 t
h

e 
sa

m
e.

 T
h

u
s,

 
in

 a
cc

or
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n
ce

 w
it

h
 t

h
e 

in
te

n
si

ty
 o

f 
ac

cu
m

u
la

ti
on

 o
f 
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7 C

s 
in

 t
h

e 
ra

w
 m

at
er

ia
ls

 o
f 

th
e 

in
ve

st
ig

at
ed

 m
ed

ic
in

al
 p

la
n

t 
sp

ec
ie

s 
w

er
e 

di
vi

de
d 

in
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 fi
 v

e 
gr

ou
ps

 b
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ed
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n
 t

h
e 

re
su

lt
s 

of
 t

h
e 

di
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er
se

 a
n

al
ys

is
 c

on
si

de
ri

n
g 

th
e 

av
er

ag
e 

va
lu

e 
of

 t
h

e 
tr

an
sf

er
 c

oe
ffi 

ci
en

t 
(T

C
) 

fr
om

 s
oi

l 
in

to
 p

la
n

ts
 [

12
]. 

Th
e 
fi r

st
 

gr
ou

p 
w

it
h

 t
h

e 
lo

w
es

t 
ra

te
s 

of
 a

cc
u

m
u

la
ti

on
 (T

C
 =

 0
, 

3-
1,

0)
 

in
cl

u
de

s 
th

e 
fr

u
it

s 
of

 R
os

a 
ca

ni
na

, 
th

e 
h

er
b 

of
 F

ra
ga

ri
a 

ve
sc

a 
an

d 
fl o

w
er

s 
of

 S
am

bu
cu

s 
n

ig
ra

. 
Th

e 
se

co
n

d 
gr

ou
p 

(T
C

 =
 1

,1
-1

,5
) i

n
cl

u
de

s 
th

e 
ae

ri
al

 p
ar
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 o

f T
us

si
la

go
 fa

rf
ar

a,
 

A
rt

em
is

ia
 a

bs
in

th
iu

m
, C

on
va

lla
ri

a 
m

aj
al

is
, B

id
en

s 
tr

ip
ar

tit
a,

 
O

ri
ga

nu
m

 v
ul

ga
re

, A
ch

ill
ea

 m
ill

ef
ol

iu
m

, U
rt

ic
a 

di
oi

ca
; b

er
ri

es
 

of
 C

ra
ta

eg
us

 m
on

og
yn

a 
an

d 
of

 T
ili

a 
co

rd
at

a.
 T

h
e 

th
ir

d 
gr

ou
p 

(T
C

 =
 1

,7
-2

,4
) 

co
m

pr
is

es
 t

h
e 

h
er

bs
 o

f 
M

at
ri

ca
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a 
re

cu
tit

a,
 

H
yp

er
ic
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rf

or
at

um
, 

Po
ly

go
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m
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ar

e,
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on

ur
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el
ob

at
us

 i
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 o
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en

ce
s,

 A
gr

im
on
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 e
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, 
V

io
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tr
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, 

M
en

th
a 
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ve
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is
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fl o
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en
ce
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an

d 
Ta

na
ce

tu
m
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ar

e.
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h
e 
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u
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h
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u
p 

(T
C
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.0
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.0
) 
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 r

ep
re

se
n
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d 
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e 

h
er
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 o

f P
la

nt
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m
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ol

yg
on
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 h
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pe

r,
 T
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m

us
 

m
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an

us
 a

n
d 

th
e 

ba
rk

 o
f 

Q
ue
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 r
ob

ur
. 

Th
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fi f

th
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p 
w

it
h

 t
h

e 
h

ig
h

es
t 
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m
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la

ti
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 o
f 
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u
m
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C
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.0
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n
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u
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on
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 C
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m

 m
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n
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to
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e 
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n
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m
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in
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n
t 
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ls
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 d
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Th
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ro
u
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u
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s 
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e 

h
er
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f A
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on
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ill

ea
 m
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ef
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iu

m
, B

et
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a 
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fi c

in
al

is
, H

yp
er
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um

 
pe

rf
or

at
um

, P
la

nt
ag

o 
m

aj
or

, A
rt

em
is

ia
 a
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in

th
iu

m
, P

ol
yg

on
um

 
av

ic
ul

ar
e,

 
M

at
ri

ca
ri

a 
re

cu
tit

a,
 

th
e 

fr
u

it
s 

of
 

C
ra

ta
eg

us
 

m
on

og
yn

a 
an

d 
R

os
a 

ca
ni

na
, 

th
e 

in
fl o

re
sc

en
ce
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of
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rd

at
a,

 S
am

bu
cu

s 
ni

gr
a 

an
d 

Ta
na

ce
tu

m
 v

ul
ga

re
, 

th
e 

ba
rk

 
of
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ue

rc
us

 r
ob

ur
. 

Th
e 

se
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n
d 

gr
ou

p 
(C

I 
= 
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-6
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n
cl

u
de

s 
th

e 
h
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f 

O
ri
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nu

m
 v
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re
, 

Th
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us
 m

ar
sc
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an
us

, 
Fr

ag
ar

ia
 v

es
ca

, V
io

la
 tr

ic
ol

or
, T

us
si

la
go

 fa
rf

ar
a,

 C
he

lid
on

iu
m

 
m

aj
us

, L
eo

nu
ru

s 
qu

in
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el
ob

at
us

. T
h

e 
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ov
e-

gr
ou

n
d 

po
rt

io
n

s 
of
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rt

ic
a 

di
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ca
, C

on
va
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a 
m
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, P

ol
yg
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r,

 
M

en
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a 
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is
, 

B
id

en
s 
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ar
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a 
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w

 o
n

 t
h

e 
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w
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op
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w

h
er

e 
90

S
r 

co
m

es
 f

ro
m

 a
bo

ve
, 

h
av

e 
th

e 
m

ax
im

u
m

 
in

te
n

si
ty

 o
f 90

S
r 
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cu

m
u

la
ti

on
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om
 th

e 
so

il 
(C

I =
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5-
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) [
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]. 
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h
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 b
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w
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h

e 
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u
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n
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h
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e 
m
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 p
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n
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n
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h
er
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se
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an
t 
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u
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s 
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d 
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ol
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ic
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 c
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ol

.
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BY
 M

EA
NS

 O
F 

CU
LT

IV
AT

IO
N

 
O

F 
TH

E 
VA

LU
AB

LE
 P

LA
N

T 
SP

EC
IE

S 

4.
1.

 C
ul

tiv
at

io
n 

of
 m

ed
ic

in
al

 p
la

nt
s 

in
 U

kr
ai

ne
an

d 
th

e 
de

ve
lo

pe
d 

Eu
ro

pe
an

 c
ou

nt
rie

s

Th
e 

de
m

an
d 

fo
r 

th
e 

ra
w

 m
at

er
ia

ls
 o

f 
m

an
y 

w
ild

 p
la

n
t 

sp
ec

ie
s 

be
co

m
es

 h
ig

h
er

 a
s 

th
e 

h
u

m
an

 n
ee

ds
 in

cr
ea

se
. I

n
 th

e 
ti

m
e 

of
 g

lo
ba

l t
ra

n
sf

or
m

at
io

n
 o

f e
n

vi
ro

n
m

en
t,

 t
h

e 
n

u
m

be
rs

 
of

 n
at

u
ra

l s
to

ck
s 

of
 m

an
y 

m
ed

ic
in

al
 p

la
n

ts
 s

pe
ci

es
 d

ec
lin

e 
ra

pi
dl

y;
 t

h
er

ef
or

e,
 s

ea
rc

h
 f

or
 t

h
e 

cu
lt

iv
at

io
n

 o
pp

or
tu

n
it

ie
s 

of
 t

h
es

e 
pl

an
ts

 r
ec

ei
ve

d 
m

u
ch

 a
tt

en
ti

on
 w

or
ld

w
id

e 
in

 t
h

e 
la

st
 d

ec
ad

es
. 

H
ow

ev
er

, 
at

 t
h

is
 s

ta
ge

 o
f 

so
ci

al
 d

ev
el

op
m

en
t 

th
e 

id
ea

 o
f m

ee
ti

n
g 

th
e 

de
m

an
d 

fo
r 

m
ed

ic
in

al
 r

aw
 m

at
er

ia
ls

 
by

 m
ea

n
s 

of
 t

h
ei

r 
cu

lt
iv

at
io

n
 i

s 
n

ot
 a

lw
ay

s 
re

as
on

ab
le

 
(T

ab
le

 8
). 

Th
e 

h
ea

lin
g 

pr
op

er
ti

es
 o

f 
pl

an
ts

 a
ri

se
 m

ai
n

ly
 d

u
e 

to
 

th
e 

pr
es

en
ce

 
of

 
se

co
n

da
ry

 
m

et
ab

ol
it

es
 

th
at

 
ac

cu
m

u
la

te
 

in
 t

h
e 

en
vi

ro
n

m
en

t 
an

d 
th

at
 m

ay
 n

ot
 o

cc
u

r 
in

 a
 c

er
ta

in
 

m
on

oc
u

lt
u

re
, 

or
 t

h
er

e 
w

ill
 b

e 
m

u
ch

 l
es

s 
of

 t
h

em
 t

h
an

 i
n

 

th
e 

w
ild

 r
aw

 m
at

er
ia

l. 
Th

e 
n

at
u

ra
l 

po
pu

la
ti

on
s 

ac
cu

m
u

la
te

 
bi

ol
og

ic
al

ly
 a

ct
iv

e 
su

bs
ta

n
ce

s 
fo

r 
a 

lo
n

g 
ti

m
e,

 w
h

ic
h

 i
s 

di
ffi 

cu
lt

 
to

 
ac

h
ie

ve
 

in
 

th
e 

cu
lt

iv
at

ed
 

on
es

. 
In

 
te

rm
s 

of
 

cu
lt

iv
at

io
n

 i
t 

is
 p

os
si

bl
e 

to
 c

on
tr

ol
 t

h
e 

ac
cu

m
u

la
ti

on
 o

f 
th

e 
ac

ti
ve

 s
u

bs
ta

n
ce

s 
to

 a
vo

id
 im

pu
ri

ti
es

 a
n

d 
to

 p
la

n
 c

ol
le

ct
io

n
 

of
 r

aw
 m

at
er

ia
ls

. 
M

os
t 

ph
ar

m
ac

eu
ti

ca
l 

co
m

pa
n

ie
s 

in
 t

h
e 

in
te

rn
at

io
n

al
 

m
ar

ke
t 

pr
ef

er
 

w
or

ki
n

g 
w

it
h

 
th

e 
cu

lt
iv

at
ed

 
ce

rt
ifi 

ed
 r

aw
 m

at
er

ia
ls

, 
w

h
ic

h
 i

m
pr

ov
es

 t
h

e 
qu

al
it

y 
co

n
tr

ol
 

af
te

r 
h

ar
ve

st
in

g 
an

d 
gu

ar
an

te
es

 s
ta

bl
e 

su
pp

lie
s.

Ta
bl

e 
8

A
dv

an
ta

ge
s 

an
d 

di
sa

dv
an

ta
ge

s 
of

 m
ed

ic
in

al
 p

la
nt

s 
cu

lt
iv

at
io

n 
[4

8]
A

dv
an

ta
ge

s
D

is
ad

va
nt

ag
es

– 
C

u
lti

va
tio

n 
of

 t
he

 m
ed

ic
in

al
 

pl
an

ts
 c

on
tr

ib
u

te
s 

to
 th

e 
co

ns
er

-
va

tio
n 

of
 t

he
 n

at
u

ra
l 

re
so

u
rc

es
 

an
d 

al
lo

w
s 

fo
r 

ob
ta

in
in

g 
th

e 
ec

ol
og

ic
al

ly
 p

u
re

 r
aw

 m
at

er
ia

ls
 

th
at

 m
ee

t 
ce

rt
ai

n 
st

an
da

rd
s;

 
– 

Th
e 

cu
lt

iv
at

io
n

 o
f 

th
e 

pl
an

t 
sp

ec
ie

s 
pr

ov
es

 t
o 

be
 a

 s
ta

bl
e 

so
u

rc
e 

of
 t

h
e 

ra
w

 m
at

er
ia

ls
; 

– 
Th

e 
qu

al
ity

 o
f 

th
e 

cu
lti

va
te

d 
m

ed
ic

in
al

 p
la

nt
s 

is
 u

su
al

ly
 h

ig
he

r 
th

an
 th

e 
qu

al
ity

 o
f t

he
 w

ild
 o

ne
s;

 
– 

Th
e 

m
et

h
od

s 
of

 
se

le
ct

io
n

 
co

n
tr

ib
u

te
 t

o 
th

e 
de

ve
lo

pm
en

t 
of

 th
e 

pr
od

u
ct

iv
e 

pl
an

t v
ar

ie
ti

es
 

co
n

ta
in

in
g 

a 
gr

ea
t 

n
u

m
be

r 
of

 
ac

ti
ve

 s
u

bs
ta

n
ce

s;
 

– 
Th

e 
cu

lt
u

re
 c

on
di

ti
on

s 
al

lo
w

 
to

 m
od

ify
 t

h
e 

ac
cu

m
u

la
ti

on
 o

f 
th

e 
bi

oa
ct

iv
e 

co
m

po
u

n
ds

 u
si

n
g 

ag
ro

te
ch

n
ic

al
 m

et
h

od
s;

 
– 

Pl
an

ta
ti

on
s 

ca
n

 p
ro

vi
de

 t
h

e 
m

ec
h

an
iz

ed
 h

ar
ve

st
in

g 
of

 t
h

e 
pl

an
t 

ra
w

 m
at

er
ia

l 
– 

Th
e 

ra
w

 
m

at
er

ia
l 

of
 

th
e 

cu
lt

iv
at

ed
 m

ed
ic

in
al

 p
la

nt
s 

do
es

 
no

t r
eq

u
ir

e 
ad

di
ti

on
al

 m
ea

su
re

s 
fo

r 
im

pu
ri

ti
es

 r
em

ov
al

 

– 
Th

e 
cu

lt
iv

at
io

n
 

of
 

se
ve

ra
l 

m
ed

ic
in

al
 p

la
n

ts
 s

pe
ci

es
 i

s 
n

ot
 

ec
on

om
ic

al
ly

 e
ffi 

ci
en

t d
u

e 
to

 th
e 

pl
an

t 
sp

ec
ifi 

ci
ti

es
 o

f c
u

lt
iv

at
io

n
 

in
 t

er
m

s 
of

 t
h

ei
r 

en
vi

ro
n

m
en

ta
l 

co
n

di
ti

on
s 

(L
ed

um
 

pa
lu

st
re

, 
A

co
ru

s 
ca

la
m

us
, 

A
rn

ic
a 

m
on

ta
na

); 
– 

H
ea

lin
g 

pr
op

er
ti

es
 

of
 

so
m

e 
m

ed
ic

in
al

 
pl

an
t 

sp
ec

ie
s 

m
ay

 
be

 
 

re
du

ce
d 

du
ri

n
g 

th
e 

pr
oc

es
s 

of
 c

u
lt

iv
at

io
n

 (
Pa

na
x,

 
E

le
ut

he
ro

co
cc

us
); 

– 
Th

e 
cu

lt
iv

at
io

n
 o

f 
m

ed
ic

in
al

 
pl

an
ts

 
re

qu
ir

es
 

sp
ec

ifi 
c 

h
er

bi
ci

de
s 

an
d 

pe
st

ic
id

es
 t

o 
be

 
u

se
d 

th
at

 c
an

 a
ffe

ct
 t

h
e 

qu
al

it
y 

of
 t

h
e 

ra
w

 m
at

er
ia

ls
;

– 
Th

e 
co

st
 o

f 
cr

op
s 

su
pe

rv
is

io
n

 
si

gn
ifi 

ca
n

tl
y 

in
cr

ea
se

s 
th

e 
co

st
 

of
 t

h
e 

ra
w

 m
at

er
ia

ls
; 

– 
Th

e 
cu

lt
iv

at
ed

 s
pe

ci
es

 c
an

 
be

co
m

e 
in

va
si

ve
 a

n
d 

h
av

e 
a 

n
eg

at
iv

e 
im

pa
ct

 o
n

 e
co

sy
st

em
s
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W
h

ile
 t

h
e 

m
ed

ic
in

al
 a

n
d 

ar
om

at
ic

 p
la

n
ts

 u
sa

ge
, 

E
u

ro
pe

 
se

es
 

an
 

ex
is

ti
n

g 
tr

en
d 

of
 

th
e 

gr
ad

u
al

 
in

cr
ea

se
 

in
 

th
e 

pr
op

or
ti

on
 o

f 
th

e 
cu

lt
iv

at
ed

 p
la

n
t 

m
at

er
ia

l 
of

 t
h

e 
E

u
ro

pe
an

 
U

n
io

n
 (

E
U

) 
or

ig
in

, 
al

th
ou

gh
 n

ow
 i

t 
co

n
st

it
u

te
s 

10
–2

0 
%

 o
f 

th
e 

to
ta

l a
m

ou
n

t 
of

 t
h

e 
ra

w
 m

at
er

ia
ls

. G
en

er
al

ly
, t

h
e 

pr
ic

es
 

fo
r 

th
e 

ra
w

 m
at

er
ia

ls
 e

xt
ra

ct
ed

 f
ro

m
 t

h
e 

w
ild

 p
la

n
ts

 a
re

 
m

u
ch

 lo
w

er
 t

h
an

 fr
om

 t
h

e 
cu

lt
iv

at
ed

 o
n

es
. T

h
is

 is
 p

ri
m

ar
ily

 
du

e 
to

 t
h

e 
co

st
 o

f 
cu

lt
iv

at
io

n
. 

D
iff

er
en

t 
co

u
n

tr
ie

s 
h

av
e 

th
ei

r 
ow

n
 s

pe
ci
fi c

 t
ra

di
ti

on
s 

fo
rm

ed
 i

n
 t

h
e 

pr
oc

es
s 

of
 h

ar
ve

st
in

g 
th

e 
ra

w
 m

at
er

ia
ls

 f
ro

m
 t

h
e 

w
ild

 p
la

n
ts

, 
as

 w
el

l 
as

 t
h

ei
r 

cu
lt

iv
at

io
n

.

In
 t

h
e 

E
U

 a
s 

a 
w

h
ol

e 
13

0–
14

0 
sp

ec
ie

s 
of

 m
ed

ic
in

al
 a

n
d 

ar
om

at
ic

 p
la

n
ts

 o
cc

u
py

 th
e 

ar
ea

 o
f 7

0 
00

0 
h

ec
ta

re
s.

 In
 s

om
e 

co
u

n
tr

ie
s 

th
e 

n
u

m
be

r 
of

 t
h

e 
cu

lt
iv

at
ed

 s
pe

ci
es

 v
ar

ie
s 

fr
om

 
30

 to
 5

0.
 T

h
e 

la
rg

es
t a

re
as

 o
f t

h
e 

m
ed

ic
in

al
 p

la
n

ts
 c

u
lt

iv
at

io
n

 
ar

e 
lo

ca
te

d 
in

 F
ra

n
ce

, H
u

n
ga

ry
 a

n
d 

S
pa

in
. A

m
on

g 
th

em
, t

h
e 

gr
ea

te
st

 d
em

an
d 

in
 t

h
es

e 
co

u
n

tr
ie

s 
h

as
 t

h
e 

La
va

nd
ul

a 
sp

p.
, 

Pa
pa

ve
r 

so
m

ni
fe

ru
m

, 
C

ar
um

 c
ar

vi
 a

n
d 

Fo
en

ic
ul

um
 v

ul
ga

re
. 

Th
e 

ra
w

 m
at

er
ia

l 
of

 s
om

e 
sp

ec
ie

s 
is

 h
ar

ve
st

ed
 a

n
d 

gr
ow

n
 

n
at

u
ra

lly
 (

e.
g.

, 
G

en
tia

na
 l

ut
ea

, 
A

rn
ic

a 
m

on
ta

na
, 

an
d 

so
m

e 
sp

ec
ie

s 
ca

n
 b

e 
on

ly
 c

u
lt

iv
at

ed
 (

M
en

th
a 

x 
pi

pe
ri

ta
, 

M
el

is
sa

 
of
fi c

in
al

is
, 

A
ne

th
um

 v
ul

ga
re

, 
Fo

en
ic

ul
um

 v
ul

ga
re

, 
O

ri
ga

nu
m

 
m

aj
or

an
a,

 O
ci

m
um

 b
as

ili
cu

m
, S

ily
bu

m
 m

ar
ia

nu
m

) [
32

]. 

M
or

e 
th

an
 a

 h
al

f 
of

 a
ll 

m
ed

ic
at

io
n

s 
in

 G
er

m
an

y 
ar

e 
m

ad
e 

fr
om

 h
er

bs
 o

r 
th

ei
r 

su
bs

ta
n

ce
s.

 W
it

h
 a

pp
ro

xi
m

at
el

y 
44

0 
lo

ca
l 

m
ed

ic
in

al
 p

la
n

ts
, 

ab
ou

t 
75

 s
pe

ci
es

 o
f 

th
em

 a
re

 
gr

ow
n

 in
 G

er
m

an
y 

on
 a

 t
ot

al
 a

re
a 

of
 a

lm
os

t 
10

 0
00

 h
a,

 a
n

d 
th

e 
h

ar
ve

st
in

g 
vo

lu
m

e 
of

 2
4 

sp
ec

ie
s 

of
 t

h
e 

ra
w

 m
at

er
ia

ls
 

co
m

pr
is

es
 9

2 
%

 o
f 

th
e 

to
ta

l 
qu

an
ti

ty
. 

Th
e 

pr
io

ri
ty

 i
n

 t
h

e 
pr

oc
es

s 
of

 
cu

lt
iv

at
io

n
 

is
 

gi
ve

n
 

to
 

th
e 

fo
llo

w
in

g 
sp

ec
ie

s:
 

C
ha

m
om

ill
a 

re
cu

tit
a,

 M
en

th
a 

x 
pi

pe
ri

ta
, 

M
el

is
sa

 o
ffi 

ci
na

lis
, 

A
ne

tu
m

 
vu

lg
ar

e,
 

Fo
en

ic
ul

um
 

vu
lg

ar
e,

 
Pe

tr
os

el
in

um
 

sp
p.

, 
O

ri
ga

nu
m

 m
aj

or
an

a,
 O

ci
m

um
 b

as
ili

cu
m

, 
Th

ym
us

 v
ul

ga
ri

s,
 

H
yp

er
ic

um
 p

er
fo

ra
tu

m
, E

ch
in

ac
ea

 s
pp

., 
V

al
er

ia
na

 o
ffi 

ci
na

lis
, 

Pl
an

ta
go

 l
an

ce
ol

at
a,

 S
al

vi
a 

of
fi c

in
al

is
, 

Fo
en

ic
ul

um
 v

ul
ga

re
, 

Si
ly

bu
m

 m
ar

ia
nu

m
, a

nd
 H

ip
po

ph
ae

 r
ha

m
no

id
es

 [2
6]

. 

Th
e 

m
ai

n
 r

eg
io

n
s 

of
 t

h
e 

m
ed

ic
in

al
 p

la
n

ts
 c

u
lt

iv
at

io
n

 i
n

 
G

er
m

an
y 

ar
e 

Th
u

ri
n

gi
a,

 B
av

ar
ia

, 
S

ax
on

y,
 S

ax
on

y-
A

n
h

al
t 

an
d 

E
as

t 
Fr

ie
sl

an
d.

 T
h

e 
to

ta
l 

am
ou

n
t 

of
 t

h
e 

u
se

 o
f 

th
e 

cu
lt

iv
at

ed
 r

aw
 m

at
er

ia
ls

 in
 G

er
m

an
y 

co
m

pr
is

es
 a

bo
u

t 
30

%
, 

w
it

h
 m

an
y 

ra
w

 m
at

er
ia

ls
 fr

om
 m

ed
ic

in
al

 p
la

n
t s

pe
ci

es
, b

ei
n

g 
im

po
rt

ed
 fr

om
 t

h
e 

S
ou

th
-E

as
t 

E
u

ro
pe

 a
n

d 
A

si
a.

 

Po
la

n
d 

is
 

an
 

im
po

rt
an

t 
pr

od
u

ce
r 

of
 

th
e 

m
ed

ic
in

al
 

an
d 

ar
om

at
ic

 p
la

n
ts

 r
aw

 m
at

er
ia

ls
. 

Th
er

e 
ar

e 
ab

ou
t 

70
 

sp
ec

ie
s 

be
in

g 
cu

lt
iv

at
ed

, 
an

d 
th

e 
am

ou
n

t 
of

 
av

er
ag

e 
an

n
u

al
 h

ar
ve

st
in

g 
of

 c
u

lt
iv

at
ed

 p
la

n
ts

 c
om

pr
is

es
 1

0 
00

0–
                              

20
 0

00
 t

on
es

. 
Th

e 
fo

llo
w

in
g 

sp
ec

ie
s 

ar
e 

cu
lt

iv
at

ed
 i

n
 l

ar
ge

 
qu

an
ti

ti
es

: 
A

ro
ni

a 
m

el
an

oc
ar

pa
, 

H
yp

er
ic

um
 

pe
rf

or
at

um
, 

Th
ym

us
 v

ul
ga

ri
s,

 O
en

ot
he

ra
 s

pp
., 

B
or

ag
o 

of
fi c

in
al

is
, S

ily
bu

m
 

m
ar

ia
nu

m
, 

M
en

th
a 

x 
pi

pe
ri

ta
, 

C
ha

m
om

ill
a 

re
cu

tit
a 

(s
yn

. 
M

at
ri

ca
ri

a 
re

cu
tit

a)
, 

V
al

er
ia

na
 o

ffi 
ci

na
lis

, M
el

is
sa

 o
ffi 

ci
na

lis
, 

C
yn

ar
a 

sc
ol

ym
us

 a
n

d 
Sa

lv
ia

 o
ffi 

ci
na

lis
 [5

5]
. 

Fr
an

ce
 

is
 

th
e 

le
ad

in
g 

E
u

ro
pe

an
 

co
u

n
tr

y 
in

 
te

rm
s 

of
 

pr
od

u
ct

io
n

 o
f e

ss
en

ti
al

 o
ils

 fr
om

 la
ve

n
de

r,
 p

ro
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 p
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 t
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e.

S
pa

in
 i

s 
a 

co
u

n
tr

y 
w

it
h

 a
 g

re
at

 v
ar

ie
ty

 o
f 

n
at

u
ra

l 
h

er
bs

, 
w

h
ic

h
 u

se
s 

an
d 

ex
po

rt
s 

a 
lo

t 
of

 w
ild

 m
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 p
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h
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e 

pl
an

ta
ti

on
s 

of
 t

h
e 

m
ed

ic
in

al
 p

la
n

ts
 

co
ve

r 
ab

ou
t 

90
00

 h
ec

ta
re

s.
 T

h
e 

do
m

in
an

t 
cu

lt
u

re
s 

of
 p

la
n

ts
 

in
 S

pa
in

 i
n

cl
u

de
 L

av
an

du
la

 s
pp

.; 
su

ch
 p
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 o
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 m
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. 

D
iv

er
si

ty
 

of
 

th
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ra
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 m
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si
ti

on
 o

f t
h

e 
ac

ti
ve

 c
om

po
u

n
ds

 o
f p

la
n

ts
. I

t i
s 

es
ta

bl
is

h
ed

 th
at

 x
er

op
h

yt
es

 
(p

la
n

ts
 o

f 
ar

id
 h

ab
it

at
s)

 c
an

 b
e 

h
ar

m
ed

 w
it

h
 t

h
e 

ex
ce

ss
 o

f 

m
oi

st
u

re
s;

 o
n

 t
h

e 
co

n
tr

ar
y,

 h
yg

ro
ph

yt
es

 c
an

n
ot

 t
ol

er
at

e 
th

e 
dr

ou
gh

t 
co

n
di

ti
on

s;
 m

es
op

h
yt

es
 h

av
e 

w
id

e 
am

pl
it

u
de

 o
f 

ad
ap

ta
ti

on
s 

to
 m

oi
st

u
re

. 

Th
e 

ac
cu

m
u

la
ti

on
 o

f 
th

e 
ch

em
ic

al
 c

om
po

u
n

ds
 d

ep
en

ds
 

pr
im

ar
ily

 o
n

 th
e 

ty
pe

 o
f p

h
ys

io
lo

gi
ca

lly
 a

ct
iv

e 
co

m
po

u
n

ds
. T

h
e 

in
cr

ea
si

n
g 

co
n

te
n

t o
f a

lk
al

oi
ds

 in
 p

la
n

ts
 is

 e
n

co
u

ra
ge

d 
by

 th
e 

h
ig

h
 i

n
te

n
si

ty
 a

n
d 

du
ra

ti
on

 o
f 

su
n

lig
h

t,
 h

ig
h

 t
em

pe
ra

tu
re

s 
at

 r
el

at
iv

el
y 

lo
w

 l
ev

el
 o

f 
h

u
m

id
it

y,
 a

n
d 

oc
cu

rr
en

ce
 o

f 
so

ils
 

ri
ch

 in
 n

it
ro

ge
n

 a
n

d 
ca

lc
iu

m
.

It
 is

 b
el

ie
ve

d 
th

at
 t

h
e 

ac
cu

m
u

la
ti

on
 o

f a
lk

al
oi

ds
 in

 p
la

n
ts

, 
as

 w
el

l 
as

 t
h

e 
al

ka
lo

id
 r

el
at

ed
 d

iv
er

si
ty

 o
f 

pl
an

ts
, 

in
cr

ea
se

s 
fr

om
 t

h
e 

n
or

th
 t

o 
th

e 
so

u
th

. 
In

 o
th

er
 w

or
ds

, 
cl

im
at

e 
of

 
th

e 
so

u
th

er
n

 l
at

it
u

de
s 

co
n

tr
ib

u
te

s 
to

 t
h

e 
sy

n
th

es
is

 a
n

d 
ac

cu
m

u
la

ti
on

 o
f a

lk
al

oi
ds

. A
pp

ar
en

tl
y,

 h
ig

h
er

 t
em

pe
ra

tu
re

s 
an

d 
in

te
n

se
 s

ol
ar

 r
ad

ia
ti

on
 p

la
y 

a 
po

si
ti

ve
 r

ol
e 

in
 t

h
is

 c
as

e.
 

Th
e 

te
m

pe
ra

tu
re

 l
ow

er
in

g 
h

as
 a

 n
eg

at
iv

e 
im

pa
ct

 o
n

 t
h

e 
ac

cu
m

u
la

ti
on

 o
f a

lk
al

oi
ds

 in
 p

la
n

ts
. 

A
lt

it
u

de
 a

ls
o 

af
fe

ct
s t

h
e d

yn
am

ic
s o

f a
lk

al
oi

d 
ac

cu
m

u
la

ti
on

. 
S

u
ch

 
al

ka
lo

id
 

re
la

te
d 

pl
an

t 
sp

ec
ie

s 
in

 
U

kr
ai

n
e 

in
cl

u
de

 
A

tr
op

a 
be

lla
do

nn
a,

 S
co

po
lia

 c
ar

ni
ol

ic
a,

 w
h

ic
h

 g
ro

w
 u

p 
to

  
80

0 
m

 A
S

L.

Th
e 

sa
m

e 
pa

tt
er

n
 w

as
 f

ou
n

d 
in

 p
la

n
ts

 t
h

at
 a

re
 r

ic
h

 i
n

 
es

se
n

ti
al

 o
ils

. T
h

e 
va

ri
et

y 
of

 a
ro

m
at

ic
 p

la
n

ts
 a

n
d 

th
e 

co
n

te
n

t 
of

 t
h

e 
es

se
n

ti
al

 o
ils

 i
n

cr
ea

se
s 

fr
om

 t
h

e 
n

or
th

 t
o 

th
e 

so
u

th
. 

M
os

t 
of

 t
h

es
e 

sp
ec

ie
s 

ar
e 

ar
om

at
ic

 p
la

n
ts

 o
f 

su
bt

ro
pi

ca
l 

zo
n

e,
 w

h
er

e 
oc

cu
rs

 t
h

e 
co

m
bi

n
at

io
n

 o
f 

h
ig

h
 t

em
pe

ra
tu

re
 

an
d 

lig
h

ti
n

g,
 a

n
d 

su
ffi 

ci
en

t 
h

u
m

id
it

y 
co

n
di

ti
on

s.
 T

h
e 

m
ai

n
 

ar
om

at
ic

 p
la

n
ts

 o
f 

th
e 

te
m

pe
ra

te
 z

on
e 

in
cl

u
de

 t
h

e 
sp

ec
ie

s 
of

 M
en

th
a 

x 
pi

pe
ri

ta
, 

M
el

is
sa

 o
ffi 

ci
na

lis
 a

n
d 

O
ri

ga
nu

m
 s

pp
. 

H
ow

ev
er

, 
th

e 
qu

an
ti

ta
ti

ve
 v

al
u

e 
of

 e
ss

en
ti

al
 o

ils
 i

n
 t

h
es

e 
pl

an
t 

sp
ec

ie
s 

in
 t

h
e 

so
u

th
er

n
 a

re
as

 is
 h

ig
h

er
 t

h
an

 t
h

e 
va

lu
e 

of
 t

h
e 

n
or

th
 o

n
es

. 
M

ea
n

w
h

ile
, 

th
e 

pr
ol

on
ge

d 
pe

ri
od

 o
f 

h
ig

h
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te
m

pe
ra

tu
re

s 
an

d 
la

ck
 o

f m
oi

st
u

re
 c

on
te

n
t 

in
 t

h
e 

pr
oc

es
s 

of
 

cu
lt

iv
at

io
n

 le
ad

s 
to

 t
h

e 
re

du
ct

io
n

 o
f q

u
al

it
y 

of
 m

in
t 

es
se

n
ti

al
 

oi
ls

; 
th

e 
sa

m
e 

ph
en

om
en

on
 i

s 
fo

u
n

d 
in

 c
as

es
 o

f 
th

e 
la

ck
 o

f 
w

ar
m

 t
em

pe
ra

tu
re

s 
an

d 
lig

h
t 

or
 e

xc
es

si
ve

 h
u

m
id

it
y.

 

S
ev

er
al

 s
pe

ci
es

 o
f t

h
e 

m
ed

ic
in

al
 a

ro
m

at
ic

 p
la

n
ts

 d
em

an
d 

sp
ec

ifi 
c 

lig
h

ti
n

g 
an

d 
te

m
pe

ra
tu

re
 

co
n

di
ti

on
s 

du
ri

n
g 

th
e 

gr
ow

in
g 

se
as

on
 (

la
ve

n
de

r,
 s

ag
e,

 a
n

d 
ro

se
m

ar
y)

 a
n

d 
ar

e 
le

ss
 s

en
si

ti
ve

 t
o 

th
e 

so
il 

m
oi

st
u

re
. 

Th
er

ef
or

e,
 t

h
e 

m
od

er
at

e 
cl

im
at

e 
co

n
tr

ib
u

te
s 

to
 t

h
ei

r 
u

n
re

as
on

ab
le

 c
u

lt
iv

at
io

n
. 

V
ar

io
u

s 
ar

om
at

ic
 

pl
an

ts
 

re
sp

on
d 

di
ffe

re
n

tl
y 

to
 

th
e 

in
cr

ea
si

n
g 

al
ti

tu
de

; 
fo

r 
ex

am
pl

e,
 

la
ve

n
de

r 
sh

ow
s 

th
e 

de
cr

ea
se

d 
co

n
te

n
t o

f e
ss

en
ti

al
 o

ils
 o

n
 th

e 
pl

an
ta

ti
on

s 
lo

ca
te

d 
in

 th
e 

h
ig

h
 m

ou
n

ta
in

s,
 a

n
d 

th
e 

ro
se

, o
n

 th
e 

co
n

tr
ar

y,
 h

as
 a

n
 

in
cr

ea
se

d 
am

ou
n

t 
of

 t
h

em
.

A
n

 im
po

rt
an

t c
on

di
ti

on
 fo

r t
h

e f
or

m
at

io
n

 a
n

d 
ac

cu
m

u
la

ti
on

 
of

 g
ly

co
si

de
s 

in
 p

la
n

ts
 is

 th
e 

h
ig

h
 le

ve
l o

f i
n

so
la

ti
on

 a
n

d 
so

la
r 

ac
ti

vi
ty

 in
 t

h
e 

cl
im

at
e 

zo
n

e.
 T

h
e 

gr
ea

t 
am

ou
n

t 
of

 n
it

ro
ge

n
 in

 
th

e 
so

il 
re

du
ce

s 
th

e 
am

ou
n

t 
of

 g
ly

co
si

de
s 

in
si

de
 t

h
e 

pl
an

t 
or

ga
n

s,
 

w
h

ic
h

 
is

 
ta

ke
n

 
in

to
 

co
n

si
de

ra
ti

on
 

fo
r 

gl
yc

os
id

e 
co

n
ta

in
in

g 
pl

an
ts

. 
Th

e 
h

ig
h

 l
ev

el
 o

f 
ra

in
fa

lls
 a

n
d 

h
u

m
id

it
y 

of
 t

h
e 

en
vi

ro
n

m
en

t 
al

so
 n

eg
at

iv
el

y 
af

fe
ct

s 
th

e 
am

ou
n

t 
of

 
gl

yc
os

id
es

 in
 p

la
n

ts
. 

Th
e 

n
at

u
ra

lly
 g

ro
w

in
g 

an
d 

ra
re

ly
 c

u
lt

iv
at

ed
 p

la
n

t o
f l

ic
or

ic
e 

u
su

al
ly

 g
ro

w
s 

in
 U

kr
ai

n
e;

 h
ow

ev
er

, 
th

e 
lic

or
ic

e 
co

rt
ex

 i
s 

be
in

g 
im

po
rt

ed
 f

ro
m

 t
h

e 
C

en
tr

al
 a

n
d 

S
ou

th
ea

st
 A

si
a,

 a
s 

it
s 

ra
w

 m
at

er
ia

l 
co

n
ta

in
s 

a 
si

gn
ifi 

ca
n

t 
am

ou
n

t 
of

 g
ly

cy
rr

h
iz

ic
 

ac
id

 t
h

an
 t

h
e 

ra
w

 m
at

er
ia

ls
 c

u
lt

iv
at

ed
 in

 U
kr

ai
n

e 
an

d 
ot

h
er

 
E

u
ro

pe
an

 c
ou

n
tr

ie
s.

 

Th
e 

m
od

er
at

e 
cl

im
at

e 
(a

ve
ra

ge
 t

em
pe

ra
tu

re
s 

ar
e 

m
ild

 
an

d 
th

er
e 

is
 a

 s
u

ffi 
ci

en
t 

am
ou

n
t 

of
 m

oi
st

u
re

) 
pr

om
ot

es
 t

h
e 

sy
n

th
es

is
 a

n
d 

ac
cu

m
u

la
ti

on
 o

f 
n

it
ro

ge
n

-f
re

e 
co

m
po

u
n

ds
. 

Th
e 

ke
y 

fa
ct

or
s 

fo
r 

th
e 

sy
n

th
es

is
 o

f p
h

en
ol

ic
 c

om
po

u
n

ds
 a

re
 

ba
la

n
ce

d 
an

d 
op

ti
m

al
 fo

r 
a 

ce
rt

ai
n

 ty
pe

 o
f p

la
n

t c
om

bi
n

at
io

n
 

of
 t

h
e 

am
ou

n
t 

of
 w

ar
m

, 
lig

h
t 

an
d 

ra
in

fa
lls

. 
In

 t
h

e 
ex

tr
em

e 
en

vi
ro

n
m

en
ta

l a
n

d 
w

ea
th

er
 c

on
di

ti
on

s 
(t

h
e 

la
ck

 o
f w

at
er

), 
th

e 
ph

en
ol

ic
 c

om
po

u
n

ds
 a

re
 w

as
te

d 
fo

r 
th

e 
pr

ot
ec

ti
ve

 fu
n

ct
io

n
s,

 
an

d,
 t

h
er

ef
or

e,
 t

h
e 

re
du

ct
io

n
 i

n
 t

h
ei

r 
am

ou
n

t 
oc

cu
rs

. 
In

 
ca

se
s 

of
 f

av
or

ab
le

 m
oi

st
u

re
 c

on
di

ti
on

s 
an

d 
av

er
ag

e 
da

ily
 

te
m

pe
ra

tu
re

s 
du

ri
n

g 
th

e 
bl

os
so

m
in

g,
 t

h
e 

pl
an

t 
sy

n
th

es
is

 
of

 p
h

en
ol

ic
 c

om
po

u
n

ds
 e

xc
ee

ds
 t

h
ei

r 
lo

ss
es

 a
n

d 
th

er
ef

or
e 

th
ei

r 
co

n
ce

n
tr

at
io

n
 r

em
ai

n
s 

h
ig

h
 [

2]
. 

Th
e 

lo
w

 l
ev

el
s 

of
 i

ro
n

 
al

so
 s

ti
m

u
la

te
 th

e 
in

cr
ea

se
d 

le
ve

l o
f b

io
sy

n
th

es
is

 o
f p

h
en

ol
ic

 
co

m
po

u
n

ds
. 

A
 v

ar
ie

ty
 o

f fl
 a

vo
n

oi
ds

 is
 c

au
se

d 
by

 th
ei

r d
iff

er
en

t p
ro

pe
rt

ie
s 

an
d 

fu
n

ct
io

n
s 

in
 t

h
e 

pl
an

ts
. 

Th
es

e 
co

m
po

u
n

ds
, 

lik
e 

m
os

t 
ot

h
er

 c
h

em
ic

al
 c

om
po

u
n

ds
 o

f 
pl

an
ts

, 
ar

e 
sy

n
th

es
iz

ed
 t

o 
pr

ot
ec

t 
pl

an
ts

 f
ro

m
 a

dv
er

se
 c

on
di

ti
on

s 
or

 i
n

 r
es

po
n

se
 t

o 
st

re
ss

. 
Fl

av
on

oi
ds

 i
n

si
de

 t
h

e 
pl

an
ts

 p
er

fo
rm

 a
 p

ro
te

ct
iv

e 
fu

n
ct

io
n

 a
ga

in
st

 t
h

e 
u

lt
ra

vi
ol

et
 r

ad
ia

ti
on

 t
o 

pr
ot

ec
t 

pl
an

ts
 

fr
om

 p
at

h
og

en
s 

an
d 

h
er

bi
vo

re
 o

rg
an

is
m

s.
 

In
 

th
e 

pr
oc

es
s 

of
 

m
ed

ic
in

al
 

pl
an

ts
 

cu
lt

iv
at

io
n

, 
m

u
ch

 
at

te
n

ti
on

 i
s 

pa
id

 t
o 

st
u

dy
in

g 
th

e 
im

pa
ct

 o
f 

th
e 

m
in

er
al

 
n

u
tr

ie
n

ts
 o

n
 t

h
e 

co
n

te
n

t 
of

 t
h

e 
bi

oa
ct

iv
e 

co
m

po
u

n
ds

 i
n

 
th

e 
pl

an
ts

. 
Th

e 
re

as
on

 f
or

 i
t 

lie
s 

in
 t

h
e 

fa
ct

 t
h

at
 t

h
e 

u
se

 
of

 
fe

rt
ili

ze
rs

 
as

 
m

ea
n

s 
to

 
in
fl u

en
ce

 
th

e 
fo

rm
at

io
n

 
an

d 
ac

cu
m

u
la

ti
on

 o
f 

bi
ol

og
ic

al
ly

 a
ct

iv
e 

su
bs

ta
n

ce
s 

is
 o

pt
im

al
ly

 
re

al
iz

ed
 in

 a
 c

er
ta

in
 c

u
lt

u
re

. 

S
in

ce
 a

lk
al

oi
ds

 a
re

 t
h

e 
co

m
po

u
n

ds
 c

on
ta

in
in

g 
n

it
ro

ge
n

, 
th

e 
n

it
ro

ge
n

 f
er

ti
liz

er
s 

u
n

do
u

bt
ed

ly
 p

la
y 

an
 i

m
po

rt
an

t 
ro

le
 

in
 t

h
e 

bi
os

yn
th

es
is

 a
n

d 
ac

cu
m

u
la

ti
on

 o
f 

th
es

e 
su

bs
ta

n
ce

s.
 

Th
er

e 
is

 s
om

e 
co

rr
el

at
io

n
 b

et
w

ee
n

 t
h

e 
qu

an
ti

ty
 o

f 
al

ka
lo

id
s 

an
d 

th
e 

n
it

ro
ge

n
 i

n
ta

ke
; 

th
er

ef
or

e,
 t

h
e 

am
ou

n
t 

of
 a

lk
al

oi
ds

 
in

cr
ea

se
s 

dr
am

at
ic

al
ly

 d
u

ri
n

g 
th

e 
pr

oc
es

s 
of

 t
h

e 
m

ax
im

u
m

 
ab

so
rp

ti
on

 o
f t

h
e 

n
it

ro
ge

n
 in

to
 th

e 
so

il,
 fo

r 
in

st
an

ce
, i

n
 c

as
es
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of
 th

e 
fl o

w
er

in
g 

of
 s

om
e 

sp
ec

ie
s.

 O
n

 th
e 

ot
h

er
 h

an
d,

 w
h

en
 th

e 
fl o

w
 o

f 
n

it
ro

ge
n

 f
ro

m
 t

h
e 

so
il 

to
 t

h
e 

pl
an

t 
is

 r
ed

u
ce

d,
 w

h
ic

h
 

u
su

al
ly

 h
ap

pe
n

s 
af

te
r 

th
e 
fl o

w
er

in
g 

pe
ri

od
, 

th
e 

am
ou

n
t 

of
 

al
ka

lo
id

s 
de

cr
ea

se
s?

 In
 c

as
e 

of
 n

it
ro

ge
n

 s
ta

rv
at

io
n

, w
h

en
 th

e 
it

em
s 

re
la

te
d 

to
 li

fe
 o

r 
de

at
h

 o
f t

h
e 

pl
an

t a
ri

se
s,

 th
e 

al
ka

lo
id

s 
ar

e 
be

in
g 

di
ss

im
ila

te
d.

 

Fe
rt

ili
ze

rs
 c

on
ta

in
in

g 
po

ta
ss

iu
m

, c
al

ci
u

m
 a

n
d 

ph
os

ph
or

u
s 

h
av

e 
a 

po
si

ti
ve

 e
ffe

ct
 o

n
 th

e 
ac

cu
m

u
la

ti
on

 a
n

d 
co

n
ce

n
tr

at
io

n
 

of
 g

ly
co

si
de

s 
an

d 
es

se
n

ti
al

 o
ils

 i
n

 t
h

e 
ti

ss
u

es
 o

f 
th

e 
pl

an
t.

 
Th

e 
h

ig
h

 d
os

es
 o

f 
n

it
ro

ge
n

 f
er

ti
liz

er
s 

h
av

e 
a 

n
eg

at
iv

e 
ef

fe
ct

 
on

 t
h

e 
ac

cu
m

u
la

ti
on

 o
f t

h
es

e 
co

m
po

u
n

ds
.

4.
3.

 R
el

at
io

ns
hi

p 
of

 tr
ac

e 
el

em
en

ts
in

 p
la

nt
s 

an
d 

th
e 

ac
cu

m
ul

at
io

n
of

 th
e 

bi
ol

og
ic

al
ly

 a
ct

iv
e 

su
bs

ta
nc

es

M
ed

ic
in

al
 p

la
n

ts
 r

eq
u

ir
e 

th
e 

sa
m

e 
es

se
n

ti
al

 e
le

m
en

ts
 a

s 
ot

h
er

 p
la

n
ts

: C
, H

, O
, N

, S
, P

, C
a,

 a
n

d 
K

, M
g 

as
 m

ac
ro

n
u

tr
ie

n
ts

 
an

d 
Fe

, M
n

, Z
n

, C
u

, B
, M

o,
 C

l, 
N

i a
s 

m
ic

ro
n

u
tr

ie
n

ts
.

A
m

on
g 

th
e 

m
ac

ro
n

u
tr

ie
n

ts
, t

h
e 

ca
rb

on
/n

it
ro

ge
n

 b
al

an
ce

 
(C

N
B

) 
is

 o
f 

sp
ec

ia
l 

re
le

va
n

ce
 f

or
 b

ot
h

 b
io

m
as

s 
pr

od
u

ct
io

n
 

an
d 

N
-c

on
ta

in
in

g 
se

co
n

da
ry

 m
et

ab
ol

it
es

 l
ik

e 
al

ka
lo

id
s.

 
In

 
co

n
tr

as
t,

 
N

-d
efi

ci
en

cy
 

ca
n

 
fa

vo
r 

th
e 

pr
od

u
ct

io
n

 
of

 
es

se
n

ti
al

 o
ils

, 
w

h
ile

 t
h

e 
sy

n
th

es
is

 o
f 

al
ka

lo
id

s 
is

 s
tr

on
gl

y 
in

h
ib

it
ed

. 
Th

e 
sp

ec
ifi 

c 
ro

le
s 

fo
r 

es
se

n
ti

al
 m

ic
ro

n
u

tr
ie

n
ts

 
in

 t
h

e 
pr

od
u

ct
io

n
 o

f 
ac

ti
ve

 p
ri

n
ci

pl
es

 a
re

 d
u

e 
to

 t
h

ei
r 

fu
n

ct
io

n
 a

s 
co

m
po

n
en

ts
 o

r 
ac

ti
va

to
rs

 o
f 

en
zy

m
es

 o
f 

th
e 

se
co

n
da

ry
 

m
et

ab
ol

is
m

. 
M

or
eo

ve
r,

 
m

et
al

s 
ca

n
 

qu
ilt

ed
 

ce
rt

ai
n

 p
h

yt
oc

h
em

ic
al

s 
in

 p
la

n
t 

ti
ss

u
es

. 
M

ic
ro

n
u

tr
ie

n
ts

 
w

it
h

 r
ed

ox
 f

u
n

ct
io

n
s 

lik
e 

F
e,

 C
u

, 
M

n
, 

an
d 

M
o 

ar
e 

ke
y 

fa
ct

or
s 

fo
r 

m
an

y 
en

zy
m

es
 i

n
vo

lv
ed

 i
n

 b
io

sy
n

th
et

ic
 s

te
ps

 
of

 s
ec

on
da

ry
 c

om
po

u
n

ds
.

C
op

pe
r,

 
fo

r 
ex

am
pl

e,
 

is
 

es
se

n
ti

al
 

fo
r 

th
e 

fu
n

ct
io

n
 

of
 

m
an

y 
ox

id
as

es
 a

n
d 

ox
yg

en
as

es
 w

it
h

 a
 k

ey
 r

ol
e 

in
 s

ec
on

da
ry

 
m

et
ab

ol
is

m
. C

op
pe

r d
efi

 c
ie

n
cy

 s
tr

on
gl

y 
in

h
ib

it
s 

th
e 

ac
ti

vi
ti

es
 

of
 d

ia
m

in
e 

ox
id

as
e,

 w
h

ic
h

 is
 e

ss
en

ti
al

 fo
r 

th
e 

m
et

ab
ol

is
m

 o
f 

th
e 

di
am

in
es

 p
u

tr
es

ci
n

e 
an

d 
ca

da
ve

ri
n

e.

Ir
on

 i
s 

a 
co

m
po

n
en

t 
of

 h
em

e 
an

d 
n

on
-h

em
e 

ox
yg

en
as

es
 

w
it

h
 k

ey
 f

u
n

ct
io

n
 i

n
 i

so
pr

en
oi

d 
sy

n
th

es
is

. 
C

yt
oc

h
ro

m
e 

P 
45

0 
en

zy
m

es
 a

re
 a

ls
o 

ac
ti

n
g 

in
 s

ev
er

al
 s

te
ps

 o
f b

io
ch

em
ic

al
 

pa
th

w
ay

s 
to

 d
iff

er
en

t 
ty

pe
s 

of
 p

h
en

ol
ic

s 
an

d 
fl a

vo
n

oi
ds

. 
S

yn
th

es
is

 
of

 
di

h
yd

ro
fl a

vo
n

ol
s,

 
a 

m
aj

or
 

br
an

ch
 

po
in

t 
in

 
fl a

vo
n

oi
d 

bi
os

yn
th

es
is

, 
re

qu
ir

es
 F

e 
fo

r 
th

e 
ac

ti
vi

ty
 o

f 
th

e 
di

ox
yg

en
as

e.
 M

an
ga

n
es

e 
is

 e
ss

en
ti

al
 f

or
 M

n
-S

O
D

 a
ct

iv
it

y.
 

M
ol

yb
de

n
u

m
 

is
 

es
se

n
ti

al
 

fo
r 

n
it

ro
ge

n
as

e 
an

d 
n

it
ra

te
 

re
du

ct
as

e 
an

d 
th

er
ef

or
e 

pl
ay

s 
a 

ke
y 

ro
le

 f
or

 t
h

e 
pr

od
u

ct
io

n
 

of
 N

-c
on

ta
in

in
g 

ac
ti

ve
 p

ri
n

ci
pl

es
 li

ke
 a

lk
al

oi
ds

. H
ow

ev
er

, M
o 

de
fi c

ie
n

cy
 s

ee
m

s 
to

 l
im

it
 b

io
m

as
s 

pr
od

u
ct

io
n

 r
at

h
er

 t
h

an
 

al
ka

lo
id

 s
yn

th
es

is
 [4

2]
.

M
ic

ro
n

u
tr

ie
n

ts
 w

it
h

ou
t 

re
do

x 
fu

n
ct

io
n

s 
ar

e 
al

so
 d

ir
ec

tl
y 

or
 in

di
re

ct
ly

 in
vo

lv
ed

 in
 p

la
n

t 
se

co
n

da
ry

 m
et

ab
ol

is
m

. B
or

on
 

h
as

 a
 c

en
tr

al
 f

u
n

ct
io

n
 i

n
 t

h
e 

ph
en

ol
 m

et
ab

ol
is

m
 i

n
 p

la
n

ts
, 

an
d 

it
s 

de
fi c

ie
n

cy
 s

tr
on

gl
y 

st
im

u
la

te
s 

po
ly

ph
en

ol
ox

id
as

e.
Zi

n
c 

is
 

re
qu

ir
ed

 
fo

r 
th

e 
ac

ti
vi

ty
 

of
 

th
ou

sa
n

ds
 

of
 

pl
an

t  
pr

ot
ei

n
s 

[1
6]

.

A
 c

lo
se

 r
el

at
io

n
sh

ip
 b

et
w

ee
n

 t
h

e 
am

ou
n

t 
of

 s
om

e 
tr

ac
e 

el
em

en
ts

 i
n

 s
oi

ls
 a

n
d 

th
e 

pl
an

t’s
 p

ro
du

ct
io

n
 o

f 
in

di
vi

du
al

 
gr

ou
ps

 
of

 
bi

ol
og

ic
al

ly
 

ac
ti

ve
 

su
bs

ta
n

ce
s 

h
as

 
be

en
 

se
t 

re
ce

n
tl

y:
 

> 
Pl

an
ts

 
th

at
 

pr
od

u
ce

 
ca

rd
ia

c 
gl

yc
os

id
es

 
ab

so
rb

 
m

an
ga

n
es

e,
 m

ol
yb

de
n

u
m

, c
h

ro
m

iu
m

 s
el

ec
ti

ve
ly

;
> 

Pl
an

ts
 

th
at

 
pr

od
u

ce
 

al
ka

lo
id

s:
 

co
pp

er
, 

m
an

ga
n

es
e,

 
co

ba
lt

; 
> 

Pl
an

ts
 th

at
 p

ro
du

ce
 s

ap
on

in
s:

 m
ol

yb
de

n
u

m
, v

an
ad

iu
m

; 



84
85

> 
Pl

an
ts

 t
h

at
 p

ro
du

ce
 t

er
pe

n
oi

ds
: m

an
ga

n
es

e;
 

> 
Pl

an
ts

 t
h

at
 p

ro
du

ce
 a

n
th

ra
ce

n
e-

de
ri

va
ti

ve
s:

 c
op

pe
r;

 
> 

Pl
an

ts
 t

h
at

 p
ro

du
ce

 v
it

am
in

s:
 m

an
ga

n
es

e,
 c

op
pe

r;
> 

Pl
an

ts
 

th
at

 
pr

od
u

ce
 

po
ly

sa
cc

h
ar

id
es

: 
m

an
ga

n
es

e,
 

ch
ro

m
iu

m
. 

Th
e 

st
u

dy
 o

f 
th

e 
im

pa
ct

 o
f 

ge
oc

h
em

ic
al

 f
ac

to
rs

 o
n

 t
h

e 
pr

od
u

ct
io

n
 o

f 
th

e 
ac

ti
ve

 s
u

bs
ta

n
ce

s 
by

 p
la

n
ts

 l
ea

d 
fo

r 
th

e 
de

ve
lo

pm
en

t 
of

 r
ec

om
m

en
da

ti
on

s 
fo

r 
th

e 
co

lle
ct

io
n

 o
f 

th
e 

ra
w

 m
at

er
ia

ls
 o

f 
th

e 
w

ild
 m

ed
ic

in
al

 p
la

n
ts

 in
 t

h
os

e 
ar

ea
s 

of
 

h
ab

it
at

s 
w

h
er

e 
th

ey
 h

ad
 d

iff
er

en
t 

le
ve

ls
 o

f 
B

A
S

 (b
io

lo
gi

ca
lly

 
ac

ti
ve

 s
u

bs
ta

n
ce

s)
; 

it
 s

et
s 

pr
er

eq
u

is
it

es
 f

or
 t

h
e 

di
re

ct
io

n
al

 
im

pa
ct

 o
n

 t
h

e 
bi

og
en

es
is

 o
f 

th
e 

ac
ti

ve
 s

u
bs

ta
n

ce
s 

in
 t

h
e 

pr
oc

es
s 

of
 c

u
lt

iv
at

io
n

 o
f 

th
e 

m
ed

ic
in

al
 p

la
n

ts
 t

h
ro

u
gh

 t
h

e 
u

se
 o

f a
pp

ro
pr

ia
te

 m
ic

ro
n

u
tr

ie
n

ts
. 

It
 i

s 
kn

ow
n

 t
h

at
 t

h
e 

sp
ec

ie
s 

of
 t

h
e 

fo
xg

lo
ve

 (
D

ig
ita

lis
) 

ge
n

er
a 

ac
cu

m
u

la
te

 m
an

ga
n

es
e,

 m
ol

yb
de

n
u

m
 a

n
d 

ch
ro

m
iu

m
 

se
le

ct
iv

el
y.

 
Th

e 
in

je
ct

io
n

s 
of

 
m

an
ga

n
 

an
d 

m
ol

yb
de

n
u

m
 

st
im

u
la

te
 t

h
e 

ac
ti

vi
ty

 o
f 

th
e 

en
zy

m
es

 r
es

po
n

si
bl

e 
fo

r 
th

e 
sy

n
th

es
is

 o
f 

co
en

zy
m

e 
A

, 
w

h
ic

h
 l

ea
ds

 t
o 

an
 i

n
cr

ea
se

 o
f 

th
e 

am
ou

n
t 

of
 c

ar
di

ac
 g

ly
co

si
de

s 
[3

]. 

Th
e 

m
os

t 
su

it
ab

le
 d

os
es

 o
f 

bo
ro

n
 f

or
 t

h
e 

pe
pp

er
m

in
t 

ar
e 

0.
1–

0.
3 

m
g/

kg
 o

f 
so

il,
 w

h
ic

h
 w

ill
 r

es
u

lt
 i

n
 t

h
e 

in
cr

ea
se

 o
f 

th
e 

le
av

es
 h

ar
ve

st
 b

y 
11

 %
 a

n
d 

of
 t

h
e 

am
ou

n
t 

of
 e

ss
en

ti
al

 
oi

ls
 b

y 
0,

24
 %

. 
Fu

rt
h

er
 a

dd
it

io
n

 o
f 

bo
ro

n
 t

o 
th

e 
m

ix
tu

re
 

re
du

ce
s 

th
e 

yi
el

d 
of

 l
ea

ve
s,

 w
h

ile
 t

h
e 

am
ou

n
t 

of
 e

ss
en

ti
al

 
oi

ls
 r

em
ai

n
s 

th
e 

sa
m

e.
 T

h
e 

op
ti

m
al

 d
os

e 
of

 z
in

c 
co

n
st

it
u

te
s 

2.
2 

an
d 

8.
8 

m
g/

kg
. I

f t
h

es
e 

pr
op

or
ti

on
s 

ar
e 

ta
ke

n
, t

h
e 

m
in

t 
cr

op
 i

n
cr

ea
se

s 
by

 1
9 

%
, 

an
d 

th
e 

fu
rt

h
er

 a
dd

it
io

n
 o

f 
zi

n
c 

do
se

s 
re

du
ce

s 
th

e 
w

ei
gh

t 
of

 t
h

e 
le

av
es

 a
n

d 
in

cr
ea

se
s 

th
e 

am
ou

n
t 

of
 t

h
e 

es
se

n
ti

al
 o

ils
 b

y 
0.

5 
%

. 

Th
e 

pr
es

en
ce

 o
f t

ra
ce

 e
le

m
en

ts
 –

 ir
on

, m
an

ga
n

es
e,

 c
ob

al
t,

 
an

d 
co

pp
er

 –
 in

 s
oi

l a
re

 o
f a

 p
ar

ti
cu

la
r 

va
lu

e 
fo

r 
be

lla
do

n
n

a.
 

S
im

ila
r 

to
 o

th
er

 a
lk

al
oi

d-
yi

el
di

n
g 

pl
an

ts
 c

h
ar

ac
te

ri
ze

d 
by

 
th

e 
co

n
si

de
ra

bl
e 

ac
cu

m
u

la
ti

on
 o

f c
op

pe
r.

 T
h

e 
m

os
t 

ef
fe

ct
iv

e 
m

ic
ro

n
u

tr
ie

n
ts

 f
or

 i
t 

ar
e 

bo
ro

n
, 

w
h

ic
h

 c
au

se
s 

a 
si

gn
ifi 

ca
n

t 
in

cr
ea

se
 in

 th
e 

am
ou

n
t o

f a
lk

al
oi

ds
, f

ol
lo

w
ed

 b
y 

m
ol

yb
de

n
u

m
 

an
d 

m
an

ga
n

es
e.

 Q
u

al
it

at
iv

e 
co

m
po

si
ti

on
 o

f a
lk

al
oi

ds
 in

si
de

 
th

e 
pl

an
ts

 d
oe

s 
n

ot
 c

h
an

ge
. 

A
ll 

th
e 

tr
ac

e 
co

n
st

it
u

en
ts

 (
m

an
ga

n
es

e,
 b

or
on

, 
m

ol
yb

de
-

n
u

m
, z

in
c)

 in
cr

ea
se

 th
e 

pr
od

u
ct

iv
it

y 
of

 th
e 

h
op

s.
 M

an
ga

n
es

e 
fa

ci
lit

at
es

 a
 g

re
at

er
 a

cc
u

m
u

la
ti

on
 o

f 
gl

u
ta

th
io

n
e 

an
d 

th
e 

re
du

ct
iv

e 
fo

rm
 o

f 
as

co
rb

ic
 a

ci
d,

 a
s 

w
el

l 
as

 t
o 

a 
gr

ea
te

r 
ac

cu
m

u
la

ti
on

 o
f 

bi
tt

er
s 

in
 h

op
s 

m
ai

n
ly

 d
u

e 
to

 t
h

e 
m

os
t 

va
lu

ab
le

 c
om

po
n

en
ts

 o
f 

th
is

 c
om

pl
ex

. 
Th

e 
in

cr
ea

si
n

g 
of

 t
h

e 
bi

tt
er

 c
on

st
it

u
en

ts
 y

ie
ld

 i
n

 t
h

e 
h

op
 s

tr
ob

ile
s 

is
 a

ls
o 

ca
u

se
d 

by
 b

or
on

 a
n

d 
m

ol
yb

de
n

u
m

 (i
t 

in
cr

ea
se

s 
on

 3
,3

–3
,4

 %
). 

Th
e 

st
ag

e 
of

 p
la

n
t 

de
ve

lo
pm

en
t 

is
 a

ls
o 

es
se

n
ti

al
 f

or
 t

h
e 

pr
oc

es
s 

of
 a

cc
u

m
u

la
ti

on
 o

f 
bi

ol
og

ic
al

ly
 a

ct
iv

e 
co

m
po

u
n

ds
. 

Fo
r 

ex
am

pl
e,

 
th

e 
pe

rc
en

ta
ge

 
of

 
fl a

vo
n

oi
ds

 
in

 
th

e 
pl

an
t 

ph
en

ol
ic

 
co

m
pl

ex
 

of
 

m
ai

de
n

h
ai

r 
tr

ee
 

(G
in

kg
o 

bi
lo

ba
) 

in
cr

ea
se

s 
w

it
h

 th
e 

gr
ow

th
 o

f i
ts

 le
av

es
 fr

om
 1

7 
%

 (y
ou

n
g 

le
af

) 
to

 2
5 

%
 (

ad
u

lt
 l

ea
f) 

[1
9]

. 
S

im
ila

r 
ph

en
om

en
a 

m
ay

 b
e 

fo
u

n
d 

in
 t

h
e 

le
av

es
 o

f t
ea

. T
h

e 
n

u
m

be
r 

of
 fl 

av
on

oi
ds

 in
 m

ai
de

n
h

ai
r 

tr
ee

 a
ls

o 
in

cr
ea

se
s 

fr
om

 t
h

e 
n

or
th

 t
o 

th
e 

so
u

th
, 

in
di

ca
ti

n
g 

th
e 

im
po

rt
an

t 
ro

le
 o

f 
th

e 
su

n
lig

h
t 

an
d 

w
ar

m
 i

n
 t

h
e 

pr
oc

es
s 

of
 f

or
m

at
io

n
 o

f 
th

is
 g

ro
u

p 
of

 b
io

lo
gi

ca
lly

 a
ct

iv
e 

co
m

po
u

n
ds

. 
Th

es
e 

da
ta

 a
re

 i
m

po
rt

an
t 

to
 d

et
er

m
in

e 
th

e 
du

ra
ti

on
 f

or
 t

h
e 

op
ti

m
al

 p
er

io
d 

of
 r

aw
 m

at
er

ia
l h

ar
ve

st
in

g.
 

4.
4.

 R
ul

es
 a

nd
 te

rm
s 

of
 c

ol
le

ct
io

n,
pr

oc
es

si
ng

 a
nd

 s
to

ra
ge

 o
f p

la
nt

 ra
w

 m
at

er
ia

l

In
 

th
e 

pr
oc

es
s 

of
 

th
e 

pl
an

t 
m

at
er

ia
l 

h
ar

ve
st

in
g,

 
th

e 
co

lle
ct

or
s 

ar
e 

re
qu

ir
ed

 t
o 

fo
llo

w
 t

h
e 

ru
le

s 
of

 r
aw

 m
at

er
ia

ls
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co
lle

ct
io

n
, 

w
h

ic
h

 p
ro

vi
de

 n
ot

 o
n

ly
 t

h
e 

h
ig

h
es

t 
qu

al
it

y 
ra

w
 

m
at

er
ia

ls
, 

bu
t 

al
so

 t
h

e 
ab

ili
ty

 o
f 

po
pu

la
ti

on
s 

of
 s

pe
ci

es
 

to
 

re
co

ve
r 

th
em

se
lv

es
. 

Th
e 

ge
n

er
al

 
co

n
di

ti
on

s 
of

 
th

e 
ra

w
 m

at
er

ia
l 

pr
oc

u
re

m
en

ts
 a

re
 i

ts
 c

ol
le

ct
io

n
 d

u
ri

n
g 

th
e 

pe
ri

od
 o

f 
th

e 
h

ig
h

es
t 

le
ve

l 
of

 b
io

lo
gi

ca
lly

 a
ct

iv
e 

su
bs

ta
n

ce
s 

ac
cu

m
u

la
ti

on
 (A

pp
en

di
x,

 T
ab

le
 1

). 

A
ll 

ab
ov

e-
gr

ou
n

d 
pa

rt
s 

of
 t

h
e 

pl
an

ts
 a

re
 h

ar
ve

st
ed

 o
n

ly
 

in
 d

ry
 w

ea
th

er
 p

er
io

d.
 I

n
 c

as
e 

of
 t

h
e 

m
or

n
in

g 
de

w
 o

r 
af

te
r 

th
e 

ra
in

, 
th

e 
m

at
er

ia
ls

 s
h

ou
ld

 b
e 

co
lle

ct
ed

 o
n

ly
 a

ft
er

 f
u

ll 
pl

an
t 

dr
yi

n
g.

 H
ow

ev
er

, 
th

e 
ra

w
 m

at
er

ia
ls

 a
bs

or
b 

m
oi

st
u

re
 

an
d 

qu
ic

kl
y 

da
rk

en
 a

n
d 

lo
se

 q
u

al
it

y 
w

h
en

 d
ri

ed
. T

h
e 

fr
es

h
ly

 
pa

ck
ed

 m
at

er
ia

ls
 c

an
 l

os
e 

th
ei

r 
qu

al
it

y 
ev

en
 i

n
 a

n
 h

ou
r 

(S
am

bu
cu

s 
fl o

s)
, 

so
 it

 is
 r

ec
om

m
en

de
d 

th
at

 a
ft

er
 h

ar
ve

st
in

g 
a 

pr
im

ar
y 

pr
oc

es
si

n
g 

(d
ry

in
g,

 c
an

n
in

g 
et

c)
 o

f 
th

e 
pl

an
t 

m
at

er
ia

l i
s 

en
su

re
d 

as
 s

oo
n

 a
s 

po
ss

ib
le

.

D
o 

n
ot

 c
ar

ry
 o

u
t 

co
n

ti
n

u
ou

s 
an

d 
an

n
u

al
 c

ol
le

ct
io

n
 o

f 
m

ed
ic

in
al

 p
la

n
ts

, 
es

pe
ci

al
ly

 t
h

e 
ro

ot
s,

 r
h

iz
om

es
, 

bu
lb

s 
an

d 
tu

be
rs

, 
in

 a
ll 

ar
ea

s,
 a

s 
it

 l
ea

ds
 t

o 
th

e 
pl

an
ts

 e
xt

in
ct

io
n

. 
H

ar
ve

st
in

g 
of

 
pl

an
t 

m
at

er
ia

l 
in

 
th

e 
w

oo
ds

, 
w

h
er

e 
th

e 
m

ea
su

re
s 

w
er

e 
in

tr
od

u
ce

d 
to

 c
om

ba
t 

pe
st

s 
an

d 
di

se
as

es
 

w
it

h
 t

h
e 

u
se

 o
f 

ch
em

ic
al

s,
 a

n
d 

af
fo

re
st

at
io

n
, 

w
h

ic
h

 a
re

 i
n

 
th

e 
ro

ad
s 

an
d 

ar
ea

s 
of

 c
h

em
ic

al
 a

n
d 

in
du

st
ri

al
 p

la
n

ts
 a

re
 

n
ot

 r
ec

om
m

en
de

d.
 T

h
e 

du
st

y 
pl

an
ts

 t
h

at
 g

ro
w

 a
lo

n
g 

th
e 

fi e
ld

 r
oa

ds
 a

n
d 

ar
e 

da
m

ag
ed

 b
y 

pe
st

s 
an

d 
di

se
as

es
 s

h
ou

ld
 

n
ot

 b
e 

co
lle

ct
ed

.

4.
5.

 T
he

 c
om

m
on

 te
ch

ni
qu

es
 o

f c
ol

le
ct

io
n

an
d 

in
iti

al
 p

ro
ce

ss
in

g 
of

 th
e 

ra
w

 m
at

er
ia

l

H
ar

ve
st

in
g 

of
 fl 

ow
er

s 
an

d 
in
fl o

re
sc

en
ce

s 
is

 c
ar

ri
ed

 o
u

t 
in

 
th

e 
pe

ri
od

 o
f 

m
as

s 
fl o

w
er

in
g 

u
n

ti
l 

fr
u

it
in

g.
 A

 p
ar

t 
of

 r
aw

 
m

at
er

ia
ls

 s
h

ou
ld

 b
e 

re
m

ai
n

ed
 in

 a
n

 a
rr

ay
 f

or
 t

h
e 

n
ex

t 
se

ed
 

re
n

ov
at

io
n

 o
f 

th
e 

po
pu

la
ti

on
 (

10
–2

0 
%

). 
It

 i
s 

pr
oh

ib
it

ed
 t

o 
da

m
ag

e 
pl

an
ts

 (
to

 b
re

ak
 t

h
e 

br
an

ch
es

, 
u

pr
oo

ti
n

g 
of

 p
la

n
ts

 
et

c)
. 

Fl
ow

er
s 

fr
om

 t
h

e 
m

aj
or

it
y 

of
 p

la
n

ts
 a

re
 h

ar
ve

st
ed

 a
t 

th
e 

be
gi

n
n

in
g 

of
 t

h
ei

r 
fl o

w
er

in
g 

an
d 

fo
r 

so
m

e 
sp

ec
ie

s 
– 

at
 

th
e 

ti
m

e 
of

 b
u

dd
in

g.
 T

h
e 

n
am

e 
«fl

 o
w

er
s»

 r
ef

er
s 

n
ot

 o
n

ly
 t

o 
a 

si
n

gl
e 
fl o

w
er

 (l
ily

) o
r 

so
m

e 
of

 it
s 

el
em

en
ts

 (m
ar

gi
n

al
 f

u
n

n
el

-
sh

ap
ed

 fl 
ow

er
s 

of
 in
fl o

re
sc

en
ce

 in
 C

en
ta

ur
ea

 c
ya

nu
s,

 s
pi

ke
s 

of
 V

er
ba

sc
um

 s
pp

.),
 b

u
t 

al
so

 t
o 

th
e 

in
fl o

re
sc

en
ce

 (
lin

de
n

, 
ch

am
om

ile
, e

ld
er

be
rr

y,
 e

ve
rl

as
ti

n
g 

sa
n

d)
. 

C
ol

le
ct

io
n

 a
n

d 
pr

im
ar

y 
pr

oc
es

si
n

g 
of

 fl
 o

w
er

s 
re

qu
ir

es
 a

 
sp

ec
ia

l 
ca

re
. 

Fi
rs

tl
y,

 t
h

ey
 s

h
ou

ld
 i

m
m

ed
ia

te
ly

 b
e 

co
lle

ct
ed

 
in

 a
 s

h
al

lo
w

 b
ox

 w
it

h
 a

 g
ra

de
 (

m
es

h
) 

bo
tt

om
; 

th
ey

 a
re

 l
ai

d 
in

 a
 t

h
in

 la
ye

r 
to

 a
vo

id
 u

n
n

ec
es

sa
ry

 t
ra

n
ss

h
ip

m
en

ts
, d

u
ri

n
g 

w
h

ic
h

 t
h

ey
 c

an
 b

e 
da

m
ag

ed
. S

ec
on

dl
y,

 t
h

ey
 m

u
st

 b
e 

qu
ic

kl
y 

dr
ie

d 
in

 s
pe

ci
al

 c
lo

se
d 

dr
ie

rs
 w

it
h

 a
ct

iv
e 

ai
r 

ci
rc

u
la

ti
on

 a
t 

a 
te

m
pe

ra
tu

re
 o

f 
50

–6
0 

°C
 a

ir
 o

r 
on

 r
ac

ks
 u

n
de

r 
co

ve
r,

 s
in

ce
 

su
n

lig
h

t 
an

d 
sp

on
ta

n
eo

u
s 

h
ea

ti
n

g 
in

 t
h

e 
co

lle
ct

ed
 fl

 o
w

er
s 

ca
n

 q
u

ic
kl

y 
ca

u
se

 u
n

de
si

ra
bl

e 
bi

oc
h

em
ic

al
 r

ea
ct

io
n

s.

Fr
u

it
s 

an
d 

se
ed

s 
ar

e 
h

ar
ve

st
ed

 m
ai

n
ly

 d
u

ri
n

g 
m

at
u

ra
ti

on
, 

le
av

in
g 

a 
po

rt
io

n
 f

or
 s

ee
d 

re
co

ve
ry

 (
10

–2
0 

%
). 

Ju
ic

y 
fr

u
it

s 
(b

lu
eb

er
ri

es
, c

ra
n

be
rr

ie
s,

 r
as

pb
er

ri
es

, e
ld

er
, a

n
d 

bu
ck

th
or

n
) 

an
d 

se
ed

s 
ar

e 
en

co
u

ra
ge

d 
to

 c
ol

le
ct

 d
u

ri
n

g 
dr

y 
w

ea
th

er
. 

A
ld

er
 f

ru
it

s 
an

d 
ju

n
ip

er
 c

on
es

 a
re

 h
ar

ve
st

ed
 i

n
 a

u
tu

m
n

 
an

d 
w

in
te

r,
 b

y 
sh

ak
in

g 
th

em
 d

ow
n

 o
n

 t
h

e 
cl

ot
h

. 
It

 i
s 

n
ot

 
re

co
m

m
en

de
d 

to
 w

as
h

 ju
ic

y 
fr

u
it

s 
(s

tr
aw

be
rr

ie
s,

 b
lu

eb
er

ri
es

, 
an

d 
ra

sp
be

rr
ie

s)
, h

ow
ev

er
 it

 is
 d

es
ir

ab
le

 to
 le

av
e 

th
em

 u
n

de
r 

th
e 

su
n

lig
h

t 
fo

r 
a 

fe
w

 h
ou

rs
, 

an
d 

th
en

 d
ry

 i
n

 t
h

e 
dr

ye
r 

or
 

ov
en

 a
t 

a 
te

m
pe

ra
tu

re
 o

f 6
0–

70
 °

C
. 

C
ol

le
ct

io
n

 o
f p

la
n

ts
 u

n
de

rg
ro

u
n

d 
pa

rt
s 

is
 d

on
e 

in
 a

u
tu

m
n

 
af

te
r 

th
e 

le
av

es
 fa

ll 
of

f o
r 

ae
ri

al
 o

rg
an

s 
of

 h
er

ba
ce

ou
s 

pl
an

ts
 

di
e 

of
f, 

ra
re

ly
 –

 i
n

 t
h

e 
ea

rl
y 

sp
ri

n
g,

 c
on

si
de

ri
n

g 
th

e 
an

n
u

al
 

al
lo

w
ab

le
 u

se
 f

or
 r

aw
 m

at
er

ia
ls

 o
f 

a 
pa

rt
ic

u
la

r 
sp

ec
ie

s.
 

To
 c

om
pl

y 
w

it
h

 t
h

is
 c

on
di

ti
on

, 
an

 a
rr

ay
 a

re
a 

sh
ou

ld
 b

e 
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di
vi

de
d 

in
to

 e
qu

al
 p

ar
ts

 (s
tr

ip
es

, u
n

it
 s

qu
ar

es
), 

an
d 

th
en

 t
h

e 
m

at
er

ia
l i

s 
co

lle
ct

ed
 in

 t
h

e 
re

le
va

n
t 
fi e

ld
, s

el
ec

ti
n

g 
th

e 
m

os
t 

de
ve

lo
pe

d 
sp

ec
ie

s.
 R

oo
ts

, 
rh

iz
om

es
, 

tu
be

rs
, 

bu
lb

s 
ar

e 
du

g 
u

p,
 c

le
an

ed
 f

ro
m

 s
oi

l, 
w

as
h

ed
 i

n
 r

u
n

n
in

g 
w

at
er

 (
if 

n
ee

de
d)

 
an

d 
dr

ie
d 

im
m

ed
ia

te
ly

.

Th
e 

le
av

es
 o

f l
iv

in
g 

pl
an

ts
 a

re
 c

ol
le

ct
ed

 d
u

ri
n

g 
a 

m
as

si
ve

 
bl

oo
m

 w
it

h
 t

h
e 

ac
co

u
n

t 
of

 n
ot

 m
or

e 
th

an
 2

5 
%

 o
f t

h
e 

sh
oo

t,
 

h
ow

ev
er

 o
n

ly
 m

at
u

re
 l

ea
ve

s 
ar

e 
co

lle
ct

ed
. 

In
 s

om
e 

ca
se

s,
 

st
em

s 
ar

e 
cu

t,
 w

h
ic

h
 a

re
 s

u
bs

eq
u

en
tl

y 
dr

ie
d 

an
d 

th
re

sh
ed

. 
E

xc
ep

ti
on

s 
in

cl
u

de
 T

us
si

la
go

 f
ar

fa
ra

, M
en

ya
nt

he
s 

tr
ifo

lia
ta

, 
V

ac
ci

ni
um

 v
iti

s-
id

ae
a 

an
d 

so
m

e 
ot

h
er

 p
la

n
t 

sp
ec

ie
s,

 w
h

ic
h

 
bl

os
so

m
 a

t t
h

e 
pe

ri
od

 o
f o

cc
u

rr
en

ce
 o

f t
h

ei
r 

im
m

at
u

re
 le

av
es

. 
Th

is
 w

or
k 

ca
n

 o
n

ly
 b

e 
co

n
du

ct
ed

 in
 d

ry
 a

n
d 

su
n

n
y 

w
ea

th
er

, 
by

 s
el

ec
ti

n
g 

on
ly

 f
u

lly
 f

or
m

ed
 l

ea
ve

s,
 f

re
e 

fr
om

 d
am

ag
es

 
or

 d
is

ea
se

s.
 T

h
e 

co
lle

ct
ed

 r
aw

 m
at

er
ia

l 
is

 s
ep

ar
at

ed
 f

ro
m

 
im

pu
ri

ti
es

 a
n

d 
sp

re
ad

 o
u

t t
h

in
ly

 to
 d

ry
. I

t i
s 

dr
ie

d 
de

pe
n

di
n

g 
on

 t
h

e 
av

ai
la

bi
lit

y 
of

 b
io

lo
gi

ca
lly

 a
ct

iv
e 

su
bs

ta
n

ce
s.

 

A
nn

u
al

 a
nd

 p
er

en
ni

al
 h

er
ba

ce
ou

s 
pl

an
t s

pe
ci

es
 (S

t.
 J

oh
n’

s 
w

or
t,

 m
ar

jo
ra

m
) 

ar
e 

co
lle

ct
ed

 d
u

ri
n

g 
th

e 
fl o

w
er

in
g 

(b
ef

or
e 

fr
u

it
in

g)
 w

it
h

ou
t 

ro
u

gh
 p

ar
ts

 o
f 

th
e 

st
em

. 
It

 i
s 

fo
rb

id
de

n
 t

o 
u

pr
oo

t t
h

e 
pl

an
ts

. W
it

h
in

 th
e 

ar
ea

s 
of

 th
e 

h
ar

ve
st

in
g 

at
 le

as
t 

20
 %

 o
f t

h
e 

pl
an

ts
 s

h
ou

ld
 b

e 
re

m
ai

n
ed

 fo
r 

se
ed

 r
eg

en
er

at
io

n
. 

In
 P

h
ar

m
ac

og
n

os
y 

an
d 

Ph
yt

ot
h

er
ap

y 
th

e 
te

rm
 «

h
er

b»
 r

ef
er

s 
to

 a
er

ia
l 

pa
rt

s 
of

 m
ed

ic
in

al
 p

la
n

ts
 w

it
h

ou
t 

co
ar

se
 s

te
m

s,
 

th
er

ef
or

e,
 c

on
si

st
in

g 
of

 s
te

m
s,

 g
ro

w
in

g 
u

p 
to

 3
0 

cm
, 

w
it

h
 

le
av

es
 

an
d 
fl o

w
er

s.
 

D
am

ag
ed

 
an

d 
de

fe
ct

iv
e 

pa
rt

s 
ar

e 
im

m
ed

ia
te

ly
 d

is
ca

rd
ed

. 

B
u

ds
 a

re
 c

ol
le

ct
ed

 in
 w

in
te

r 
or

 e
ar

ly
 s

pr
in

g 
w

h
en

 th
ey

 ju
st

 
be

gi
n

 t
o 

sw
el

l, 
bu

t 
th

e 
co

ve
ri

n
g 

sc
al

es
 h

av
e 

n
ot

 y
et

 b
eg

u
n

 t
o 

u
n

fo
ld

. P
in

e 
an

d 
po

pl
ar

 b
u

ds
 a

re
 c

u
t w

it
h

 a
 s

h
ar

p 
kn

ife
 fr

om
 

th
e 

lo
w

er
 l

at
er

al
 b

ra
n

ch
es

 o
f 

tr
ee

s.
 B

ir
ch

 b
u

ds
 a

re
 s

m
al

le
r,

 
so

 t
h

ey
 a

re
 c

ol
le

ct
ed

 d
u

ri
n

g 
cu

tt
in

g 
of

 t
re

es
 b

y 
h

an
d 

or
 b

y 
th

re
sh

in
g 

fr
om

 a
lr

ea
dy

 c
u

t 
an

d 
dr

ie
d 

br
an

ch
es

. 
C

ol
le

ct
ed

 

bu
ds

 a
re

 s
pr

ea
d 

by
 a

 t
h

in
 l

ay
er

 o
n

 a
 p

ie
ce

 o
f 

pa
rc

h
m

en
t 

an
d 

dr
ie

d 
in

 a
 w

el
l 

ve
n

ti
la

te
d 

ar
ea

 a
t 

te
m

pe
ra

tu
re

s 
ab

ov
e 

25
 °

C
, s

o 
as

 n
ot

 t
o 

pr
ov

ok
e 

th
em

 t
o 

u
n

fo
ld

 a
n

d 
pr

ev
en

t 
fr

om
 

ex
ce

ss
iv

e 
ev

ap
or

at
io

n
 o

f e
ss

en
ti

al
 o

ils
. 

Th
e 

be
st

 t
er

m
 f

or
 c

ol
le

ct
io

n
 o

f 
ba

rk
 i

s 
th

e 
be

gi
n

n
in

g 
of

 
sp

ri
n

g 
ju

ic
e 
fl o

w
 w

h
en

 it
 is

 e
as

ily
 s

ep
ar

at
ed

 f
ro

m
 t

h
e 

w
oo

d.
 

Th
e 

ba
rk

 i
s 

co
lle

ct
ed

 o
u

t 
of

 y
ou

n
g 

br
an

ch
es

 a
t 

a 
ra

te
 n

ot
 

ex
ce

ed
in

g 
5 

%
 o

f 
bi

ol
og

ic
al

 s
to

ck
. 

C
ir

cu
la

r 
cu

ts
 a

re
 c

u
rv

ed
 

on
 c

u
t 

br
an

ch
es

 a
t 

a 
di

st
an

ce
 o

f 2
5–

50
 c

m
 fr

om
 e

ac
h

 o
th

er
, 

co
n

n
ec

ti
n

g 
th

em
 w

it
h

 o
n

e 
or

 tw
o 

lo
n

gi
tu

di
n

al
 c

u
ts

, a
n

d 
th

en
 

re
m

ov
ed

 in
 t

h
e 

fo
rm

 o
f t

u
be

s.
 It

 is
 a

dv
is

ab
le

 t
o 

h
ar

ve
st

 b
ar

k 
fo

r 
m

ed
ic

al
 p

u
rp

os
e 

in
 s

pr
in

g,
 o

u
t 

of
 t

re
es

 a
n

d 
sh

ru
bs

 i
n

 
ar

ea
s 

as
si

gn
ed

 fo
r 

cu
tt

in
g-

ou
t 

du
ri

n
g 

th
e 

cu
rr

en
t 

ye
ar

. 

R
oo

ts
, r

h
iz

om
es

, t
u

be
rs

, b
u

lb
s 

ar
e 

h
ar

ve
st

ed
 in

 a
u

tu
m

n
, 

du
ri

n
g 

of
 d

or
m

an
cy

 o
f p

er
en

n
ia

ls
 o

r i
n

 s
pr

in
g,

 w
h

ile
 th

ey
 h

av
e 

n
ot

 y
et

 d
ev

el
op

ed
 v

eg
et

at
iv

e 
or

ga
n

s.
 D

u
g 

u
p 

u
n

de
rg

ro
u

n
d 

or
ga

n
s 

of
 m

os
t 

pl
an

t 
sp

ec
ie

s 
sh

ou
ld

 b
e 

ca
re

fu
lly

 s
h

ak
en

 
fr

om
 t

h
e 

gr
ou

n
d,

 t
h

or
ou

gh
ly

 w
as

h
ed

 u
n

de
r 

ru
n

n
in

g 
co

ld
 

w
at

er
 a

n
d 

sp
re

ad
 o

u
t 

on
 a

 t
h

ic
k 

la
ye

r 
of

 s
ac

kc
lo

th
 o

r 
ot

h
er

 
m

at
er

ia
l 

th
at

 a
bs

or
bs

 m
oi

st
u

re
 w

el
l. 

D
ri

ed
 r

h
iz

om
es

 w
it

h
 

ro
ot

s,
 c

le
an

ed
 f

ro
m

 r
es

id
u

al
 s

te
m

s,
 b

as
al

 l
ea

ve
s 

an
d 

ot
h

er
 

im
pu

ri
ti

es
, 

ar
e 

cu
t 

in
to

 s
m

al
l 

pi
ec

es
 a

n
d 

dr
ie

d 
on

 r
ac

ks
 

u
n

de
r 

ea
ve

s 
or

 i
n

 s
pe

ci
al

 d
ry

er
s,

 d
ep

en
di

n
g 

on
 t

h
e 

co
n

te
n

t 
of

 b
io

lo
gi

ca
lly

 a
ct

iv
e 

su
bs

ta
n

ce
s.

 

E
ac

h
 t

yp
e 

of
 m

ed
ic

in
al

 r
aw

 m
at

er
ia

ls
 s

h
ou

ld
 b

e 
dr

ie
d 

u
n

de
r 

ce
rt

ai
n

 
co

n
di

ti
on

s.
 

Fi
rs

t 
of

 
al

l, 
co

m
pl

ia
n

ce
 

w
it

h
 

th
e 

re
qu

ir
ed

 
te

m
pe

ra
tu

re
 

th
at

 
en

su
re

s 
th

e 
pr

es
er

va
ti

on
 

of
 v

ol
at

ile
 c

om
po

u
n

ds
. 

Fo
r 

ex
am

pl
e,

 r
aw

 p
la

n
ts

 s
u

ch
 a

s 
V

al
er

ia
na

 
of
fi c

in
al

is
, 

La
va

nd
ul

a 
sp

p.
, 

O
ri

ga
nu

m
 

vu
lg

ar
e,

 
M

el
is

sa
 o

ffi 
ci

na
lis

, M
en

th
a 

x 
pi

pe
ri

ta
, A

rt
he

m
is

ia
 a

bs
in

th
iu

m
, 

Th
ym

us
 

sp
p.

, 
C

ar
um

 
ca

rv
i, 

A
ne

th
um

 
gr

av
eo

le
ns

, 
Sa

lv
ia

 
of
fi c

in
al

is
, 

w
h

ic
h

 c
on

ta
in

 e
ss

en
ti

al
 o

ils
, 

ar
e 

dr
ie

d 
sl

ow
ly

 a
t 

te
m

pe
ra

tu
re

s 
ab

ov
e 

30
–3

5 
°C

. 
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R
aw

 m
at

er
ia

ls
, 

co
nt

ai
ni

ng
 v

it
am

in
 C

 (
Fr

uc
tu

s 
R

ib
is

 n
irg

i, 
Fr

uc
tu

s 
R

os
ae

 c
in

na
m

om
ea

e)
 r

eq
u

ir
e 

ra
pi

d 
dr

yi
ng

 a
t a

 te
m

pe
-

ra
tu

re
 o

f 8
0–

90
 °

C
 t

o 
av

oi
d 

th
e 

de
st

ru
ct

io
n 

of
 a

sc
or

bi
c 

ac
id

. 

H
er

bs
 c

on
ta

in
in

g 
al

ka
lo

id
s 

ar
e 

ty
pi

ca
lly

 d
ri

ed
 a

t 
40

–5
0 

°C
. 

In
 o

rd
er

 to
 k

ee
p 
fl a

vo
n

oi
ds

, r
ap

id
 d

ry
in

g 
at

 h
ig

h
er

 te
m

pe
ra

-
tu

re
s 

m
ay

 b
e 

ap
pl

ie
d 

(5
0–

60
 °

C
, o

cc
as

io
n

al
ly

 u
p 

to
 9

0 
°C

). 

In
 s

om
e 

ca
se

s,
 r

aw
 m

at
er

ia
l i

s 
pr

oc
es

se
d 

in
to

 f
re

sh
 ju

ic
e 

an
d 

th
en

 fr
oz

en
; i

t 
is

 u
se

d 
fo

r 
th

e 
m

an
u

fa
ct

u
re

 o
f a

lc
oh

ol
 o

r 
oi

l e
xt

ra
ct

s,
 a

cc
or

di
n

g 
to

 t
h

e 
de

ve
lo

pe
d 

te
ch

n
ol

og
ie

s.

4.
6.

 G
oo

d 
Ag

ric
ul

tu
ra

l a
nd

 C
ol

le
ct

io
n 

Pr
ac

tic
e

fo
r m

ed
ic

in
al

 p
la

nt
 m

at
er

ia
ls

In
 

20
12

, 
th

e 
M

in
is

tr
y 

of
 

Pu
bl

ic
 

H
ea

lt
h

 
of

 
U

kr
ai

n
e 

ad
op

te
d 

th
e 

re
gu

la
ti

on
 (

gu
id

el
in

e)
 o

n
 «

G
oo

d 
A

gr
ic

u
lt

u
ra

l 
an

d 
C

ol
le

ct
io

n
 P

ra
ct

ic
e 

(G
A

C
P)

 f
or

 S
ta

rt
in

g 
M

at
er

ia
ls

 o
f 

H
er

ba
l 

O
ri

gi
n

»,
 i

n
 a

cc
or

da
n

ce
 w

it
h

 t
h

e 
ba

si
c 

pr
in

ci
pl

es
 o

f 
th

e 
«G

u
id

el
in

e 
on

 G
oo

d 
A

gr
ic

u
lt

u
ra

l a
n

d 
C

ol
le

ct
io

n
 P

ra
ct

ic
e 

(G
A

C
P)

 f
or

 S
ta

rt
in

g 
M

at
er

ia
ls

 o
f 

H
er

ba
l O

ri
gi

n
» 

(L
on

do
n

, 
20

 
Fe

br
u

ar
y 

20
06

) o
f t

h
e 

E
u

ro
pe

an
 M

ed
ic

in
es

 A
ge

n
cy

 [5
6]

. 

Th
is

 g
u

id
el

in
e 

es
ta

bl
is

h
es

 t
h

e 
ru

le
s 

(r
eq

u
ir

em
en

ts
 a

n
d 

re
co

m
m

en
da

ti
on

s)
 

co
n

ce
rn

in
g 

cu
lt

iv
at

io
n

 
pr

ac
ti

ce
s 

an
d 

h
ar

ve
st

in
g 

of
 s

ta
rt

in
g 

ra
w

 m
at

er
ia

ls
, 

ex
tr

ac
te

d 
fr

om
 p

la
n

ts
 

(h
er

bs
 /

 p
la

n
t 

m
at

er
ia

l) 
an

d 
se

rv
es

 a
s 

th
e 

ba
si

s 
fo

r 
th

e 
es

ta
bl

is
h

m
en

t 
of

 a
n

 a
de

qu
at

e 
sy

st
em

 o
f 

qu
al

it
y 

as
su

ra
n

ce
 

in
 t

h
is

 a
re

a.
 I

t 
is

 a
pp

lie
d 

to
 t

h
e 

sp
ec

ifi 
c 

is
su

e 
of

 g
ro

w
in

g,
 

h
ar

ve
st

in
g 

an
d 

pr
im

ar
y 

pr
oc

es
si

n
g 

of
 m

ed
ic

in
al

 p
la

n
ts

 /
 

pl
an

t 
m

at
er

ia
l 

in
te

n
de

d 
fo

r 
u

se
 i

n
 m

ed
ic

in
e.

 T
h

is
 g

u
id

el
in

e 
se

ts
 o

u
t 

sp
ec

ifi 
c 

ru
le

s 
re

la
ti

n
g 

to
 a

gr
ic

u
lt

u
ra

l 
pr

od
u

ct
io

n
 o

f 
m

ed
ic

in
al

 p
la

n
ts

 /
 p

la
n

t 
m

at
er

ia
l a

n
d 

co
lle

ct
in

g 
th

em
 in

 t
h

e 
w

ild
, w

h
ic

h
 is

 n
ec

es
sa

ry
 t

o 
en

su
re

 g
oo

d 
qu

al
it

y.
 

Th
e 

m
ai

n
 g

oa
l 

is
 t

o 
en

su
re

 t
h

e 
sa

fe
ty

 o
f 

co
n

su
m

er
s 

by
 

es
ta

bl
is

h
in

g 
ap

pr
op

ri
at

e 
qu

al
it

y 
st

an
da

rd
s 

fo
r 

m
ed

ic
in

al
 p

la
n

ts
 /

 p
la

n
t 

m
at

er
ia

l. 
Th

is
 g

u
id

el
in

e 
pr

ov
id

es
 

re
co

m
m

en
da

ti
on

s 
fo

r 
m

an
u

fa
ct

u
re

rs
 

on
 

m
in

im
iz

in
g 

th
e 

po
ss

ib
le

 h
ar

m
fu

l e
ffe

ct
s 

of
 p

ol
lu

ta
n

ts
 u

po
n

 h
u

m
an

 h
ea

lt
h

. 

R
eg

u
la

ti
on

s 
an

d 
re

co
m

m
en

da
ti

on
s 

pr
es

en
te

d 
in

 
th

is
 

gu
id

el
in

e 
ar

e 
in

te
nd

ed
 f

or
 a

ll 
pr

od
u

ce
rs

, 
co

lle
ct

or
s 

of
 r

aw
 

m
at

er
ia

ls
, w

ho
le

sa
le

rs
 a

nd
 p

ro
ce

ss
in

g 
en

te
rp

ri
se

s a
nd

 re
le

va
nt

 
en

te
rp

ri
se

s 
w

ho
se

 p
ro

du
ct

s 
ar

e 
im

po
rt

ed
 i

nt
o 

U
kr

ai
ne

. 
In

 
ad

di
ti

on
, 

pe
rs

on
s 

en
ga

ge
d 

in
 c

u
lt

iv
at

io
n 

an
d 

co
lle

c t
io

n 
of

 
m

ed
ic

in
al

 p
la

nt
s 

/ 
pl

an
t 

m
at

er
ia

l s
ho

u
ld

 g
u

ar
an

te
e 

th
at

 t
he

y 
do

 n
ot

 h
ar

m
 t

he
 e

xi
st

in
g 

na
tu

ra
l p

op
u

la
ti

on
s.

 

Th
e 

gu
id

el
in

e 
di

sc
u

ss
es

 
th

e 
ba

si
c 

re
qu

ir
em

en
ts

 
fo

r 
pe

rs
on

n
el

, 
pr

em
is

es
 f

or
 s

to
ri

n
g 

an
d 

pr
oc

es
si

n
g 

th
e 

pl
an

t 
m

at
er

ia
ls

, 
eq

u
ip

m
en

t,
 a

cc
om

pa
n

yi
n

g 
do

cu
m

en
ta

ti
on

, 
se

ed
 

an
d 

pl
an

ti
n

g 
m

at
er

ia
l; 

co
n

di
ti

on
s 

of
 c

u
lt

iv
at

io
n

, h
ar

ve
st

in
g,

 
pr

im
ar

y 
pr

oc
es

si
n

g 
an

d 
st

or
ag

e 
of

 r
aw

 m
at

er
ia

ls
 p

la
n

ts
. 

B
ri

efl
 y

, 
th

es
e 

re
qu

ir
em

en
ts

 a
re

 h
ig

h
lig

h
te

d 
be

lo
w

 b
as

ed
 o

n
 

tr
ad

it
io

n
al

 r
u

le
s 

of
 c

ol
le

ct
io

n
 o

f r
aw

 h
er

bs
.

Th
e 

gu
id

el
in

es
 

of
 

W
or

ld
 

H
ea

lt
h

 
O

rg
an

iz
at

io
n

 
(W

H
O

) 
on

 
go

od
 

ag
ri

cu
lt

u
ra

l 
an

d 
co

lle
ct

io
n

 
pr

ac
ti

ce
s 

(G
A

C
P)

 
fo

r 
m

ed
ic

in
al

 p
la

n
ts

 a
re

 a
bo

ve
 a

ll 
in

te
n

de
d 

to
 p

ro
vi

de
 

ge
n

er
al

 m
et

h
od

ic
al

 g
u

id
an

ce
 o

n
 o

bt
ai

n
in

g 
m

ed
ic

in
al

 p
la

n
t 

m
at

er
ia

ls
 o

f 
go

od
 q

u
al

it
y 

fo
r 

th
e 

su
st

ai
n

ab
le

 p
ro

du
ct

io
n

 
of

 h
er

ba
l 

pr
od

u
ct

s 
cl

as
si
fi e

d 
as

 m
ed

ic
in

es
. 

In
 U

kr
ai

n
e,

 
th

ey
 a

re
 a

pp
ro

ve
d 

as
 a

 r
eg

u
la

to
ry

 d
oc

u
m

en
t 

fo
r 

cu
lt

iv
at

io
n

 
an

d 
co

lle
ct

io
n

 o
f 

m
ed

ic
in

al
 p

la
n

ts
, 

in
cl

u
di

n
g 

ce
rt

ai
n

 p
os

t-
h

ar
ve

st
 o

pe
ra

ti
on

s.

R
aw

 m
ed

ic
in

al
 p

la
n

t 
m

at
er

ia
ls

 s
h

ou
ld

 m
ee

t 
al

l a
pp

lic
ab

le
 

n
at

io
n

al
 a

n
d/

or
 r

eg
io

n
al

 q
u

al
it

y 
st

an
da

rd
s.

 T
h

e 
gu

id
el

in
es

 
th

er
ef

or
e 

it
 

is
 

n
ec

es
sa

ry
 

to
 

ad
ju

st
 

in
 

ac
co

rd
an

ce
 

w
it

h
 

si
tu

at
io

n
 in

 t
h

e 
co

u
n

tr
y.
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Th
es

e 
gu

id
el

in
es

 a
re

 i
n

te
n

de
d 

to
 b

e 
u

se
d 

fo
r 

cu
lt

iv
at

io
n

, 
h

ar
ve

st
in

g 
an

d 
m

ed
ic

in
al

 r
aw

 m
at

er
ia

l p
ro

ce
ss

in
g:

– 
co

n
tr

ib
u

te
 t

o 
th

e 
qu

al
it

y 
as

su
ra

n
ce

 o
f 

m
ed

ic
in

al
 p

la
n

ts
 

ra
w

 m
at

er
ia

l u
se

d 
as

 th
e 

so
u

rc
e 

fo
r 

h
er

ba
l m

ed
ic

in
es

, w
h

ic
h

 
ai

m
s 

to
 i

m
pr

ov
e 

th
e 

qu
al

it
y,

 s
af

et
y 

an
d 

ef
fi c

ac
y 

of
 fi

 n
is

h
ed

 
h

er
ba

l p
ro

du
ct

s;
– 

gu
id

e 
th

e 
de

ve
lo

pm
en

t o
f n

at
io

n
al

 a
n

d/
or

 r
eg

io
n

al
 G

A
C

P 
gu

id
el

in
es

 a
n

d 
G

A
C

P 
m

on
og

ra
ph

s 
fo

r 
m

ed
ic

in
al

 p
la

n
ts

 a
n

d 
re

la
te

d 
st

an
da

rd
 o

pe
ra

ti
n

g 
pr

oc
ed

u
re

s;
 

– 
en

co
u

ra
ge

 a
n

d 
su

pp
or

t 
th

e 
su

st
ai

n
ab

le
 c

u
lt

iv
at

io
n

, 
co

lle
ct

io
n

 a
n

d 
pr

oc
es

si
n

g 
of

 m
ed

ic
in

al
 p

la
n

ts
 a

n
d 

m
at

er
ia

l 
by

 g
oo

d 
qu

al
it

y 
in

 w
ay

s 
th

at
 s

u
pp

or
t 

th
e 

co
n

se
rv

at
io

n
 o

f 
m

ed
ic

in
al

 p
la

n
ts

 a
n

d 
th

e 
en

vi
ro

n
m

en
t 

in
 g

en
er

al
.

G
ro

w
er

s 
an

d 
co

lle
ct

or
s 

sh
ou

ld
 h

av
e 

ad
eq

u
at

e 
kn

ow
le

dg
e 

ab
ou

t 
th

e 
m

ed
ic

in
al

 p
la

nt
. 

Th
is

 s
ho

u
ld

 i
nc

lu
de

 b
ot

an
ic

al
 

id
en

tifi
 c

at
io

n,
 c

u
lti

va
tio

n 
ch

ar
ac

te
ri

st
ic

s 
an

d 
en

vi
ro

nm
en

ta
l 

re
qu

ir
em

en
ts

 (s
oi

l t
yp

e,
 s

oi
l p

H
, f

er
til

ity
, p

la
nt

 s
pa

ci
ng

 a
nd

 li
gh

t 
re

qu
ir

em
en

ts
), 

as
 w

el
l a

s 
th

e 
m

ea
ns

 o
f h

ar
ve

st
 a

nd
 s

to
ra

ge
.

A
ll 

sp
ec

ia
lis

ts
 

(in
cl

u
di

n
g 
fi e

ld
 

w
or

ke
rs

) 
in

vo
lv

ed
 

in
 

th
e 

pr
op

ag
at

io
n

, 
cu

lt
iv

at
io

n
, 

h
ar

ve
st

 
an

d 
po

st
-h

ar
ve

st
 

pr
oc

es
si

n
g 

st
ag

es
 

of
 

m
ed

ic
in

al
 

pl
an

t 
pr

od
u

ct
io

n
 

sh
ou

ld
 

lo
ok
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ga
th

er
in

g,
 a

s 
w

el
l 

as
 t

h
e 

im
po

rt
an

ce
 o

f 
in

it
ia

l 
tr

ea
tm

en
t 

to
 

en
su

re
 t

h
e 

be
st

 q
u

al
it

y.
 

C
ol

le
ct

or
s 

of
 m

ed
ic

in
al

 p
la

n
ts

 /
 p

la
n

t 
m

at
er

ia
l 

sh
ou

ld
 

re
ce

iv
e i

n
st

ru
ct

io
n

s o
n

 a
ll 

as
pe

ct
s o

f e
n

vi
ro

n
m

en
ta

l p
ro

te
ct

io
n

 
an

d 
on

 p
re

se
rv

in
g 

th
e 

di
ve

rs
it

y 
of

 p
la

n
t 

sp
ec

ie
s.

 T
h

es
e 
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in
st

ru
ct

io
n

s 
sh

ou
ld

 i
n

cl
u

de
 i

n
fo

rm
at

io
n

 o
n

 t
h

e 
re

gu
la

to
ry

 
re

qu
ir

em
en

ts
 c

on
ce

rn
in

g 
th

e 
sp

ec
ie

s 
u

n
de

r 
pr

ot
ec

ti
on

.

Th
e 

m
ed

ic
in

al
 p

la
n

t 
sp

ec
ie

s 
or

 b
ot

an
ic

al
 v

ar
ie

ty
 s

el
ec

te
d 

fo
r 

co
lle

ct
io

n
  

m
u

st
 b

e 
co

n
si

st
en

t 
w

it
h

 t
h

e 
re

qu
ir

em
en

ts
 

of
 

n
at

io
n

al
 

ph
ar

m
ac

op
oe

ia
 

or
 

re
co

m
m

en
de

d 
by

 
ot

h
er

 
au

th
or

it
at

iv
e 

n
at

io
n

al
 d

oc
u

m
en

ts
 o

f t
h

e 
en

d-
u

se
r’

s 
co

u
n

tr
y,

 
as

 t
h

e 
so

u
rc

e 
fo

r 
th

e 
h

er
ba

l 
m

ed
ic

in
es

 c
on

ce
rn

ed
. 

In
 t

h
e 

ab
se

n
ce

 
of

 
su

ch
 

n
at

io
n

al
 

do
cu

m
en

ts
, 

th
e 

se
le

ct
io

n
 

of
 

m
ed

ic
in

al
 s

pe
ci

es
 o

r 
bo

ta
n

ic
al

 v
ar

ie
ti

es
 s

pe
ci
fi e

d 
in

 t
h

e 
ph

ar
m

ac
op

oe
ia

 o
r 

ot
h

er
 a

u
th

or
it

at
iv

e 
do

cu
m

en
ts

 o
f 

ot
h

er
 

co
u

n
tr

ie
s 

sh
ou

ld
 

be
 

co
n

si
de

re
d.

 
In

 
th

e 
ca

se
 

of
 

n
ew

ly
 

in
tr

od
u

ce
d 

m
ed

ic
in

al
 

pl
an

ts
, 

th
e 

sp
ec

ie
s 

or
 

bo
ta

n
ic

al
 

va
ri

et
y 

se
le

ct
ed

 f
or

 c
ol

le
ct

io
n

 s
h

ou
ld

 b
e 

tr
u

e 
id

en
ti
fi e

d 
an

d 
do

cu
m

en
te

d 
as

 t
h

e 
so

u
rc

e 
m

at
er

ia
l 

u
se

d 
or

 d
es

cr
ib

ed
 i

n
 

tr
ad

it
io

n
al

 m
ed

ic
in

e 
in

 o
ri

gi
n

al
 c

ou
n

tr
ie

s.

C
ol

le
ct

or
s 

of
 m

ed
ic

in
al

 p
la

n
ts

 a
n

d 
pr

od
u

ce
rs

 o
f m

ed
ic

in
al

 
pl

an
t 

m
at

er
ia

ls
 

an
d 

h
er

ba
l 

m
ed

ic
in

es
 

sh
ou

ld
 

pr
ep

ar
e 

bo
ta

n
ic

al
 h

er
ba

ri
u

m
 fo

r 
su

bm
is

si
on

 t
o 

re
gi

on
al

 o
r 

n
at

io
n

al
 

h
er

ba
ri

a 
fo

r 
id

en
ti
fi c

at
io

n
. 

Th
e 

sp
ec

im
en

s 
of

 
h

er
ba

ri
a 

sh
ou

ld
 b

e 
re

ta
in

ed
 f

or
 a

 s
u

ffi 
ci

en
t 

pe
ri

od
 o

f 
ti

m
e,

 a
n

d 
sh

ou
ld

 b
e 

pr
es

er
ve

d 
u

n
de

r 
pr

op
er

 c
on

di
ti

on
s.

 T
h

e 
n

am
e 

of
 t

h
e 

bo
ta

n
is

t 
or

 o
th

er
 e

xp
er

ts
 w

h
o 

pr
ov

id
ed

 t
h

e 
bo

ta
n

ic
al

 
id

en
ti
fi c

at
io

n
 o

r 
au

th
en

ti
ca

ti
on

 s
h

ou
ld

 b
e 

re
co

rd
ed

. 
If

 t
h

e 
m

ed
ic

in
al

 p
la

n
t 

is
 n

ot
 w

el
l 

kn
ow

n
 t

o 
th

e 
co

m
m

u
n

it
y,

 t
h

en
 

do
cu

m
en

ta
ti

on
 o

f t
h

e 
bo

ta
n

ic
al

 id
en

ti
ty

 s
h

ou
ld

 b
e 

re
co

rd
ed

 
an

d 
m

ai
n

ta
in

ed
.

R
eq

ui
re

m
en

ts
 f

or
 p

re
m

is
es

B
u

ild
in

gs
 u

se
d 

fo
r 

pr
oc

es
si

n
g 

th
e 

co
lle

ct
ed

 m
ed

ic
in

al
 

pl
an

ts
/ 

pl
an

t 
m

at
er

ia
l 

sh
ou

ld
 

be
 

cl
ea

n
 

an
d 

su
ffi 

ci
en

tl
y 

ve
n

ti
la

te
d;

 s
h

ou
ld

 p
ro

vi
de

 a
de

qu
at

e 
pr

ot
ec

ti
on

 o
f 

co
lle

ct
ed

 
m

ed
ic

in
al

 
pl

an
ts

 
/ 

pl
an

t 
m

at
er

ia
l 

fr
om

 
bi

rd
s,

 
in

se
ct

s,
 

ro
de

n
ts

 a
n

d 
pe

ts
.

R
eq

ui
re

m
en

ts
 f

or
 g

ro
w

in
g

D
u

ri
n

g 
cu

lt
iv

at
io

n
 it

 is
 n

ec
es

sa
ry

 to
 fo

llo
w

 a
 g

oo
d 

pr
ac

ti
ce

 
of

 
ag

ri
cu

lt
u

re
, 

in
cl

u
di

n
g 

an
 

ap
pr

op
ri

at
e 

sy
st

em
 

of
 

cr
op

 
ro

ta
ti

on
. 

M
ed

ic
in

al
 p

la
n

ts
 c

an
n

ot
 b

e 
gr

ow
n

 i
n

 s
oi

l 
th

at
 i

s 
co

n
ta

m
in

at
ed

 w
it

h
 s

ew
ag

e,
 h

ea
vy

 m
et

al
s,

 w
as

te
 p

ro
du

ct
s,

 
w

ee
d 

an
d 

pe
st

 k
ill

er
s 

or
 o

th
er

 c
h

em
ic

al
s.

 

Th
e 

u
se

 o
f 

an
y 

ch
em

ic
al

 s
u

bs
ta

n
ce

s 
to

 p
ro

m
ot

e 
gr

ow
th

 
or

 c
ro

p 
pr

ot
ec

ti
on

 s
h

ou
ld

 b
e 

m
in

im
iz

ed
. 

U
ti

liz
ed

 m
an

u
re

 
sh

ou
ld

 b
e 

pr
op

er
ly

 c
om

po
st

ed
; 

it
 m

u
st

 n
ot

 c
on

ta
in

 h
u

m
an

 
fa

ce
s.

 A
vo

id
 t

h
e 

u
se

 o
f p

es
ti

ci
de

s 
an

d 
h

er
bi

ci
de

s 
as

 m
u

ch
 a

s 
po

ss
ib

le
. 

If
 n

ec
es

sa
ry

, 
it

 i
s 

al
lo

w
ed

 t
o 

ap
pl

y 
cr

op
 p

ro
te

ct
io

n
 

pr
od

u
ct

s 
in

 
m

in
im

u
m

 
ef

fe
ct

iv
e 

qu
an

ti
ti

es
 

ac
co

rd
in

g 
to

 
th

e 
m

an
u

fa
ct

u
re

r’
s 

re
co

m
m

en
da

ti
on

s 
an

d 
th

e 
co

m
pe

te
n

t 
au

th
or

it
ie

s.

R
eq

ui
re

m
en

ts
 f

or
 t

he
 c

ol
le

ct
io

n

C
ol

le
ct

in
g 

th
e 

pl
an

ts
 s

h
ou

ld
 b

e 
ca

rr
ie

d 
ou

t 
in

 a
cc

or
da

n
ce

 
w

it
h

 t
h

e 
cu

rr
en

t 
re

gi
on

al
 a

n
d/

 o
r 

n
at

io
n

al
 le

gi
sl

at
io

n
 fo

r 
th

e 
co

n
se

rv
at

io
n

 o
f 

pl
an

t 
sp

ec
ie

s 
di

ve
rs

it
y.

 I
t 

is
 e

ss
en

ti
al

 t
h

at
 

co
lle

ct
io

n
 m

et
h

od
s 

w
er

e 
n

ot
 d

et
ri

m
en

ta
l t

o 
th

e 
en

vi
ro

n
m

en
t,

 
pr

ov
id

ed
 o

pt
im

al
 c

on
di

ti
on

s 
fo

r 
th

e 
re

su
m

pt
io

n
 o

f m
ed

ic
in

al
 

pl
an

ts
 /

 p
la

n
t 

m
at

er
ia

l i
n

 t
h

e 
fi e

ld
 o

f c
ol

le
ct

io
n

. 

 T
h

e 
sp

ec
ie

s 
of

 m
ed

ic
in

al
 p

la
n

ts
 /

 p
la

n
t 

m
at

er
ia

l t
h

at
 a

re
 

en
da

n
ge

re
d 

(li
st

ed
 i

n
 t

h
e 

C
on

ve
nt

io
n 

on
 I

nt
er

na
tio

na
l T

ra
de

 
in

 E
nd

an
ge

re
d 

Sp
ec

ie
s 

of
 W

ild
 F

au
n

a 
an

d 
Fl

or
a 

– 
C

IT
E

S
, 

th
e 

R
ed

 B
oo

k 
of

 U
kr

ai
n

e)
 c

an
n

ot
 b

e 
co

lle
ct

ed
 u

n
le

ss
 t

h
e 

co
m

pe
te

n
t 

au
th

or
it

y 
h

as
 n

ot
 g

iv
en

 it
s 

co
n

se
n

t.
 E

n
da

n
ge

re
d 

m
ed

ic
in

al
 p

la
n

t 
sp

ec
ie

s 
m

u
st

 b
e 

so
u

rc
ed

 o
n

ly
 in

 a
cc

or
da

n
ce

 
w

it
h

 n
at

io
n

al
 a

n
d/

or
 r

eg
io

n
al

 l
eg

is
la

ti
on

. 
W

h
en

 m
ed

ic
in

al
 

pl
an

t 
m

at
er

ia
ls

 f
ro

m
 t

h
re

at
en

ed
, 

en
da

n
ge

re
d 

or
 p

ro
te

ct
ed

 
m

ed
ic

in
al

 p
la

n
t 

sp
ec

ie
s 

ar
e 

h
ar

ve
st

ed
 t

h
ro

u
gh

 c
u

lt
iv

at
io

n
, 

th
ey

 s
h

ou
ld

 b
e 

ac
co

m
pa

n
ie

d 
by

 a
pp

ro
pr

ia
te

 d
oc

u
m

en
ta

ti
on

 
in

 a
cc

or
da

n
ce

 w
it

h
 n

at
io

n
al

 a
n

d/
or

 r
eg

io
n

al
 r

eg
u

la
ti

on
s,

 t
o 
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ce
rt

ify
 th

at
 n

o 
su

ch
 m

ed
ic

in
al

 p
la

n
t m

at
er

ia
ls

 c
ol

le
ct

ed
 fr

om
 

th
e 

w
ild

 a
re

 in
cl

u
de

d 
[5

6]
.

M
ed

ic
in

al
 p

la
n

ts
 /

 h
er

ba
l s

u
bs

ta
n

ce
s 

sh
ou

ld
 b

e 
h

ar
ve

st
ed

 
w

h
en

 t
h

ey
 a

re
 a

t 
th

e 
be

st
 p

os
si

bl
e 

qu
al

it
y 

fo
r 

th
e 

pr
op

os
ed

 
u

se
. 

D
am

ag
ed

 p
la

n
ts

 o
r 

pl
an

t 
pa

rt
s 

n
ee

d 
to

 b
e 

ex
cl

u
de

d 
or

 l
im

it
ed

 i
n

 a
cc

or
da

n
ce

 w
it

h
 a

 s
pe

ci
fi c

 p
h

ar
m

ac
op

oe
ia

s 
m

on
og

ra
ph

, w
h

er
e 

re
le

va
n

t.

C
ol

le
ct

io
n

 p
ra

ct
ic

es
 s

h
ou

ld
 e

n
su

re
 t

h
e 

lo
n

g-
te

rm
 s

u
rv

iv
al

 
an

d 
re

ge
n

er
at

io
n

 o
f 

w
ild

 p
op

u
la

ti
on

s 
an

d 
th

ei
r 

as
so

ci
at

ed
 

h
ab

it
at

s.
 T

h
e 

po
pu

la
ti

on
 s

ta
te

 o
f 

th
e 

ta
rg

et
 s

pe
ci

es
 a

t 
th

e 
co

lle
ct

io
n

 s
it

e(
s)

 s
h

ou
ld

 b
e 

de
te

rm
in

ed
 a

n
d 

sp
ec

ie
s 

th
at

 
ar

e 
ra

re
 o

r 
sc

ar
ce

 s
h

ou
ld

 n
ot

 b
e 

co
lle

ct
ed

. 
To

 e
n

co
u

ra
ge

 
th

e 
re

ge
n

er
at

io
n

 o
f 

m
ed

ic
in

al
 p

la
n

ts
 p

op
u

la
ti

on
 a

 s
ou

n
d 

de
m

og
ra

ph
ic

 s
tr

u
ct

u
re

 o
f t

h
e 

po
pu

la
ti

on
 h

as
 t

o 
be

 e
n

su
re

d.
 

M
an

ag
em

en
t 

pl
an

s 
sh

ou
ld

 r
ef

er
 t

o 
th

e 
sp

ec
ie

s 
an

d 
th

e 
pl

an
t 

pa
rt

s 
(r

oo
ts

, 
le

av
es

, 
fr

u
it

s,
 e

tc
.) 

to
 b

e 
h

ar
ve

st
ed

 a
n

d 
sh

ou
ld

 s
pe

ci
fy

 c
ol

le
ct

io
n

 le
ve

ls
 a

n
d 

co
lle

ct
io

n
 p

ra
ct

ic
es

. I
t 

is
 

in
cu

m
be

n
t o

n
 th

e 
go

ve
rn

m
en

t o
r 

en
vi

ro
n

m
en

ta
l a

u
th

or
it

y 
to

 
en

su
re

 c
on

tr
ol

 o
f 

m
ed

ic
in

al
 p

la
n

t 
h

ar
ve

st
in

g 
th

at
 c

ol
le

ct
or

s 
of

 p
la

n
t 

m
at

er
ia

l d
o 

n
ot

 p
la

ce
 t

h
e 

co
lle

ct
ed

 s
pe

ci
es

 a
t 

ri
sk

.

M
ed

ic
in

al
 p

la
nt

 m
at

er
ia

ls
 s

ho
u

ld
 b

e 
co

lle
ct

ed
 d

u
ri

ng
 t

he
 

m
os

t s
u

it
ab

le
 s

ea
so

n 
or

 ti
m

e 
pe

ri
od

 to
 e

ns
u

re
 th

e 
be

st
 p

os
si

bl
e 

qu
al

it
y 

of
 b

ot
h 

so
u

rc
e 

m
at

er
ia

ls
 a

nd
 fi 

ni
sh

ed
 p

ro
du

ct
s.

 
O

n
ly

 e
co

lo
gi

ca
lly

 n
on

-d
es

tr
u

ct
iv

e 
an

d 
n

on
-c

on
ta

m
in

at
ed

 
pl

an
t 

co
m

m
u

n
it

ie
s 

fo
r 

m
ed

ic
in

al
 p

la
n

t 
co

lle
ct

io
n

 s
h

ou
ld

 b
e 

em
pl

oy
ed

. 
Th

es
e 

w
ill

 v
ar

y 
w

id
el

y 
at

 d
iff

er
en

t 
sp

ec
ie

s 
an

d 
pl

an
t 

or
ga

n
s.

 F
or

 e
xa

m
pl

e,
 w

h
en

 c
ol

le
ct

in
g 

ro
ot

s 
of

 t
re

es
 

an
d 

bu
sh

es
, t

h
e 

m
ai

n
 r

oo
ts

 s
h

ou
ld

 n
ot

 b
e 

cu
t o

r 
du

g 
u

p,
 a

n
d 

se
ve

ri
n

g 
th

e 
ta

pr
oo

t 
of

 t
re

es
 a

n
d 

bu
sh

es
 s

h
ou

ld
 b

e 
av

oi
de

d.
 

O
n

ly
 s

om
e 

of
 t

h
e 

la
te

ra
l r

oo
ts

 s
h

ou
ld

 b
e 

co
lle

ct
ed

.
W

h
en

 
co

lle
ct

in
g 

sp
ec

ie
s 

w
h

os
e 

ba
rk

 
is

 
th

e 
pr

im
ar

y 
m

at
er

ia
l 

to
 b

e 
u

se
d,

 t
h

e 
tr

ee
 s

h
ou

ld
 n

ot
 b

e 
gi

rd
le

d 
or

 
co

m
pl

et
el

y 
st

ri
pp

ed
 o

f 
it

s 
ba

rk
; 

lo
n

gi
tu

di
n

al
 s

tr
ip

s 
of

 b
ar

k 
al

on
g 

on
e 

si
de

 o
f t

h
e 

tr
ee

 s
h

ou
ld

 b
e 

cu
t 

an
d 

co
lle

ct
ed

.

M
ed

ic
in

al
 

pl
an

ts
 

sh
ou

ld
 

n
ot

 
be

 
co

lle
ct

ed
 

in
 

or
 

n
ea

r 
ar

ea
s 

w
h

er
e 

h
ig

h
 le

ve
ls

 o
f 

pe
st

ic
id

es
, 

h
ea

vy
 m

et
al

s 
or

 o
th

er
 

po
ss

ib
le

 t
ox

ic
 c

on
ta

m
in

an
ts

 a
re

 u
se

d 
or

 f
ou

n
d,

 s
u

ch
 a

s 
ro

ad
si

de
s,

 d
ra

in
ag

e 
di

tc
h

es
, 

m
in

e 
ta

ili
n

gs
, 

ga
rb

ag
e 

du
m

ps
 

an
d 

in
du

st
ri

al
 fa

ci
lit

ie
s 

w
h

ic
h

 m
ay

 p
ro

du
ce

 t
ox

ic
 e

m
is

si
on

s.
 

In
 a

dd
it

io
n

, t
h

e 
co

lle
ct

io
n

 o
f m

ed
ic

in
al

 p
la

n
ts

 in
 a

n
d 

ar
ou

n
d 

ac
ti

ve
 

pa
st

u
re

s,
 

in
cl

u
di

n
g 

ri
ve

rb
an

ks
 

do
w

n
st

re
am

 
fr

om
 

pa
st

u
re

s,
 s

h
ou

ld
 b

e 
av

oi
de

d 
in

 o
rd

er
 t

h
at

 a
vo

id
 m

ic
ro

bi
al

 
co

n
ta

m
in

at
io

n
 fr

om
 a

n
im

al
 w

as
te

.

In
 t

h
e 

co
u

rs
e 

of
 h

ar
ve

st
in

g,
 e

ffo
rt

s 
sh

ou
ld

 b
e 

m
ad

e 
to

 
re

m
ov

e 
pa

rt
s 

of
 t

h
e 

pl
an

t 
th

at
 a

re
 n

ot
 r

eq
u

ir
ed

 a
n

d 
fo

re
ig

n
 

m
at

te
r,

 in
 p

ar
ti

cu
la

r 
to

xi
c 

in
cl

u
si

on
s.

 T
h

e 
in

co
n

si
st

en
t 

w
it

h
 

re
qu

ir
em

en
ts

 m
ed

ic
in

al
 p

la
n

t m
at

er
ia

ls
 s

h
ou

ld
 b

e 
di

sc
ar

de
d.

Th
e 

co
lle

ct
ed

 r
aw

 m
ed

ic
in

al
 p

la
n

t 
m

at
er

ia
ls

 s
h

ou
ld

 n
ot

 
co

m
e 

in
to

 d
ir

ec
t 

co
n

ta
ct

 w
it

h
 t

h
e 

so
il.

 I
f u

n
de

rg
ro

u
n

d 
pa

rt
s 

(s
u

ch
 a

s 
th

e 
ro

ot
s)

 a
re

 u
se

d,
 a

n
y 

so
il 

ro
m

 t
h

e 
pl

an
ts

 a
s 

h
ig

h
 

as
 p

os
si

bl
e 

sh
ou

ld
 b

e 
re

m
ov

ed
 f

at
te

r 
co

lle
ct

io
n

. 
H

ar
ve

st
ed

 
m

at
er

ia
l 

sh
ou

ld
 b

e 
pl

ac
ed

 i
n

 c
le

an
 b

as
ke

ts
, 

m
es

h
 b

ag
s,

 
ot

h
er

 w
el

l 
ae

ra
te

d 
co

n
ta

in
er

s 
or

 d
ro

p 
cl

ot
h

s 
th

at
 a

re
 f

re
e 

fr
om

 fo
re

ig
n

 m
at

te
r,

 in
cl

u
di

n
g 

pl
an

t r
em

n
an

ts
 fr

om
 p

re
vi

ou
s 

co
lle

ct
in

g 
ac

ti
vi

ti
es

. A
ft

er
 c

ol
le

ct
io

n
, t

h
e 

ra
w

 m
ed

ic
in

al
 p

la
n

t 
m

at
er

ia
ls

 
m

ay
 

be
 

su
bj

ec
te

d 
to

 
ap

pr
op

ri
at

e 
pr

el
im

in
ar

y 
pr

oc
es

si
n

g 
as

 s
oo

n
 a

s 
po

ss
ib

le
, 

in
cl

u
di

n
g 

el
im

in
at

io
n

 o
f 

u
n

de
si

ra
bl

e 
m

at
er

ia
ls

 
an

d 
co

n
ta

m
in

an
ts

, 
w

as
h

in
g 

(t
o 

re
m

ov
e 

ex
ce

ss
 

so
il)

, 
so

rt
in

g 
an

d 
cu

tt
in

g.
 

Th
e 

co
lle

ct
ed

 
m

ed
ic

in
al

 p
la

n
t 

m
at

er
ia

ls
 s

h
ou

ld
 b

e 
pr

ot
ec

te
d 

fr
om

 in
se

ct
s,

 
ro

de
n

ts
 a

n
d 

ot
h

er
 p

es
ts

, a
n

d 
fr

om
 t

ox
ic

 a
ge

n
ts

.

To
 t

h
e 

ex
te

n
t 

th
at

 t
h

e 
co

lle
ct

io
n

 s
it

e 
is

 l
oc

at
ed

 s
om

e 
di

st
an

ce
 f

ro
m

 p
ro

ce
ss

in
g 

fa
ci

lit
ie

s,
 i

t 
m

ay
 b

e 
n

ec
es

sa
ry

 
to

 a
ir

 o
r 

su
n

-d
ry

 t
h

e 
ra

w
 m

ed
ic

in
al

 p
la

n
t 

m
at

er
ia

ls
 p

ri
or

 
to

 t
ra

n
sp

or
t.

 I
f 

m
or

e 
th

an
 o

n
e 

m
ed

ic
in

al
 p

la
n

t 
pa

rt
 i

s 
to

 
be

 c
ol

le
ct

ed
, 

th
e 

di
ffe

re
n

t 
pl

an
t 

sp
ec

ie
s 

or
 p

la
n

t 
m

at
er

ia
ls

 
sh

ou
ld

 b
e 

ga
th

er
ed

 s
ep

ar
at

el
y 

an
d 

tr
an

sp
or

te
d 

in
 s

ep
ar

at
e 



10
0

10
1

pa
ck

in
g 

co
n

ta
in

er
s.

 C
ro

ss
-c

on
ta

m
in

at
io

n
 s

h
ou

ld
 b

e 
av

oi
de

d 
at

 a
ll 

ti
m

es
.

C
ol

le
ct

in
g 

in
st

ru
m

en
ts

, s
u

ch
 a

s 
si

ck
le

s,
 s

h
ea

rs
, s

aw
s 

an
d 

m
ec

h
an

ic
al

 t
oo

ls
, 

sh
ou

ld
 b

e 
ke

pt
 c

le
an

 a
n

d 
m

ai
n

ta
in

ed
 i

n
 

pr
op

er
 c

on
di

ti
on

. 
Th

os
e 

pa
rt

s 
th

at
 c

om
e 

in
to

 d
ir

ec
t 

co
n

ta
ct

 
w

it
h

 t
h

e 
co

lle
ct

ed
 m

ed
ic

in
al

 p
la

n
t 

m
at

er
ia

ls
 s

h
ou

ld
 b

e 
fr

ee
 

fr
om

 e
xc

es
s 

oi
l a

n
d 

ot
h

er
 c

on
ta

m
in

at
io

n
.

R
eq

ui
re

m
en

ts
 f

or
 p

ri
m

ar
y 

pr
oc

es
si

ng

Pr
im

ar
y 

pr
oc

es
si

n
g 

in
cl

u
de

s 
w

as
h

in
g,

 
cu

tt
in

g 
be

fo
re

 
dr

yi
n

g,
 fu

m
ig

at
io

n
, f

re
ez

in
g,

 d
is

ti
lla

ti
on

, d
ry

in
g 

et
c.

 A
ll 

th
es

e 
pr

oc
es

se
s 

sh
ou

ld
 b

e 
ca

rr
ie

d 
ou

t 
in

 a
cc

or
da

n
ce

 w
it

h
 r

eg
io

n
al

 
an

d 
/ 

or
 n

at
io

n
al

 r
eg

u
la

ti
on

s 
(if

 a
pp

lic
ab

le
) a

n
d 

im
pl

em
en

te
d 

as
 s

oo
n

 a
s 

po
ss

ib
le

 a
ft

er
 c

ol
le

ct
io

n
.

O
n

 a
rr

iv
al

 t
o 

th
e 

pl
ac

es
 o

f p
ri

m
ar

y 
pr

oc
es

si
n

g,
 m

ed
ic

in
al

 
pl

an
ts

 /
 p

la
n

t 
ra

w
 m

at
er

ia
l 

sh
ou

ld
 b

e 
qu

ic
kl

y 
u

n
lo

ad
ed

 
an

d 
u

n
pa

ck
ed

. 
It

 i
s 

es
se

n
ti

al
 t

h
at

 p
ri

or
 t

o 
pr

oc
es

si
n

g,
 t

h
e 

m
at

er
ia

l 
w

as
 n

ot
 e

xp
os

ed
 t

o 
di

re
ct

 s
u

n
lig

h
t,

 e
xc

ep
t 

w
h

en
 

th
is

 is
 n

ec
es

sa
ry

 o
n

 p
u

rp
os

e;
 it

 m
u

st
 b

e 
pr

ot
ec

te
d 

fr
om

 r
ai

n
, 

in
se

ct
 in

fe
st

at
io

n
 e

tc
.

W
h

en
 d

ry
in

g 
ou

td
oo

rs
, 

m
ed

ic
in

al
 p

la
n

ts
 /

 p
la

n
t 

ra
w

 
m

at
er

ia
l 

sh
ou

ld
 

be
 

sp
re

ad
 

in
 

a 
th

in
 

la
ye

r.
 

To
 

en
su

re
 

ad
eq

u
at

e 
ai

r 
ci

rc
u

la
ti

on
, 

dr
yi

n
g 

fr
am

es
 s

h
ou

ld
 b

e 
pl

ac
ed

 a
t 

a 
su

ffi 
ci

en
t 

di
st

an
ce

 fr
om

 t
h

e 
fl o

or
. A

vo
id

 d
ry

in
g 

di
re

ct
ly

 o
n

 
th

e 
fl o

or
 o

r 
in

 d
ir

ec
t 

su
n

lig
h

t,
 e

xc
ep

t 
w

h
en

 it
 is

 n
ec

es
sa

ry
. 

E
xc

ep
t 

in
 

th
e 

ca
se

 
of

 
op

en
 

ai
r 

dr
yi

n
g,

 
ot

h
er

 
dr

yi
n

g 
co

n
di

ti
on

s,
 s

u
ch

 a
s 

te
m

pe
ra

tu
re

, 
du

ra
ti

on
, 

ai
r 

ci
rc

u
la

ti
on

 
et

c.
, s

h
ou

ld
 b

e s
el

ec
te

d 
ta

ki
n

g 
in

to
 a

cc
ou

n
t t

h
e c

h
ar

ac
te

ri
st

ic
s 

of
 u

se
d 

pa
rt

s 
of

 m
ed

ic
in

al
 p

la
n

ts
 s

u
ch

 a
s 

ro
ot

s,
 l

ea
ve

s 
or

 
fl o

w
er

s,
 a

n
d 

th
e 

n
at

u
re

 o
f 

th
ei

r 
ac

ti
ve

 i
n

gr
ed

ie
n

ts
 s

u
ch

 
as

 e
ss

en
ti

al
 o

ils
. 

Th
e 

co
n

di
ti

on
s 

fo
r 

ea
ch

 c
as

e 
sh

ou
ld

 b
e 

do
cu

m
en

te
d 

in
 d

et
ai

l.

R
eq

ui
re

m
en

ts
 f

or
 p

ac
ka

gi
ng

A
ft

er
 t

he
 t

re
at

m
en

t,
 w

hi
ch

 m
u

st
 b

e 
ac

co
m

pa
ni

ed
 w

ith
 

co
nt

ro
l 

ov
er

 t
he

 p
ro

du
ct

io
n 

pr
oc

es
s,

 t
he

 p
ro

du
ct

s 
m

u
st

 b
e 

pa
ck

ed
 in

 c
le

an
, d

ry
 a

nd
 p

re
fe

ra
bl

y 
ne

w
 b

ag
s,

 s
ac

ks
 o

r 
bo

xe
s.

 
La

be
ls

 m
u

st
 b

e 
cl

ea
r,

 fi
 r

m
ly

 a
tt

ac
he

d 
an

d 
m

ad
e 

of
 n

on
-t

ox
ic

 
m

at
er

ia
l. 

Th
e 

in
fo

rm
at

io
n 

in
di

ca
te

d 
on

 t
he

m
 h

as
 t

o 
m

at
ch

 t
he

 
re

gi
on

al
 a

nd
 /

 o
r 

na
tio

na
l r

eg
u

la
to

ry
 r

eq
u

ir
em

en
ts

 fo
r 

la
be

lin
g.

 

R
eu

sa
bl

e 
pa

ck
ag

in
g 

m
at

er
ia

l 
re

qu
ir

es
 a

 g
oo

d 
cl

ea
n

in
g 

an
d 

sh
ou

ld
 b

e 
th

or
ou

gh
ly

 d
ri

ed
 b

ef
or

e 
u

se
. 

It
 s

h
ou

ld
 b

e 
st

or
ed

 i
n

 a
 c

le
an

 a
n

d 
dr

y 
pl

ac
e,

 p
ro

te
ct

ed
 f

ro
m

 p
es

ts
 a

n
d 

in
ac

ce
ss

ib
le

 t
o 

liv
es

to
ck

 a
n

d 
pe

ts
. I

t 
sh

ou
ld

 b
e 

en
su

re
d 

th
at

 
w

h
ile

 u
si

n
g 

pa
ck

ag
in

g 
m

at
er

ia
ls

, e
sp

ec
ia

lly
 fi 

be
r 

ba
gs

, t
h

er
e 

is
 a

bs
ol

u
te

ly
 n

o 
po

llu
ti

on
 (c

on
ta

m
in

at
io

n
) o

f p
ro

du
ct

s.

R
eq

ui
re

m
en

ts
 f

or
 s

to
ra

ge
 a

nd
 t

ra
ns

po
rt

at
io

n 

Pa
ck

ag
ed

 d
ri

ed
 h

er
bs

 /
 p

la
n

t 
ra

w
 m

at
er

ia
l 

sh
ou

ld
 b

e 
st

or
ed

 i
n

 d
ry

, 
w

el
l 

ve
n

ti
la

te
d 

ar
ea

 w
h

er
e 

da
ily

 t
em

pe
ra

tu
re

 
fl u

ct
u

at
io

n
s 

ar
e 

lim
it

ed
 a

n
d 

pr
op

er
 v

en
ti

la
ti

on
 i

s 
en

su
re

d.
 

O
rg

an
ic

al
ly

 
gr

ow
n

 
m

ed
ic

in
al

 
pl

an
t 

m
at

er
ia

ls
 

sh
ou

ld
 

be
 

st
or

ed
 a

n
d 

tr
an

sp
or

te
d 

se
pa

ra
te

ly
 o

r 
in

 a
 m

an
n

er
 t

h
at

 
en

su
re

s 
th

ei
r 

qu
al

it
y.

 A
pp

ro
pr

ia
te

 s
ec

u
ri

ty
 m

ea
su

re
s 

sh
ou

ld
 

be
 a

pp
lie

d 
to

 t
h

e 
st

or
ag

e 
an

d 
tr

an
sp

or
t 

of
 m

ed
ic

in
al

 p
la

n
t 

m
at

er
ia

ls
 t

h
at

 a
re

 p
ot

en
ti

al
ly

 t
ox

ic
 o

r 
po

is
on

ou
s 

[5
6]

.

Fr
es

h
 p

ro
du

ct
s 

sh
ou

ld
 b

e 
st

or
ed

 a
t 

a 
te

m
pe

ra
tu

re
 o

f 1
 °

C
 

to
 5

 °
C

 a
n

d 
fr

oz
en

 p
ro

du
ct

s 
– 

at
 t

em
pe

ra
tu

re
s 

be
lo

w
 –

18
 °

C
 

(o
r 

be
lo

w
 –

20
 °

C
 fo

r 
pr

ol
on

ge
d 

st
or

ag
e)

.
 Fu

m
ig

at
io

n
 a

ga
in

st
 p

es
t 

ca
n

 b
e 

pe
rf

or
m

ed
 o

n
ly

 w
h

en
 

n
ee

de
d;

 i
t 

is
 p

er
fo

rm
ed

 e
xc

lu
si

ve
ly

 b
y 

pe
rs

on
n

el
 w

h
o 

h
av

e 
th

e 
ap

pr
op

ri
at

e 
lic

en
se

 o
r 

pe
rm

it
 t

o 
co

n
du

ct
 s

u
ch

 a
ct

iv
it

y.
 

U
se

 o
n

ly
 r

eg
is

te
re

d 
ch

em
ic

al
s.

 A
n

y 
fu

m
ig

at
io

n
 a

ga
in

st
 p

es
t 

m
u

st
 b

e 
re

co
rd

ed
 in

 t
h

e 
do

cu
m

en
ts

. W
h

en
 fr

ee
zi

n
g 

or
 u

si
n

g 
sa

tu
ra

te
d 

st
ea

m
 a

s 
ag

en
ts

 a
ga

in
st

 p
es

ts
 a

ft
er

 t
re

at
m

en
t,

 i
s 

n
ec

es
sa

ry
 t

o 
co

n
tr

ol
 t

h
e 

m
oi

st
u

re
 c

on
te

n
t 

of
 t

h
e 

m
at

er
ia

l.



10
2

10
3

CH
AP

TE
R 

5 HE
RB

S 
AN

D 
HE

RB
AL

 R
EM

ED
IE

S 
W

IT
HI

N
 

TH
E 

UK
RA

IN
IA

N 
PH

AR
M

AC
EU

TI
CA

L 
M

AR
KE

T 

5.
1.

 R
eg

ul
at

io
n 

of
 th

e 
pr

oc
es

si
ng

of
 h

er
ba

l s
ub

st
an

ce
s 

an
d 

pr
ep

ar
at

io
ns

of
 h

er
ba

l r
em

ed
ie

s 
in

 th
e 

w
or

ld

A
cc

or
di

n
g 

to
 t

h
e 

da
ta

 o
f 

W
H

O
, 

pr
ep

ar
at

io
n

s 
ba

se
d 

on
 

m
ed

ic
in

al
 h

er
bs

 a
re

 u
se

d 
by

 8
0 

%
 o

f 
th

e 
w

or
ld

 p
op

u
la

ti
on

. 
U

se
 o

f m
ed

ic
in

al
 p

la
n

ts
 to

 th
e 

m
ed

ic
in

al
 p

u
rp

os
es

 h
as

 a
 lo

n
g 

tr
ad

it
io

n
 i

n
 E

u
ro

pe
, 

w
h

ile
 i

n
 s

om
e 

pa
rt

s 
of

 t
h

e 
w

or
ld

 (
e.

g.
, 

C
h

in
a 

an
d 

In
di

a)
, 

h
er

ba
l 

re
m

ed
ie

s 
st

ill
 r

ep
re

se
n

t 
a 

ce
n

tr
al

 
lin

k 
in

 t
h

e 
ch

ai
n

 o
f h

ea
lt

h
 s

er
vi

ce
s 

[3
5]

.

B
io

lo
gi

ca
lly

 a
ct

iv
e 

co
m

po
n

en
ts

 o
f 

h
er

ba
l 

m
ed

ic
in

es
 a

n
d 

h
er

ba
l p

re
pa

ra
ti

on
s 

ar
e 

ex
tr

em
el

y 
co

m
pl

ex
 m

u
lt

i-
co

m
po

n
en

t 
m

ix
tu

re
s,

 a
s 

op
po

se
d 

to
 s

yn
th

et
ic

 d
ru

gs
 t

h
at

 a
re

 m
os

t  
co

m
m

on
ly

 a
 s

in
gl

e 
pu

re
 c

om
po

u
n

d.
 I

n
 t

h
e 

pr
od

u
ct

io
n

 o
f 

h
er

ba
l r

em
ed

ie
s 

or
 d

ru
gs

, c
er

ta
in

 a
ct

io
n

s 
an

d 
pr

oc
ed

u
re

s 
ar

e 
n

ee
de

d 
to

 b
e 

u
n

de
rt

ak
en

 (
co

lle
ct

in
g 

m
ed

ic
in

al
 p

la
n

ts
 f

ro
m

 

w
ild

 fl
 o

ra
 a

n
d 

pl
an

ta
ti

on
 c

u
lt

iv
at

io
n

, 
ob

ta
in

in
g 

ex
tr

ac
ti

ve
 

is
ol

at
es

, 
an

d 
th

ei
r 

ch
ar

ac
te

ri
za

ti
on

), 
w

h
ic

h
 d

o 
n

ot
 p

re
ce

de
 

th
e 

pr
od

u
ct

io
n

 o
f s

yn
th

et
ic

 d
ru

gs
.

A
t 

th
e 

pr
es

en
t 

tim
e,

 
th

e 
pr

oc
ed

u
re

s 
of

 
m

ak
in

g 
he

rb
al

 
m

ed
ic

in
es

 a
re

 la
rg

el
y 

m
od

er
ni

ze
d 

an
d 

de
fi n

ed
 in

 a
ll 

se
gm

en
ts

. 
Th

er
e 

ar
e 

a 
nu

m
be

r o
f g

u
id

el
in

es
 th

at
 p

re
sc

ri
be

 s
ta

nd
ar

ds
 in

 a
ll 

as
pe

ct
s 

of
 m

ak
in

g 
he

rb
al

 m
ed

ic
in

es
: T

he
 E

u
ro

pe
an

 M
ed

ic
in

es
 

A
ge

nc
y 

st
an

da
rd

s 
fo

r 
th

e 
qu

al
ity

 o
f 

he
rb

al
 m

ed
ic

in
es

, 
th

e 
W

H
O

 g
u

id
el

in
es

 p
ro

vi
de

 s
ta

nd
ar

ds
 a

nd
 g

u
id

el
in

es
 f

or
 g

oo
d 

ag
ri

cu
ltu

ra
l 

pr
ac

tic
es

, 
go

od
 

la
bo

ra
to

ry
 

pr
ac

tic
es

, 
an

d 
so

 
on

. 
Th

e 
de

ve
lo

pm
en

t 
of

 n
ew

, 
so

ph
is

tic
at

ed
 a

na
ly

tic
al

 a
nd

 
te

ch
no

lo
gi

ca
l m

et
ho

ds
 a

nd
 p

ro
ce

du
re

s 
w

ith
in

 th
e 

de
ve

lo
pm

en
t 

an
d 

ch
ar

ac
te

ri
za

tio
n 

of
 b

io
lo

gi
ca

lly
-a

ct
iv

e 
ag

en
ts

 h
as

 g
re

at
ly

 
im

pr
ov

ed
 t

he
 q

u
al

ity
 o

f 
th

e 
fi n

al
 p

la
nt

 p
ro

du
ct

s.
 T

he
 p

ro
ce

ss
 

of
 s

ta
nd

ar
di

za
tio

n 
of

 t
he

 q
u

al
ity

 s
ys

te
m

 f
or

 t
he

 p
ro

du
ct

io
n

 
an

d 
he

rb
al

 d
ru

gs
 c

on
tr

ol
 i

s 
pr

es
en

t 
in

 m
an

y 
co

u
nt

ri
es

. 
B

u
t 

gl
ob

al
ly

, 
m

or
e 

ef
fo

rt
 i

s 
ye

t 
to

 b
e 

m
ad

e 
in

 o
rd

er
 t

o 
re

vi
ve

 t
he

 
pr

es
cr

ib
ed

 g
u

id
el

in
es

 a
nd

 r
eg

u
la

tio
ns

 in
 p

ra
ct

ic
e 

[3
0]

.
 Th

e 
m

ai
n

 g
oa

l o
f t

h
e 

C
om

m
it

te
e 

fo
r h

er
ba

l p
ro

du
ct

s 
(H

er
ba

l 
M

ed
ic

in
al

 P
ro

du
ct

 C
om

m
it

te
e–

H
PM

C
) i

s 
to

 p
re

pa
re

 a
 d

et
ai

le
d 

lis
t 

of
 m

on
og

ra
ph

s 
an

d 
pr

oc
es

se
d 

h
er

ba
l 

su
bs

ta
n

ce
s 

an
d 

pr
ep

ar
at

io
n

s,
 w

h
ic

h
 a

re
 in

 m
ed

ic
al

 u
se

 fo
r 

lo
n

g 
en

ou
gh

 t
im

e 
th

at
 t

h
ei

r 
u

se
 is

 s
af

e 
u

n
de

r 
an

y 
co

n
di

ti
on

s.
 T

h
e 

m
on

og
ra

ph
 

co
n

ta
in

s 
th

e 
pr

of
es

si
on

al
 o

pi
n

io
n

 o
f 

th
e 

C
om

m
it

te
e 

on
 a

 
pa

rt
ic

u
la

r 
pl

an
t 

pr
od

u
ct

s 
ba

se
d 

on
 t

h
e 

sc
ie

n
ti
fi c

 d
at

a 
or

 
de

ta
il 

in
fo

rm
at

io
n

 o
n

 t
ra

di
ti

on
al

 u
se

 w
it

h
in

 t
h

e 
E

u
ro

pe
an

 
U

n
io

n
 

(E
U

). 
Fo

r 
ea

ch
 

pl
an

t,
 

th
e 

su
bs

ta
n

ce
s 

ar
e 

st
at

ed
 

in
di

ca
ti

on
s,

 s
pe

ed
, u

sa
ge

, a
n

d 
ot

h
er

 r
el

ev
an

t c
h

ar
ac

te
ri

st
ic

s 
co

n
ce

rn
in

g 
it

s 
sa

fe
 u

se
 o

r 
co

m
po

si
ti

on
 t

h
at

 c
on

ta
in

s 
it

. L
is

t 
an

d 
so

m
e 

ve
rs

io
n

s 
of

 m
on

og
ra

ph
s 

ar
e 

av
ai

la
bl

e 
fo

r 
pu

bl
ic

 
di

sc
u

ss
io

n
 [2

4]
.

In
 E

u
ro

pe
an

 c
om

pa
n

ie
s 

ca
n

 a
pp

ly
 f

or
 t

h
re

e 
di

ffe
re

n
t 

ty
pe

s 
of

 m
ar

ke
t 

au
th

or
iz

at
io

n
 o

f 
h

er
ba

l 
m

ed
ic

in
al

 p
ro

du
ct

s 
(H

M
Ps

):



10
4

10
5

– 
Fu

ll 
im

pl
em

en
ta

ti
on

. 
M

an
u

fa
ct

u
re

r 
of

 a
 h

er
ba

l 
dr

u
g 

m
u

st
 

pr
ov

id
e 

do
cu

m
en

ta
ti

on
 

pr
ov

in
g 

it
s 

ef
fi c

ie
n

cy
 

an
d 

sa
fe

ty
, 

an
d 

st
u

di
es

 a
re

 i
de

n
ti

ca
l 

to
 t

h
os

e 
su

bm
it

te
d 

fo
r 

th
e 

re
gi

st
ra

ti
on

 o
f a

 s
yn

th
et

ic
 d

ru
g.

– 
W

el
l-

es
ta

bl
is

h
ed

 u
se

. 
M

an
u

fa
ct

u
re

r 
of

 a
 h

er
ba

l 
dr

u
g 

m
ay

 b
e 

pe
rm

it
te

d 
to

 r
eg

is
te

r,
 o

n
 t

h
e 

ba
si

s 
of

 t
h

e 
su

bm
it

te
d 

de
ta

ile
d 

sc
ie

n
ti
fi c

 
in

fo
rm

at
io

n
, 

st
at

in
g 

th
at

 
th

e 
h

er
ba

l 
m

ed
ic

in
al

 p
re

pa
ra

ti
on

 i
s 

in
 u

se
 f

or
 m

ed
ic

al
 p

u
rp

os
es

 n
ot

 
le

ss
 t

h
an

 1
0 

ye
ar

s 
in

 E
u

ro
pe

 a
n

d 
h

as
 r

ec
og

n
iz

ed
 e

ffi 
ci

en
cy

 
an

d 
an

 a
cc

ep
ta

bl
e 

le
ve

l o
f s

af
et

y.
– 

Tr
ad

it
io

n
al

 u
se

. E
ffi 

ci
en

cy
 a

n
d 

sa
fe

ty
 o

f a
n

 h
er

ba
l d

ru
g 

ca
n

 b
e 

ac
ce

pt
ed

 o
n

 t
h

e 
ba

si
s 

of
 f

u
ll 

ch
ar

ac
te

ri
st

ic
 a

n
d 

lo
n

g 
ex

pe
ri

en
ce

 o
f 

u
se

. 
H

er
ba

l r
em

ed
ie

s 
ca

n
 b

e 
re

gi
st

er
ed

, 
if 

th
e 

do
cu

m
en

ts
 p

ro
ve

 t
h

ei
r 

u
se

 i
n

 m
it

ig
at

in
g 

ce
rt

ai
n

 d
is

ea
se

s,
 

n
ot

 le
ss

 t
h

an
 3

0 
ye

ar
s,

 w
it

h
 a

t 
le

as
t 

15
 y

ea
rs

 in
 E

u
ro

pe
.

Th
e 

re
gi

st
ra

ti
on

 p
ro

ce
du

re
 fo

r h
er

ba
l m

ed
ic

in
es

 a
n

d 
dr

u
gs

, 
at

 a
ll 

le
ve

ls
 o

f 
th

e 
E

u
ro

pe
an

 U
n

io
n

 (
E

U
), 

is
 d

on
e 

ac
co

rd
in

g 
to

 
E

u
ro

pe
an

 
D

ir
ec

ti
ve

 
20

04
/2

4/
E

C
, 

w
h

ic
h

 
in

tr
od

u
ce

s 
si

m
pl

ifi 
ed

, 
bu

t 
st

ri
ct

ly
 d

efi
 n

ed
 p

ro
ce

du
re

s 
an

d 
af

fe
ct

s 
th

e 
h

ar
m

on
iz

at
io

n
 o

f 
ex

is
ti

n
g 

n
at

io
n

al
 l

eg
is

la
ti

ve
 r

eg
u

la
ti

on
s 

an
d 

st
an

da
rd

s.
 R

eg
ar

di
n

g 
th

e 
re

gi
st

ra
ti

on
 i

n
 t

h
e 

n
on

-E
U

 
co

u
n

tr
ie

s,
 d

es
pi

te
 t

h
e 

ef
fo

rt
s 

m
ad

e 
w

it
h

in
 t

h
e 

fr
am

ew
or

k 
of

 
n

at
io

n
al

 l
eg

is
la

ti
on

 a
n

d 
h

ar
m

on
iz

at
io

n
 i

n
 l

ar
ge

r 
sy

st
em

s,
 a

 
lim

it
ed

 n
u

m
be

r 
of

 h
er

ba
l 

m
ed

ic
in

es
 h

av
e 

be
en

 r
eg

is
te

re
d.

 
Th

er
ef

or
e,

 t
h

e 
id

en
ti
fi c

at
io

n
 o

f 
pr

ob
le

m
s 

an
d 

di
sc

re
pa

n
ci

es
 

an
d 

th
e 

sy
st

em
at

ic
 p

la
n

 f
or

 o
ve

rc
om

in
g 

th
em

 r
ep

re
se

n
t 

a 
m

aj
or

 c
h

al
le

n
ge

 f
or

 t
h

e 
pr

es
en

ce
 o

f 
th

es
e 

h
er

ba
l 

m
ed

ic
in

es
 

an
d 

dr
u

gs
 o

n
 t

h
e 

m
ar

ke
t 

of
 E

U
 c

ou
n

tr
ie

s 
[4

5]
.

Fo
r 

ex
am

pl
e,

 i
n

 R
ep

u
bl

ic
 o

f 
S

er
bi

a,
 l

eg
is

la
ti

on
 o

n
 p

la
n

t 
pr

od
u

ct
s 

is
 

h
ar

m
on

iz
ed

 
w

it
h

 
re

co
m

m
en

da
ti

on
s 

of
 

Th
e 

E
u

ro
pe

an
 D

ir
ec

ti
ve

 2
00

4/
24

/E
C

. 
La

w
 o

n
 m

ed
ic

in
es

 a
n

d 
m

ed
ic

al
 d

ev
ic

es
 (

O
ffi 

ci
al

 G
az

et
te

 o
f 

th
e 

R
ep

u
bl

ic
 o

f 
S

er
bi

a 
N

o.
 

30
/2

01
0)

, 
R

eg
u

la
ti

on
 

on
 

h
ea

lt
h

 
sa

fe
ty

 
of

 
di

et
ar

y 
pr

od
u

ct
s 

(O
ffi 

ci
al

 G
az

et
te

 o
f 

R
S

 N
o.

 4
5/

20
10

), 
G

u
id

el
in

es
 

of
 G

oo
d 

M
an

u
fa

ct
u

ri
n

g 
Pr

ac
ti

ce
, 

A
n

n
ex

 7
 –

 M
an

u
fa

ct
u

re
 

of
 h

er
ba

l 
m

ed
ic

in
es

, 
ar

e 
ef

fe
ct

iv
el

y 
u

se
d 

fo
r 

re
gu

la
ti

on
 o

f 
pr

od
u

ce
  

of
 h

er
ba

l 
re

m
ed

ie
s 

an
d 

dr
u

gs
. 

A
cc

or
di

n
g 

to
 t

h
e 

La
w

 o
n

 m
ed

ic
in

es
 a

n
d 

m
ed

ic
al

 d
ev

ic
es

, 
H

er
ba

l m
ed

ic
in

e,
 is

 
ea

ch
 d

ru
g 

w
h

os
e 

ac
ti

ve
 i

n
gr

ed
ie

n
ts

 a
re

 e
xc

lu
si

ve
ly

 o
n

e 
or

 
m

or
e 

su
bs

ta
n

ce
s 

of
 v

eg
et

ab
le

 o
ri

gi
n

 o
r 

on
e 

or
 m

or
e 

h
er

ba
l 

pr
ep

ar
at

io
n

s,
 o

r 
on

e 
or

 m
or

e 
su

bs
ta

n
ce

s 
of

 v
eg

et
ab

le
 o

ri
gi

n
 

in
 c

om
bi

n
at

io
n

 w
it

h
 o

n
e 

or
 m

or
e 

h
er

ba
l a

ct
iv

e 
in

gr
ed

ie
n

ts
.

Tr
ad

it
io

n
al

 h
er

ba
l 

m
ed

ic
in

e 
m

ay
 b

e 
ba

se
d 

on
 s

ci
en

ti
fi c

 
pr

in
ci

pl
es

 a
n

d 
is

 t
h

e 
re

su
lt

 o
f 

tr
ad

it
io

n
 o

r 
ot

h
er

 t
ra

di
ti

on
al

 
lo

n
g 

-t
er

m
 t

h
er

ap
eu

ti
c 

ap
pr

oa
ch

es
. 

Th
e 

ac
ti

ve
 c

om
po

n
en

ts
 

of
 a

n
 h

er
ba

l m
ed

ic
in

e/
 tr

ad
it

io
n

al
 h

er
ba

l m
ed

ic
in

e 
ar

e 
h

er
ba

l 
dr

u
gs

, 
h

er
ba

l 
re

m
ed

ie
s 

or
 t

h
ei

r 
co

m
bi

n
at

io
n

s,
 a

n
d 

th
is

 i
s 

w
id

el
y 

ac
ce

pt
ed

 i
n

 a
ll 

E
u

ro
pe

an
 a

n
d 

n
at

io
n

al
 d

oc
u

m
en

ts
. 

In
 t

h
e 

co
n

te
xt

 o
f 

fo
od

 s
u

pp
le

m
en

ts
 (

di
et

ar
y 

su
pp

le
m

en
ts

), 
a 

n
ew

 t
h

e 
R

eg
u

la
ti

on
 d

efi
 n

es
 t

h
e 

n
ot

io
n

 o
f 

h
er

ba
l 

di
et

ar
y 

su
pp

le
m

en
ts

. 
Th

es
e 

ar
e 

su
pp

le
m

en
ts

 t
h

at
 c

on
ta

in
 a

ct
iv

e 
ph

ar
m

ac
eu

ti
ca

l 
in

gr
ed

ie
n

t 
fr

om
 

m
ed

ic
in

al
 

pl
an

ts
, 

th
ei

r 
pa

rt
s 

or
 p

re
pa

ra
ti

on
s 

an
d 

th
ei

r 
qu

an
ti

ty
 i

n
 a

 d
ai

ly
 d

os
e 

of
 

th
e 

pr
od

u
ct

 s
h

ou
ld

 n
ot

 b
e 

le
ss

 t
h

an
 1

5 
%

 a
n

d 
gr

ea
te

r 
th

an
 

65
 %

 c
om

pa
re

d 
to

 a
 k

n
ow

n
 t

h
er

ap
eu

ti
c 

do
se

 o
f 

th
es

e 
pl

an
t 

m
at

er
ia

ls
 o

r 
pr

ep
ar

at
io

n
s 

[4
9]

.

5.
2.

 M
ed

ic
in

al
 p

la
nt

s 
of

 U
kr

ai
ne

in
 d

om
es

tic
 h

er
ba

l r
em

ed
ie

s

Th
e 

co
lle

ct
ed

 s
u

rv
ey

 d
at

a 
of

 t
h

e 
ph

ar
m

ac
eu

ti
ca

l 
m

ar
ke

t 
of

 U
kr

ai
n

e 
in

 r
ec

en
t 

ye
ar

s 
sh

ow
s 

it
s 

st
ea

dy
 a

n
n

u
al

 g
ro

w
th

 
of

 a
bo

u
t 

15
–2

0 
%

. 
Th

u
s,

 t
h

e 
vo

lu
m

e 
of

 t
h

e 
ph

ar
m

ac
eu

ti
ca

l 
m

ar
ke

t h
er

e 
in

 2
01

3 
re

ac
h

ed
 3

6 
bi

lli
on

 U
A

H
 in

 s
el

lin
g 

pr
ic

es
, 

w
h

ic
h

 i
s 

14
 %

 m
or

e 
th

an
 t

h
e 

pr
ev

io
u

s 
ye

ar
. 

O
ve

r 
65

 %
 o

f 
th

is
 a

m
ou

n
t o

cc
u

pi
es

 th
e 

lo
t s

iz
e 

of
 U

kr
ai

n
ia

n
 p

ro
du

ct
s 

[2
0]

. 
Th

e 
re

as
on

 o
f 

th
e 

h
ig

h
 d

em
an

d 
fo

r 
do

m
es

ti
ca

lly
 p

ro
du

ce
d 



10
6

10
7

ph
ar

m
ac

eu
ti

ca
ls

 
is

 
th

ei
r 

re
la

ti
ve

ly
 

lo
w

 
co

st
. 

U
kr

ai
n

ia
n

 
m

an
u

fa
ct

u
re

rs
 

de
ve

lo
p 

an
al

og
u

es
 

of
 

im
po

rt
ed

 
re

m
ed

ie
s 

ac
ti

ve
ly

 a
n

d 
ca

n
 o

ffe
r 

th
ei

r 
cu

st
om

er
s 

a 
lo

w
er

 p
ri

ce
. H

ow
ev

er
, 

th
er

e 
h

as
 n

ot
 b

ee
n

 a
 p

os
si

bi
lit

y 
to

 c
ov

er
 m

ar
ke

t 
n

ee
ds

 
co

m
pl

et
el

y,
 s

in
ce

 o
cc

u
r 

so
m

e 
m

ar
ke

t 
se

gm
en

ts
, 

w
h

er
e 

th
e 

de
ve

lo
pm

en
ts

 o
f 

do
m

es
ti

c 
op

er
at

or
s 

do
 n

ot
 a

llo
w

 o
ffe

ri
n

g 
a 

co
m

pl
et

e 
al

te
rn

at
iv

e 
to

 t
h

e 
co

n
su

m
er

. 

A
cc

or
di

n
g 

to
 t

h
e 

S
ta

te
 R

eg
is

te
r 

of
 D

ru
gs

 o
f 

U
kr

ai
n

e 
[9

], 
in

 t
h

e 
la

st
 5

 y
ea

rs
, 

ar
ou

n
d 

a 
th

ou
sa

n
d 

of
 h

er
ba

l 
re

m
ed

ie
s 

fr
om

 p
la

n
t 

m
at

er
ia

ls
 o

f m
ed

ic
in

al
 h

er
bs

 o
r 

th
os

e 
co

m
pr

is
in

g 
bi

ol
og

ic
al

ly
 

ac
ti

ve
 

co
m

po
u

n
ds

 
fr

om
 

pl
an

ts
 

h
av

e 
be

en
 

re
gi

st
er

ed
. 

O
u

t 
of

 t
h

es
e,

 7
35

 i
te

m
s 

ar
e 

pr
ep

ar
at

io
n

s 
of

 
do

m
es

ti
c 

pr
od

u
ct

io
n

, 
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Table 10
Medicinal plants of Ukraine with large wild resources in different herbal remedies

Engl. name of 
the species

Latin name of 
the species

Medicinal 
plant 

material
Medicines 

1234

MotherwortLeonurus 
quinquelobatusherb

Likson; Motherwort tincture; Sedafl oks; 
Motherwort herb; Fitosed; Sedafl or; 
Detoxiphytum; Cratalum; Prostatophytum; 
Sedafi ton; A-diston; Cratal for children; 
Motherwort thick extract; Florysed-
Zdorovya; Pechajivski validol-natur; 
Sedative tea - dry extract; Cardiovascular 
tea; Sedative herbal species № 2; Trykardyn 
cardiac drops; Cardiophytum; Cardiopasyt

Hawthorn 
(different 
species)

Crataegus spp.fruits, fl owers, 
leaves

Sedafl oks; Fitulvent phyto balm; Hawthorn 
tincture; Fitosedum; Sedofl or; Healing-
prophylactic tea; Cratalum; Neokardyl; 
Sedafi ton; Hawthorn leaves and fl owers; 
Fitomiks-12; Hawthorn fruit; A-Diston; 
Sedavit liquid extract; Cratalum for children; 
Pechajivski validol-natur; Cardiovascular 
tea; Trykardyn cardiac drops; Cardiophytum; 
Sedavit thick extract; Cardiopasyt
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1234

YarrowAchillea 
millefolium herb, fl owers

Gastrofl oks; Fitulvent phyto balm; 
Cholagogue tea; Rotocanum; Healing 
prophylactic tea; Detoxiphytum; 
Gynekophytum; Vigor balm; Yarrow herb; 
Vundehil; Gastric tea; Ugrynum; 
Fitokan

St. John's 
wort

Hypericum 
perforatum herb

Prostalad; Beroz; Sedafl oks; Gastrofl oks; 
Immunotone; Fitulvent phyto balm; St. 
John's wort herb; Urofl oks; Phytolytum; 
St. John's wort dry extract; Healing-
prophylactic tea; Detoxiphytum; 
Gynekophytum; St. John's wort tincture; 
Gastric tea; Uroholum; St. John's wort 
liquid extract; Sedavit liquid extract; 
Sedavit thick extract

Stinging nettleUrtica dioicaleaves, roots

Nettle leaves; Allocholum; Phytodentum; 
Bronhophytum; Hepatophytum; Healing-
prophylactic tea; Gastrophytum; 
Prostatophytum; Antiallergic herbal 
species; Cardiophytum; Alloton; Nettle 
leaves grounded

PlantainPlantago major leavesBronhofl oks; Tea pectorales № 2; 
Nephrophytum; Healing- prophylactic tea; 
Plantain juice; Plantain leaves; Expectorant 
tea; Broncholytic tea; Antiallergic tea

HorsetailEquisetum 
arvenseherb

Horsetail herb; Urofl oks; Fitourolit; 
Horsetail dry extract; Nephrophytum; 
Uronefron; Detoxiphytum; Fitolizyn plus; 
Arphasetinum; Uroholum; Diuretic herbal 
species; Liquid extract (1: 2,8) of medicinal 
plant materials

Rose  (number 
of species)Rosa spp.fruits

Fitofl oks; Phytodentum; Hepatophytum; 
Healing- prophylactic tea; Gastrophytum; 
Detoxiphytum; Immunophytum; 
Arphasetinum; Rose fruits; Fitomiks-12; 
Vitaminic herbal species № 2; Rosehip oil; 
Rosehip liquid extract; Cholosasum

ElderberrySambucus nigra fl owers

Bronhofl oks; Sedafl oks; Urofl oks; Fitofl oks; 
Bronkhofi t; Anhinofi t; Healing prophylactic 
species № 2; Gastrophytum;Elderberry 
fl owers; Species pectorales; Broncholytic 
tea; Uroholum; Antiallergic tea; Diuretic 
tea; Cardiophytum; Cerebrum compositum

Source: State Register of Drugs of Ukraine [9]
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n
at

io
n

al
 a

n
d 

in
te

rn
at

io
n

al
 l

ev
el

s.
 T

h
e 

w
or

ld
 m

ar
ke

t 
fo

r 
m

ed
ic

in
al

 a
n

d 
ar

om
at

ic
 p

la
n

ts
 c

u
rr

en
tl

y 
pr

ov
id

es
 a

bo
u

t 
83

,0
00

 m
ill

io
n

 
do

lla
rs

. 
D

ep
en

di
n

g 
on

 t
h

e 
se

gm
en

t,
 t

h
e 

gr
ow

th
 is

 c
on

st
an

t,
 

ra
n

gi
n

g 
fr

om
 3

 %
 t

o 
12

 %
. 

D
is

tr
ib

u
ti

on
 o

f 
sa

le
s 

tu
rn

ov
er

 

be
tw

ee
n

 d
iff

er
en

t 
ar

ea
s 

of
 u

si
n

g 
pl

an
t 

pr
od

u
ct

s 
is

 c
om

pl
ex

, 
si

n
ce

 th
e 

u
se

 o
f r

aw
 m

at
er

ia
ls

 a
n

d 
so

m
e 

of
 th

e 
sp

ec
ie

s 
ca

n
 b

e 
ca

rr
ie

d 
ou

t 
si

m
u

lt
an

eo
u

sl
y 

fo
r 

di
ffe

re
n

t 
pu

rp
os

es
 (

m
ed

ic
al

, 
fo

od
, c

os
m

et
ic

 e
tc

.).

In
 E

u
ro

pe
, t

h
e 

m
ar

ke
t 

of
 h

er
bs

 a
n

d 
sp

ic
es

 h
as

 in
cr

ea
se

d 
fr

om
 2

65
 0

00
 t

on
es

 i
n

 2
00

3 
to

 3
21

 0
00

 t
on

es
 i

n
 2

00
7,

 
re

pr
es

en
ti

n
g 

an
 

av
er

ag
e 

an
n

u
al

 
in

cr
ea

se
 

of
 

5 
%

. 
It

 
is

 
es

ti
m

at
ed

 th
at

 E
u

ro
pe

 im
po

rt
s 

ab
ou

t 4
00

 to
n

es
 o

f m
ed

ic
in

al
 

pl
an

ts
 a

n
n

u
al

ly
 fr

om
 A

fr
ic

a 
an

d 
A

si
a,

 w
it

h
 a

n
 a

ve
ra

ge
 m

ar
ke

t 
va

lu
e 

of
 1

 b
ill

io
n

 U
S

D
.

Th
e 

m
ai

n
 c

on
su

m
er

s 
of

 ra
w

 a
ro

m
at

ic
 a

n
d 

m
ed

ic
in

al
 p

la
n

ts
 

ar
e 

G
er

m
an

y,
 w

h
ic

h
 u

se
s 

19
 %

 f
ro

m
 t

h
e 

to
ta

l c
on

su
m

pt
io

n
 

of
 r

aw
 m

at
er

ia
ls

 i
n

 t
h

e 
E

U
, 

G
re

at
 B

ri
ta

in
 (

16
 %

), 
R

om
an

ia
 

(1
4 

%
) 

an
d 

H
u

n
ga

ry
 (

12
 %

). 
R

eg
ar

di
n

g 
th

e 
u

se
 o

f 
es

se
n

ti
al

 
oi

ls
, 

th
e 

E
u

ro
pe

an
 i

m
po

rt
s 

h
av

e 
in

cr
ea

se
d 

be
tw

ee
n

 2
00

4 
an

d 
20

08
 b

y 
6.

3 
%

 i
n

 t
er

m
s 

of
 v

al
u

e.
 T

h
e 

m
ai

n
 i

m
po

rt
er

s 
of

 e
ss

en
ti

al
 o

ils
 a

n
d 

ol
eo

re
si

n
s 

ar
e 

Fr
an

ce
 (

26
 %

 o
f 

to
ta

l 
E

U
 i

m
po

rt
s)

, 
U

n
it

ed
 K

in
gd

om
 (

19
 %

), 
G

er
m

an
y 

(1
9 

%
), 

th
e 

N
et

h
er

la
n

ds
 (9

.2
 %

), 
S

pa
in

 (6
.8

 %
) a

n
d 

It
al

y 
(4

,3
 %

).

G
er

m
an

y 
is

 c
u

rr
en

tl
y 

th
e 

le
ad

in
g 

co
u

n
tr

y 
of

 i
m

po
rt

 a
n

d 
ex

po
rt

 o
f m

ed
ic

in
al

 a
n

d 
ar

om
at

ic
 p

la
n

t 
m

at
er

ia
ls

 in
 E

u
ro

pe
. 

Th
ei

r 
an

n
u

al
 im

po
rt

 a
ve

ra
ge

ly
 e

xc
ee

ds
 o

n
e 

th
ir

d 
of

 t
h

e 
to

ta
l 

vo
lu

m
e 

an
d 

va
lu

e 
of

 i
m

po
rt

ed
 r

aw
 m

at
er

ia
ls

 i
n

 E
u

ro
pe

. 
Im

po
rt

 f
ro

m
 G

er
m

an
y,

 E
as

te
rn

 a
n

d 
S

ou
th

-E
as

te
rn

 E
u

ro
pe

 
is

 s
ix

 t
im

es
 h

ig
h

er
 t

h
an

 f
ro

m
 F

ra
n

ce
 o

r 
It

al
y,

 a
n

d 
te

n
 t

im
es

 
h

ig
h

er
 t

h
an

 fr
om

 S
pa

in
 [3

1]
.

G
er

m
an

 e
xp

or
t 

co
n

st
it

u
te

s 
ap

pr
ox

im
at

el
y 

on
e 
fi f

th
 o

f 
th

e 
to

ta
l 

E
u

ro
pe

an
 e

xp
or

t 
an

d 
on

e 
th

ir
d 

in
 v

al
u

e 
n

u
m

be
rs

. 
G

er
m

an
y 

ex
po

rt
s 

h
er

bs
 

to
 

ce
n

tr
al

, 
w

es
te

rn
 

an
d 

so
u

th
-

w
es

te
rn

 E
u

ro
pe

an
 c

ou
n

tr
ie

s,
 s

o 
it

 is
 a

 k
ey

 c
ou

n
tr

y 
in

 in
tr

a-
E

u
ro

pe
an

 t
ra

de
, 

w
h

ic
h

 a
ct

s 
as

 a
 l

in
k 

be
tw

ee
n

 d
iff

er
en

t 
re

gi
on

s 
in

 E
u

ro
pe

.



12
2

12
3

A
pa

rt
 fr

om
 G

er
m

an
y,

 th
e 

co
u

n
tr

ie
s 

w
it

h
 d

om
in

an
t i

m
po

rt
 

of
 m

ed
ic

in
al

 p
la

n
ts

’ 
ra

w
 m

at
er

ia
ls

 (
co

u
n

tr
ie

s-
co

n
su

m
er

s)
 

in
cl

ud
e 

Fr
an

ce
, 

Ita
ly

, 
U

K
, 

Sp
ai

n,
 S

w
itz

er
la

nd
 a

nd
 B

el
gi

um
 /

 
Lu

xe
m

bu
rg

. 
E

xp
or

ti
n

g 
co

u
n

tr
ie

s 
(e

xp
or

ts
 

pr
ev

ai
l 

ov
er

 
im

po
rt

s 
– 

pr
od

u
ci

n
g 

co
u

n
tr

ie
s)

 i
n

cl
u

de
 B

u
lg

ar
ia

, 
H

u
n

ga
ry

, 
Po

la
n

d,
 

Tu
rk

ey
, 

C
ze

ch
 

R
ep

u
bl

ic
, 

C
ro

at
ia

 
an

d 
R

om
an

ia
. 

W
it

h
in

 E
u

ro
pe

 t
h

e 
m

ed
ic

al
 a

n
d 

ar
om

at
ic

 p
la

n
ts

’ t
ra

di
n

g 
is

 
ve

ry
 la

rg
e;

 it
s 

vo
lu

m
e 

co
n

st
it

u
te

s 
ab

ou
t 4

0 
%

 o
f t

h
e 

E
u

ro
pe

an
 

im
po

rt
 a

n
d 

80
 %

 o
f i

ts
 e

xp
or

t.

Ir
an

 is
 h

om
e 

to
 a

 g
re

at
 v

ar
ie

ty
 o

f m
ed

ic
in

al
 p

la
n

ts
, a

n
d 

is
 

ra
n

ke
d 

th
ir

d 
am

on
g 

12
 m

eg
a 

– d
iv

er
si

ty
 c

ou
n

tr
ie

s 
of

 th
e 

w
or

ld
. 

M
ed

ic
in

al
 p

la
n

ts
 a

s 
a 

gr
ou

p 
co

m
pr

is
e 

ap
pr

ox
im

at
el

y 
8,

00
0 

sp
ec

ie
s 

an
d 

ac
co

u
n

t 
fo

r 
ar

ou
n

d 
50

 %
 o

f a
ll 

h
ig

h
er

 fl 
ow

er
in

g 
pl

an
t 

sp
ec

ie
s 

of
 I

ra
n

. I
ra

n
 is

 d
es

ig
n

at
ed

 a
s 

on
e 

of
 t

h
e 

gl
ob

al
 

bi
od

iv
er

si
ty

 h
ot

sp
ot

s,
 w

h
er

e 
ec

ol
og

ic
al

, 
ph

yt
o-

ge
og

ra
ph

ic
al

 
an

d 
ev

ol
u

ti
on

ar
y 

fa
ct

or
s 

fa
vo

r 
h

ig
h

 s
pe

ci
es

 d
iv

er
si

ty
. 

A
 b

io
-

ge
og

ra
ph

ic
al

ly
 u

n
iq

u
e 

re
gi

on
, 

it
 h

as
 t

h
e 

m
ax

im
u

m
 d

eg
re

e 
of

 e
n

de
m

is
m

 in
 t

h
e 

A
si

an
 r

eg
io

n
 –

 it
 s

u
pp

or
ts

 a
bo

u
t 

18
,4

40
 

sp
ec

ie
s 

of
 p

la
n

ts
, o

f w
h

ic
h

 2
5.

3 
%

 a
re

 e
n

de
m

ic
 to

 th
e 

re
gi

on
, 

an
d 

h
as

 a
 la

rg
e 

re
po

si
to

ry
 o

f m
ed

ic
in

al
 p

la
n

t 
sp

ec
ie

s.
 

M
ed

ic
in

al
 a

n
d 

ar
om

at
ic

 p
la

n
ts

 (
M

A
Ps

) 
ar

e 
tr

ad
ed

 b
ot

h
 

as
 r

aw
 m

at
er

ia
ls

 a
n

d 
as

 p
ro

ce
ss

ed
 fi

 n
al

 p
ro

du
ct

s.
 D

em
an

d 
fo

r 
a 

w
id

e 
va

ri
et

y 
of

 s
pe

ci
es

 i
s 

in
cr

ea
si

n
g 

as
 t

h
es

e 
m

ar
ke

ts
 

ex
pa

n
d 

an
d 

n
ew

 e
n

d-
u

se
s 

ar
e 

de
ve

lo
pe

d.
 T

h
e 

pr
ic

e 
tr

en
ds

 o
f 

m
os

t 
of

 Ir
an

ia
n

 s
pe

ci
es

 o
f m

ed
ic

in
al

 p
la

n
ts

 t
ra

de
d 

in
 m

ar
ke

t 
h

av
e 

be
en

 u
pw

ar
ds

 in
 t

h
e 

la
st

 3
 y

ea
rs

. H
ow

ev
er

, a
bo

u
t 

90
%

 
of

 m
ed

ic
in

al
 p

la
n

ts
 u

se
d 

by
 th

e 
in

du
st

ri
es

 a
re

 c
ol

le
ct

ed
 fr

om
 

th
e 

w
ild

. W
h

ile
 o

ve
r 9

50
 s

pe
ci

es
 a

re
 u

se
d 

in
 th

e 
in

du
st

ry
, l

es
s 

th
an

 2
0 

sp
ec

ie
s 

of
 p

la
n

ts
 a

re
 u

n
de

r 
co

m
m

er
ci

al
 c

u
lt

iv
at

io
n

.

In
 i

nt
er

na
ti

on
al

 t
ra

de
, 

it
 i

s 
u

su
al

ly
 i

m
po

ss
ib

le
 t

o 
se

le
ct

 a
 

pl
an

t 
m

at
er

ia
l, 

w
hi

ch
 i

s 
in

te
nd

ed
 s

ol
el

y 
fo

r 
he

rb
al

 m
ed

ic
in

e 
an

d 
ph

ar
m

ac
y,

 a
s 

ra
w

 m
at

er
ia

ls
 o

f 
m

an
y 

sp
ec

ie
s 

of
 h

er
bs

 
ar

e 
si

m
u

lt
an

eo
u

sl
y 

u
se

d 
fo

r 
di

ffe
re

nt
 p

u
rp

os
es

. F
or

 e
xa

m
pl

e,
 

ch
am

om
ile

 (
C

ha
m

om
ill

a 
re

cu
tit

a)
 fl

 o
w

er
s,

 r
os

el
la

 (
H

ib
is

cu
s 

sa
bd

ar
iff

a)
 c

al
yc

es
 c

an
 b

e 
u

se
d 

to
 p

ro
du

ce
 f

oo
d 

ad
di

ti
ve

s 
(t

ea
s)

, p
ha

rm
ac

eu
ti

ca
l p

ro
du

ct
s 

(t
in

ct
u

re
s,

 o
in

tm
en

ts
, h

er
ba

l 
co

lle
ct

io
ns

) i
n 

co
sm

et
ic

s 
(s

ha
m

po
os

, c
on

di
ti

on
er

s,
 c

re
am

s)
 a

s 
de

te
rg

en
ts

 e
tc

. A
 ra

ng
e 

of
 li

qu
or

ic
e 

sp
ec

ie
s 

– 
G

ly
cy

rr
hi

za
 s

pр
. –

 
is

 w
id

el
y 

u
se

d 
as

 a
n 

ex
pe

ct
or

an
t a

nd
 a

nt
i-

in
fl a

m
m

at
or

y 
ag

en
t,

 
as

 a
n 

in
gr

ed
ie

nt
 i

n 
m

an
u

fa
ct

u
ri

ng
 c

an
dy

, 
ci

ga
re

tt
e 

pa
pe

r 
an

d 
ev

en
 fi

 r
e 

ex
ti

ng
u

is
he

rs
. 

Th
is

 v
ar

ie
ty

 o
f 

u
se

s 
fo

r 
va

ri
ou

s 
pl

an
t 

sp
ec

ie
s 

is
 r

efl
 e

ct
ed

 i
n 

in
te

rn
at

io
na

l 
tr

ad
e,

 c
on

ce
rn

in
g 

di
ffe

re
nt

ia
ti

on
 o

f 
th

e 
pu

rp
os

e 
of

 r
aw

 m
at

er
ia

ls
 s

to
ck

. 
M

os
t 

ra
w

 m
at

er
ia

ls
 o

f 
m

ed
ic

in
al

 p
la

nt
s 

w
it

hi
n 

in
te

rn
at

io
na

l 
tr

ad
e 

ar
e 

al
so

 r
ep

re
se

nt
ed

 in
 t

he
 fo

od
 a

nd
 p

er
fu

m
e.

Th
e 

gl
ob

al
 v

al
u

e 
of

 p
la

n
t 

m
at

er
ia

l 
in

 i
n

te
rn

at
io

n
al

 t
ra

de
 

is
 i

m
m

en
se

 a
n

d 
in

cr
ea

se
s 

ev
er

y 
ye

ar
. 

Th
e 

m
aj

or
it

y 
of

 p
la

n
t 

re
so

u
rc

es
 a

re
 s

ti
ll 

w
it

h
dr

aw
n

 f
ro

m
 t

h
e 

en
vi

ro
n

m
en

t.
 T

h
is

 
is

 a
 t

h
re

at
 t

o 
m

an
y 

ot
h

er
 v

al
u

ab
le

 s
pe

ci
es

. 
Fr

om
 1

20
0–

                          
13

00
 s

pe
ci

es
 o

f m
ed

ic
in

al
 p

la
n

ts
 e

xp
os

ed
 o

n
 th

e 
op

en
 m

ar
ke

t 
in

 E
u

ro
pe

, 
90

0–
12

00
 s

pe
ci

es
 (7

0–
90

 %
) w

er
e 

co
lle

ct
ed

 f
ro

m
 

th
ei

r 
n

at
u

ra
l 

h
ab

it
at

. 
In

 
te

rm
s 

of
 

tu
rn

ov
er

, 
w

ild
-g

ro
w

n
 

m
ed

ic
in

al
 h

er
bs

 c
om

pr
is

e 
h

er
e 

ab
ou

t 
50

–7
0 

%
.

Th
er

e 
ar

e 
se

ve
ra

l r
ea

so
n

s 
w

h
y 

tr
ad

e 
of

 w
ild

 p
la

n
t m

at
er

ia
l 

at
 t

h
e 

in
te

rn
at

io
n

al
 le

ve
l i

s 
a 

th
re

at
 t

o 
th

ei
r 

re
so

u
rc

es
:

– 
Le

gi
sl

at
io

n
 t

h
at

 e
xi

st
s 

to
 c

on
tr

ol
 t

h
e 

co
lle

ct
io

n
 a

n
d 

tr
ad

e 
of

 m
ed

ic
in

al
 p

la
n

ts
 i

s 
in

ad
eq

u
at

e 
an

d 
in

ef
fe

ct
iv

e 
in

 
it

s 
cu

rr
en

t 
fo

rm
; 

a 
n

ew
 p

ol
ic

y 
an

d 
si

m
pl

er
 m

ec
h

an
is

m
s 

ar
e 

re
qu

ir
ed

 t
o 

m
on

it
or

 t
h

e 
tr

ad
e;

– 
La

ck
 o

f a
w

ar
en

es
s 

am
on

g 
th

e 
pu

bl
ic

 c
on

ce
rn

in
g 

th
re

at
s 

to
 t

h
e 

re
so

u
rc

es
 o

f 
pl

an
t 

sp
ec

ie
s 

an
d 

th
ei

r 
co

n
se

rv
at

io
n

 
n

ee
ds

; w
ild

 g
ro

w
in

g 
co

lle
ct

ed
 m

at
er

ia
ls

 a
re

 u
se

d;
– 

In
te

rn
at

io
n

al
 t

ra
de

 o
rg

an
iz

at
io

n
s 

ar
e 

n
ot

 i
n

te
re

st
ed

 i
n

 
re

ce
iv

in
g 

in
fo

rm
at

io
n

 o
n

 t
h

e 
st

at
u

s 
of

 r
es

ou
rc

es
 o

f 
pl

an
t 

sp
ec

ie
s,

 w
h

ic
h

 a
re

 u
n

de
r 

th
re

at
 o

f e
xt

in
ct

io
n

;
– 

Lo
w

 p
ri

ce
 o

f 
w

ild
 p

la
n

t 
m

at
er

ia
l 

co
n

tr
ib

u
te

d 
to

 t
h

e 
re

du
ct

io
n

 o
f 

de
m

an
d 

fo
r 

cu
lt

iv
at

ed
 r

aw
 m

at
er

ia
ls

, 
w

h
os

e 
co

st
 is

 h
ig

h
er

 t
h

an
 t

h
at

 o
f w

ild
-g

ro
w

n
 o

n
es

 a
s 

a 
re

su
lt

 o
f t

h
e 

fi n
an

ci
al

 c
os

ts
 o

f c
ar

in
g 

fo
r 

cr
op

s.



12
4

12
5

Th
er

ef
or

e,
 t

h
e 

w
h

ol
e 

w
or

ld
 e

n
h

an
ce

s 
co

n
tr

ol
 o

ve
r 

th
e 

u
se

 (
in

cl
u

di
n

g 
tr

ad
e)

 o
f 

n
at

u
ra

l 
re

so
u

rc
es

 o
f 

ec
on

om
ic

al
ly

 
im

po
rt

an
t 

pl
an

t 
sp

ec
ie

s 
(m

ed
ic

in
al

, 
ed

ib
le

, 
ar

om
at

ic
 e

tc
). 

In
te

rn
at

io
n

al
 

or
ga

n
iz

at
io

n
s 

ar
e 

cr
ea

te
d 

to
 

co
or

di
n

at
e 

ac
ti

vi
ti

es
 

in
 

th
is

 
ar

ea
; 

re
gu

la
ti

on
s 

ar
e 

ag
re

ed
 

on
 

an
 

in
te

rn
at

io
n

al
 l

ev
el

 a
n

d 
st

ep
s 

ar
e 

ta
ke

n
 t

o 
pr

es
er

ve
 r

ar
e 

sp
ec

ie
s.

5.
5.

 Q
ua

lit
y 

st
an

da
rd

s
of

 h
er

ba
l s

ub
st

an
ce

s 
an

d 
dr

ug
 p

re
pa

ra
tio

ns

G
lo

ba
liz

at
io

n
 

an
d 

in
cr

ea
se

d 
in

te
rn

at
io

n
al

 
tr

ad
e 

of
 

m
ed

ic
in

es
 a

n
d 

ra
w

 m
at

er
ia

ls
 c

on
tr

ib
u

te
 t

o 
th

e 
gr

ow
in

g 
n

ee
d 

of
 d

ev
el

op
in

g 
gl

ob
al

 s
ta

n
da

rd
s 

fo
r 

h
ig

h
-q

u
al

it
y 

m
ed

ic
in

es
. 

A
n

y 
dr

u
gs

 m
an

u
fa

ct
u

re
d 

an
d 

so
ld

 i
n

 U
kr

ai
n

e 
an

d 
in

 m
os

t 
co

u
n

tr
ie

s 
ar

e 
su

bj
ec

te
d 

to
 s

tr
ic

t 
co

n
tr

ol
 fo

r 
co

m
pl

ia
n

ce
 w

it
h

 
n

at
io

n
al

 a
n

d 
in

te
rn

at
io

n
al

 s
ta

n
da

rd
s 

of
 q

u
al

it
y,

 e
ffi 

ci
en

cy
 

an
d 

sa
fe

ty
. T

h
e 

C
on

ve
n

ti
on

 o
n

 th
e 

E
la

bo
ra

ti
on

 o
f a

 E
u

ro
pe

an
 

Ph
ar

m
ac

op
oe

ia
 w

as
 s

ig
n

ed
 i

n
 1

96
4.

 O
n

 t
h

e 
ba

si
s 

of
 t

h
is

 
C

on
ve

n
ti

on
, 

E
u

ro
pe

 b
eg

an
 t

o 
im

pl
em

en
t 

u
n

ifi 
ed

 q
u

al
it

y 
st

an
da

rd
s.

 U
kr

ai
n

e 
jo

in
ed

 t
o 

th
e 

C
on

ve
n

ti
on

 i
n

 2
01

2,
 a

n
d 

in
 M

ar
ch

 2
01

3 
it

 b
ec

am
e 

th
e 

th
ir

ty
-e

ig
h

th
s 

m
em

be
r 

of
 t

h
e 

E
u

ro
pe

an
 

Ph
ar

m
ac

op
oe

ia
. 

B
y 

ra
ti

fy
in

g 
th

e 
C

on
ve

n
ti

on
, 

U
kr

ai
n

ia
n

 a
u

th
or

it
ie

s 
co

n
fi r

m
ed

 t
h

e 
de

si
re

 t
o 

pa
rt

ic
ip

at
e 

in
 t

h
e 

de
ve

lo
pm

en
t 

of
 E

u
ro

pe
an

 s
ta

n
da

rd
s 

of
 h

ig
h

-q
u

al
it

y 
m

ed
ic

in
es

 
an

d 
st

re
n

gt
h

en
 

co
op

er
at

io
n

 
w

it
h

 
E

u
ro

pe
an

 
co

u
n

tr
ie

s 
in

 
th

e 
ar

ea
 

of
 

ph
ar

m
ac

eu
ti

ca
ls

, 
in

cl
u

di
n

g 
st

an
da

rd
s 

fo
r 

ap
pl

ic
at

io
n

 o
f m

ed
ic

in
al

 p
la

n
t 

m
at

er
ia

ls
.

E
u

ro
pe

an
 

Ph
ar

m
ac

op
oe

ia
, 

th
er

ef
or

e,
 

pr
ov

id
es

 
fo

r 
th

e 
qu

al
it

y 
of

 m
ed

ic
in

es
 a

n
d 

fa
ci

lit
at

es
 th

ei
r f

re
e 

m
ov

em
en

t w
it

h
in

 
E

u
ro

pe
 a

n
d 

ou
ts

id
e 

it
. I

n
 t

h
e 

C
ou

n
ci

l o
f E

u
ro

pe
 t

h
is

 w
or

k 
is

 
ca

rr
ie

d 
ou

t 
by

 t
h

e 
E

u
ro

pe
an

 D
ir

ec
to

ra
te

 f
or

 t
h

e 
Q

u
al

it
y 

of
 

M
ed

ic
in

es
 a

n
d 

H
ea

lt
h

C
ar

e 
(E

D
Q

M
). 

C
u

rr
en

tl
y,

 th
e 

E
u

ro
pe

an
 

Ph
ar

m
ac

op
oe

ia
 C

om
m

is
si

on
 in

vo
lv

es
 3

8 
m

em
be

rs
: 

A
u

st
ri

a,
 

B
el

gi
u

m
, 

B
os

n
ia

 
an

d 
H

er
ze

go
vi

n
a,

 
B

u
lg

ar
ia

, 
C

ro
at

ia
, 

C
yp

ru
s,

 
C

ze
ch

 
R

ep
u

bl
ic

, 
D

en
m

ar
k,

 
E

st
on

ia
, 

Fi
n

la
n

d,
 

Fr
an

ce
, 

G
er

m
an

y,
 G

re
ec

e,
 H

u
n

ga
ry

, 
Ic

el
an

d,
 I

re
la

n
d,

 I
ta

ly
, 

La
tv

ia
, 

Li
th

u
an

ia
, 

Lu
xe

m
bo

u
rg

, 
M

al
ta

, 
M

on
te

n
eg

ro
, 

th
e 

N
et

h
er

la
n

ds
, 

N
or

w
ay

, 
Po

la
n

d,
 P

or
tu

ga
l, 

R
om

an
ia

, 
S

er
bi

a,
 

S
lo

va
ki

a,
 S

lo
ve

n
ia

, S
pa

in
, S

w
ed

en
, S

w
it

ze
rl

an
d,

 th
e 

R
ep

u
bl

ic
 

of
 M

ac
ed

on
ia

, 
Tu

rk
ey

, 
U

kr
ai

n
e,

 U
n

it
ed

 K
in

gd
om

 a
n

d 
th

e 
E

u
ro

pe
an

 U
n

io
n

. 
E

P 
is

 t
h

e 
of
fi c

ia
l 

ph
ar

m
ac

op
oe

ia
 i

n
 t

h
es

e 
co

u
n

tr
ie

s 
an

d 
th

e 
E

u
ro

pe
an

 U
n

io
n

. T
h

er
e 

m
ay

 b
e 

ad
di

ti
on

al
 

Ph
ar

m
ac

op
oe

ia
 (b

ot
h

 in
 t

h
e 

U
K

 a
n

d 
G

er
m

an
y)

.

Th
e 

se
ss

io
n

s 
of

 
th

e 
C

om
m

is
si

on
 

of
 

th
e 

E
u

ro
pe

an
 

Ph
ar

m
ac

op
oe

ia
 a

ls
o 

in
vo

lv
e 

ob
se

rv
er

s 
fr

om
 2

8 
E

U
 M

em
be

r 
S

ta
te

s,
 c

ou
n

tr
ie

s 
th

at
 a

re
 n

ot
 m

em
be

rs
 o

f 
th

e 
C

ou
n

ci
l 

of
 

E
u

ro
pe

 
an

d 
in

te
rn

at
io

n
al

 
or

ga
n

iz
at

io
n

s,
 

in
 

pa
rt

ic
u

la
r 

– 
A

lb
an

ia
, A

lg
er

ia
, A

rg
en

ti
n

a,
 A

rm
en

ia
, A

u
st

ra
lia

, A
ze

rb
ai

ja
n

, 
B

el
ar

u
s,

 B
ra

zi
l, 

C
an

ad
a,

 C
h

in
a,

 G
eo

rg
ia

, I
sr

ae
l, 

M
ad

ag
as

ca
r,

 
M

al
ay

si
a,

 
M

or
oc

co
, 

M
ol

do
va

, 
G

u
in

ea
, 

K
az

ak
h

st
an

, 
th

e 
R

ep
u

bl
ic

 
of

 
S

ou
th

 
A

fr
ic

a,
 

R
u

ss
ia

n
 

Fe
de

ra
ti

on
, 

S
en

eg
al

, 
S

in
ga

po
re

, 
S

yr
ia

, 
Tu

n
is

ia
, 

th
e 

Ta
iw

an
 

Fo
od

 
an

d 
D

ru
g 

A
dm

in
is

tr
at

io
n

 (
TF

D
A

), 
th

e 
U

n
it

ed
 S

ta
te

s 
an

d 
th

e 
W

or
ld

 
H

ea
lt

h
 O

rg
an

iz
at

io
n

 (W
H

O
).

Th
e 

E
u

ro
pe

an
 P

h
ar

m
ac

op
oe

ia
 is

 a
 s

et
 o

f q
u

al
it

y 
st

an
da

rd
s 

ou
tl

in
ed

 in
 m

on
og

ra
ph

s,
 w

h
ic

h
 m

ay
 b

e 
ap

pl
ie

d 
to

 a
ll 

dr
u

gs
 

[2
7]

. 
Th

ey
 c

on
ta

in
 a

 d
et

ai
le

d 
de

sc
ri

pt
io

n
 o

f 
th

e 
qu

an
ti

ta
ti

ve
 

an
d 

qu
al

it
at

iv
e 

co
m

po
si

ti
on

 o
f m

ed
ic

in
es

, n
ec

es
sa

ry
 s

tu
di

es
 

an
d 

re
qu

ir
em

en
ts

 fo
r r

aw
 m

at
er

ia
ls

 to
 m

an
u

fa
ct

u
re

 m
ed

ic
in

es
 

an
d 

dr
u

gs
. 

Th
es

e 
re

qu
ir

em
en

ts
 h

av
e 

a 
bi

n
di

n
g 

ef
fe

ct
; 

th
ei

r 
co

m
pl

ia
n

ce
 is

 a
 p

re
re

qu
is

it
e 

to
 r

ec
ei

ve
 a

 p
er

m
is

si
on

 fr
om

 th
e 

N
at

io
n

al
 o

r E
u

ro
pe

an
 re

gu
la

to
ry

 a
u

th
or

it
ie

s 
to

 s
el

l m
ed

ic
in

es
. 

Th
e 

Ph
ar

m
ac

op
oe

ia
 c

om
pr

is
es

 m
on

og
ra

ph
s 

de
sc

ri
bi

n
g 

a 
w

id
e 

ra
n

ge
 o

f 
ac

ti
ve

 s
u

bs
ta

n
ce

s 
an

d 
ad

di
ti

ve
s,

 a
s 

w
el

l 
as

 
ge

n
er

al
 

ch
ap

te
r 

on
 

bi
ol

og
ic

al
 

su
bs

ta
n

ce
s,

 
pr

ep
ar

at
io

n
s 

ba
se

d 
on

 m
ed

ic
in

al
 p

la
n

ts
, a

n
ti

bi
ot

ic
s,

 v
ac

ci
n

es
, t

h
e 

do
sa

ge
 

fo
rm

s 
an

d 
pa

ck
ag

in
g.
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1,
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n
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op
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d 
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e 
S
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h

ar
m
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op

oe
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U

kr
ai

n
e 

(S
PU

), 
w

h
ic

h
 

pr
es

cr
ib

ed
 

qu
al
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y 

st
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da
rd

s 
fo

r 
al

l 
m

ed
ic

in
es

 
an

d 
ra

w
 

m
at

er
ia

ls
 

[5
-8

]. 
Th

e 
S

PU
 

pu
bl

ic
at

io
n

 is
 b

as
ed

 o
n

 th
e 

cu
rr

en
t e

di
ti

on
s 

of
 th

e 
E

u
ro

pe
an

 
Ph

ar
m

ac
op

oe
ia

. A
pp

en
di

ce
s 

of
 S

PU
 u

n
it

 c
on

ta
in

 m
on

og
ra

ph
s 

on
 h

er
ba

l d
ru

gs
 o

f n
ea

rl
y 

12
4 

sp
ec

ie
s 

of
 m

ed
ic

in
al

 p
la

n
ts

 in
 

U
kr

ai
n

e 
an

d 
w

or
ld

w
id

e.
 O

u
t 

of
 t

h
em

, 
57

 s
pe

ci
es

 (
in

cl
u

di
n

g 
5 

sp
ec

ie
s 

of
 a

lg
ae

) 
do

 n
ot

 g
ro

w
 i

n
 U

kr
ai

n
e.

 T
h

ei
r 

m
at

er
ia

ls
 

or
 s

u
bs

ta
n

ce
s 

ar
e 

im
po

rt
ed

 f
ro

m
 a

ro
u

n
d 

th
e 

w
or

ld
. 

Fo
r 

ex
am

pl
e:

 T
hy

m
us

 z
yg

is
 o

ft
en

 o
cc

u
rs

 i
n

 S
ou

th
er

n
 E

u
ro

pe
 

(S
pa

in
, 

Po
rt

u
ga

l);
 O

ri
ga

nu
m

 o
ni

te
s 

(G
re

ec
e,

 T
u

rk
ey

, 
S

ic
ily

); 
Sy

zy
gi

um
 

ar
om

at
ic

um
 

(c
lo

ve
 

tr
ee

 
of

 
th

e 
M

yr
tl

e 
fa

m
ily

) 
gr

ow
s 

in
 M

al
ay

si
a 

an
d 

In
do

n
es

ia
; 

C
ym

bo
po

go
n 

w
in

te
ri

an
us

 
(le

m
on

gr
as

s,
 

ci
tr

on
el

la
 

gr
as

s)
 

is
 

cu
lt

iv
at

ed
 

in
 

In
di

a,
 

B
an

gl
ad

es
h

, 
B

u
rm

a,
 

E
gy

pt
; 

H
ib

is
cu

s 
sa

bd
ar

iff
a 

(r
os

el
la

, 
ka

rk
ad

e)
 o

ri
gi

n
at

es
 fr

om
 In

di
a,

 a
n

d 
n

ow
 is

 c
om

m
on

 in
 m

an
y 

tr
op

ic
al

 c
ou

n
tr

ie
s.

 T
h

e 
fi r

st
 t

w
o 

sp
ec

ie
s 

h
av

e 
bo

ta
n

ic
al

ly
 

re
la

te
d 

on
es

 w
it

h
 s

ig
n

ifi 
ca

n
t 

n
at

u
ra

l 
re

so
u

rc
es

 i
n

 U
kr

ai
n

e 
(T

hy
m

us
 s

er
py

llu
m

, 
O

ri
ga

nu
m

 v
ul

ga
re

) 
an

d 
ar

e 
in

cl
u

de
d 

in
 

th
e 

S
PU

. 
O

ri
ga

nu
m

 v
ul

ga
re

 is
 a

ls
o 

gr
ow

n
 f

or
 r

aw
 m

at
er

ia
ls

. 
B

ro
w

n
 

al
ga

e 
(A

sc
op

hy
llu

m
 

no
do

su
m

, 
Fu

cu
s 

ve
si

cu
lo

su
s,

                  
F.

 s
er

ra
tu

s,
 L

am
in

ar
ia

 ja
po

ni
ca

, L
. s

ac
ch

ar
in

a)
 a

re
 c

om
m

on
 

in
 t

h
e 

n
or

th
er

n
 s

ea
s 

of
 t

h
e 

A
tl

an
ti

c 
an

d 
Pa

ci
fi c

 O
ce

an
s.

Th
e 

S
PU

 
al

so
 

pr
es

en
ts

 
a 

n
u

m
be

r 
of

 
sp

ec
ie

s 
of

 
th

e 
C

ra
ta

eg
us

 g
en

er
a,

 w
h

ic
h

 d
o 

n
ot

 g
ro

w
 n

at
u

ra
lly

 i
n

 U
kr

ai
n

e 
(C

ra
ta

eg
us

 a
za

ro
lu

s,
 C

. n
ig

ra
, C

. k
or

ol
ko

w
ii,

 C
. c

hl
or

oc
ar

pa
, 

C
.d

ah
ur

ic
a,

 C
. 

al
em

an
ni

en
si

s,
 C

. 
or

ie
nt

ob
al

tic
a 

et
c)

, 
th

ou
gh

 
th

ey
 m

ay
 b

e 
in

tr
od

u
ce

d 
or

 c
u

lt
iv

at
ed

 a
s 

or
n

am
en

ta
l p

la
n

ts
. 

It
 a

ls
o 

co
n

ta
in

s 
m

on
og

ra
ph

s 
on

 t
h

re
e 

sp
ec

ie
s,

 l
is

te
d 

in
 t

h
e 

R
ed

 D
at

a 
B

oo
k 

of
 U

kr
ai

n
e 

(G
ly

cy
rr

hi
za

 g
la

br
a,

 G
en

tia
na

 lu
te

a 
an

d 
A

tr
op

a 
be

lla
do

nn
a)

. T
h

ey
 n

at
u

ra
lly

 g
ro

w
 in

 U
kr

ai
n

e,
 b

u
t 

it
 i

s 
fo

rb
id

de
n

 t
o 

co
lle

ct
 t

h
em

, 
so

 t
h

ei
r 

ra
w

 m
at

er
ia

ls
 a

re
 

m
ai

n
ly

 im
po

rt
ed

 (T
ab

le
 1

2)
 o

r 
gr

ow
n

 in
 s

pe
ci

al
iz

ed
 fa

rm
s.

CH
AP

TE
R 

6

IN
TE

RN
AT

IO
N

AL
 

PO
LI

CY
 

AN
D 

RE
GU

LA
TI

O
N

S 
TH

E 
  

US
E 

O
F 

TH
E 

M
ED

IC
IN

AL
 P

LA
N

T 
RE

SO
UR

CE
S

In
te

rn
at

io
n

al
 c

oo
pe

ra
ti

on
 i

n
 t

h
e 

ar
ea

 o
f 

en
vi

ro
n

m
en

ta
l 

pr
ot

ec
ti

on
 i

s 
ca

rr
ie

d 
ou

t 
on

 a
 g

lo
ba

l 
(w

or
ld

w
id

e)
, 

re
gi

on
al

 
(e

.g
., 

E
u

ro
pe

an
, 

Pa
n

 A
m

er
ic

an
, 

Pa
ci
fi c

 e
tc

) 
an

d 
n

at
io

n
al

 
(s

ta
te

) l
ev

el
s.

Th
e 

co
n

te
n

t 
of

 
in

te
rn

at
io

n
al

 
ac

ti
vi

ti
es

 
in

 
th

e 
ar

ea
 

of
 

co
n

se
rv

at
io

n
 

an
d 

su
st

ai
n

ab
le

 
u

se
 

of
 

re
so

u
rc

es
 

of
 
fl o

ra
, 

in
cl

u
di

n
g 

re
so

u
rc

es
 o

f 
m

ed
ic

in
al

 p
la

n
ts

, 
is

 b
ei

n
g 

de
ve

lo
pe

d 
in

 t
h

e 
fo

llo
w

in
g 

di
re

ct
io

n
s:

– 
in

te
rn

at
io

n
al

 p
ro

te
ct

io
n
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 t
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 o
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at
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l D
iv

er
si

ty
 (1

99
2)

.

In
te

rn
at

io
n

al
 

co
op

er
at

io
n

 
in

 
th

e 
fi e

ld
 

of
 

in
te

rn
at

io
n

al
 

tr
ad

e 
in

 r
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 o
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an
iz

at
io

n
s 

de
ci

de
d 

to
 

es
ta

bl
is

h
 a

n
 i

n
te

rn
at

io
n

al
 n

on
-g

ov
er

n
m

en
ta

l 
or

ga
n

iz
at

io
n

, 
ca

lle
d 

In
te

rn
at

io
n

al
 C

ou
n

ci
l 

fo
r 

M
ed

ic
in

al
 a

n
d 

A
ro

m
at

ic
 

Pl
an

ts
 (

IC
M

A
P)

 i
n

 o
rd

er
 t

o 
pr

om
ot

e 
m

u
tu

al
 u

n
de

rs
ta

n
di

n
g 

an
d 

co
op

er
at

io
n

 
be

tw
ee

n
 

n
at

io
n

al
 

an
d 

in
te

rn
at

io
n

al
 

or
ga

n
iz

at
io

n
s 

in
 t

h
e 
fi e

ld
 o

f 
m

ed
ic

in
al

 a
n

d 
ar

om
at

ic
 p

la
n

ts
 

in
 s

ci
en

ce
, m

ed
ic

in
e 

an
d 

in
du

st
ry

, t
o 

im
pr

ov
e 

th
e 

ex
ch

an
ge

 
of

 i
n

fo
rm

at
io

n
 b

et
w

ee
n

 t
h

em
. 

Th
e 

co
u

n
ci

l 
co

or
di

n
at

es
 a

n
d 

pr
om

ot
es

 
co

lla
bo

ra
ti

on
 

be
tw

ee
n

 
pa

rt
n

er
s 

by
 

pr
ov

id
in

g 
a 

fo
ru

m
 

fo
r 

m
ob

ili
zi

n
g 

th
e 

id
ea

s,
 

ac
ti

on
s,

 
di

sc
u

ss
io

n
s,

 
de

ve
lo

pm
en

t o
f l

on
g-

te
rm

 c
on

ce
pt

s 
an

d 
m

ea
su

re
s 

in
 th

e 
fi e

ld
 

of
 e

du
ca

ti
on

 a
n

d 
tr

ai
n

in
g 

in
 a

ll 
ar

ea
s 

re
la

te
d 

to
 m

ed
ic

in
al

 
pl

an
ts

.

W
it

h
 t

h
e 

in
cr

ea
si

n
g 

de
m

an
d 

fo
r 

h
er

ba
l 

dr
u

gs
 i

n
 t

h
e 

in
te

rn
at

io
n

al
 m

ar
ke

t 
an

d 
th

e 
th

re
at

 o
f 

de
pl

et
io

n
 o

f 
n

at
u

ra
l 

re
so

u
rc

es
 o

f 
m

ed
ic

in
al

 p
la

n
ts

, 
M

ed
ic

in
al

 P
la

n
t 

S
pe

ci
al

is
t 

G
ro

u
p 

(M
PS

G
) 

of
 t

h
e 

In
te

rn
at

io
n

al
 U

n
io

n
 f

or
 C

on
se

rv
at

io
n

 
of

 N
at

u
re

 (W
or

ld
 C

on
se

rv
at

io
n

 U
n

io
n

) (
IU

C
N

), 
IU

C
N

 C
an

ad
a,

 
th

e 
G

er
m

an
 

Fe
de

ra
l 

A
ge

n
cy

 
fo

r 
N

at
u

re
 

C
on

se
rv

at
io

n
, 

TR
A

FF
IK

 (
th

e 
w

or
ld

 t
ra

de
 m

on
it

or
in

g 
gr

ou
p)

, 
W

W
F 

(W
or

ld
 

W
id

e 
Fu

n
d 

fo
r 

N
at

u
re

 
– 

pr
om

ot
io

n
 

of
 

ed
u

ca
ti

on
 

an
d 
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re
gu

la
ti

on
 o

f p
ro

du
ct

io
n

 a
n

d 
co

n
su

m
pt

io
n

, G
er

m
an

y)
, S

IP
PO

 
(S

w
is

s 
Im

po
rt

 P
ro

m
ot

io
n

 P
ro

gr
am

m
e)

 i
n

 2
00

8 
pr

op
os

ed
 t

o 
fo

u
n

d 
a 

n
on

-g
ov

er
n

m
en

ta
l 

in
te

rn
at

io
n

al
 o

rg
an

iz
at

io
n

 «
Th

e 
In

te
rn

at
io

n
al

 S
ta

n
da

rd
 f

or
 S

u
st

ai
n

ab
le

 W
ild

 C
ol

le
ct

io
n

 o
f 

M
ed

ic
in

al
 a

n
d 

A
ro

m
at

ic
 P

la
n

ts
» 

(IS
S

C
-M

A
P)

.
 Th

e 
ba

si
c 

pr
in

ci
pl

e 
of

 s
u

st
ai

n
ab

le
 u

se
 i

s 
th

at
 b

io
lo

gi
ca

l 
re

so
u

rc
es

 s
h

ou
ld

 b
e 

co
lle

ct
ed

 w
it

h
in

 t
h

e 
ca

pa
bi

lit
ie

s 
of

 s
el

f-
re

n
ew

al
.

Th
e 

m
ai

n
 p

u
rp

os
es

 o
f I

S
S

C
-M

A
P 

ar
e:

• 
to

 s
to

p 
ex

ce
ss

iv
e 

ex
pl

oi
ta

ti
on

;
• 

to
 s

to
p 

th
e 

ill
eg

al
 c

ol
le

ct
io

n
 a

n
d 

ill
eg

al
 t

ra
de

 o
f 

w
ild

 
h

er
bs

;
• 

to
 p

ro
m

ot
e 

a 
n

on
-e

xh
au

st
iv

e 
co

lle
ct

io
n

 o
f r

aw
 m

at
er

ia
ls

 
in

 t
h

e 
w

ild
 d

u
e 

to
 w

or
ki

n
g 

ou
t 

of
 a

n
 e

ffe
ct

iv
e 

sy
st

em
, 

es
pe

ci
al

ly
 in

 d
ev

el
op

in
g 

co
u

n
tr

ie
s.

Fu
n

de
d 

by
 t

h
e 

G
er

m
an

 F
ed

er
al

 M
in

is
tr

y 
fo

r 
E

co
n

om
ic

 
C

oo
pe

ra
ti

on
 a

n
d 

D
ev

el
op

m
en

t,
 t

h
e 

fo
u

n
de

rs
 o

f 
th

e 
fu

n
d 

st
ar

te
d 

th
e 

im
pl

em
en

ta
ti

on
 o

f I
S

S
C

-M
A

P 
pr

oj
ec

ts
 a

ro
u

n
d 

th
e 

w
or

ld
 t

h
ro

u
gh

 jo
in

t 
in

it
ia

ti
ve

s.
 T

h
ey

 a
re

 c
u

rr
en

tl
y 

op
er

at
in

g 
in

 B
ra

zi
l, 

C
am

bo
di

a,
 I

n
di

a,
 L

es
ot

h
o,

 N
ep

al
, 

C
h

in
a,

 B
os

n
ia

 
an

d 
H

er
ze

go
vi

n
a,

 a
s 

w
el

l 
as

 a
lt

er
n

at
iv

e 
fi n

an
ci

n
g 

so
u

rc
e 

in
 

U
kr

ai
n

e.

Th
e 

m
ai

n
 o

bj
ec

ti
ve

s 
of

 t
h

es
e 

pr
oj

ec
ts

 a
re

: d
et

ec
ti

on
 o

f t
h

e 
di

ve
rs

it
y 

of
 u

se
fu

l p
la

n
ts

, e
va

lu
at

io
n

 o
f m

ea
su

re
s 

re
la

ti
n

g 
to

 
th

ei
r 

co
n

se
rv

at
io

n
, 

pr
om

ot
io

n
 o

f 
kn

ow
le

dg
e 

on
 s

u
st

ai
n

ab
le

 
u

se
, t

h
e 

in
vo

lv
em

en
t o

f r
es

ou
rc

e 
u

se
rs

 to
 th

ei
r 

m
an

ag
em

en
t,

 
as

 w
el

l a
s 

ot
h

er
 s

oc
ia

l a
n

d 
ec

on
om

ic
 r

es
ea

rc
h

.

Th
es

e 
in

it
ia

ti
ve

s 
ar

e 
ai

m
ed

 a
t 

co
m

bi
n

in
g 

ra
ti

on
al

 u
se

 
an

d 
co

n
se

rv
at

io
n

 o
f m

ed
ic

in
al

 p
la

n
ts

 (a
n

d 
ot

h
er

 n
on

-t
im

be
r 

pr
od

u
ct

s)
 

w
it

h
 

fu
rt

h
er

 
in

du
st

ri
al

 
ex

pl
oi

ta
ti

on
 

of
 

th
os

e 
re

so
u

rc
es

.

6.
3.

 C
at

eg
or

ie
s 

of
 th

e 
pr

ot
ec

tio
n 

st
at

us
of

 p
la

nt
 a

nd
 fu

ng
i o

rg
an

is
m

s 
(I

UC
N

)

C
at

eg
or

ie
s,

 e
la

bo
ra

te
d 

fo
r 

th
e 

R
ed

 L
is

t o
f t

h
e 

In
te

rn
at

io
n

al
 

U
n

io
n

 fo
r 

C
on

se
rv

at
io

n
 o

f N
at

u
re

 –
 IU

C
N

 [5
2]

, w
h

ic
h

 a
re

 n
ot

 
id

en
ti

ca
l t

o 
th

e 
ca

te
go

ri
es

 o
f t

h
e 

R
ed

 D
at

a 
B

oo
k 

of
 U

kr
ai

n
e,

 
ar

e 
re

ga
rd

ed
 to

 b
e 

ba
si

c 
fo

r 
gr

an
ti

n
g 

th
e 

co
n

se
rv

at
io

n
 s

ta
tu

s 
to

 t
h

e 
sp

ec
ie

s 
[2

0]
.

E
n

tr
y 

to
 t

h
e 

IU
C

N
 R

ed
 L

is
t 

is
 r

ea
liz

ed
 a

cc
or

di
n

g 
to

 t
h

e 
fo

llo
w

in
g 

ca
te

go
ri

es
:

E
xt

in
ct

 (
E

) 
– 

th
er

e 
is

 n
o 

re
as

on
ab

le
 d

ou
bt

 t
h

at
 t

h
e 

la
st

 i
n

di
vi

du
al

 o
f 

a 
ta

xo
n

 h
as

 d
ie

d 
w

it
h

in
 t

h
e 

w
or

ld
. 

In
 

U
kr

ai
n

e,
 s

pe
ci

es
 a

re
 c

on
si

de
re

d 
ex

ti
n

ct
 i

f 
th

er
e 

is
 n

o 
in

fo
rm

at
io

n
 

ab
ou

t 
th

ei
r 

pr
es

en
ce

 
w

it
h

in
 

th
e 

st
at

e 
in

 
n

at
u

re
 o

r 
cu

lt
u

re
.

E
xt

in
ct

 in
 th

e 
W

ild
 (E

W
) –

 w
h

en
 it

 is
 k

n
ow

n
 o

n
ly

 to
 s

u
rv

iv
e 

in
 c

u
lt

iv
at

io
n

, i
n

 c
ap

ti
vi

ty
 o

r 
as

 a
 n

at
u

ra
liz

ed
 p

op
u

la
ti

on
 (o

r 
po

pu
la

ti
on

s)
 w

el
l o

u
ts

id
e 

th
e 

pa
st

 r
an

ge
. T

h
e 

sa
m

e 
ca

te
go

ry
 

is
 a

pp
lie

d 
in

 U
kr

ai
n

e.

S
pe

ci
es

 
u

n
de

r 
th

re
at

 
of

 
ex

ti
n

ct
io

n
 

in
 

U
kr

ai
n

e 
ar

e 
co

n
si

de
re

d 
as

 t
h

e 
ca

te
go

ry
 o

f «
en

da
ng

er
ed

»,
 b

u
t 

in
 t

er
m

s 
of

 
IU

C
N

 t
h

ey
 a

re
 d

iv
id

ed
 in

to
 t

h
e 

fo
llo

w
in

g 
tw

o 
gr

ou
ps

:
C

ri
ti

ca
lly

 e
nd

an
ge

re
d 

(C
R

) –
 a

re
 c

on
si

de
re

d 
ta

xo
n

s 
to

 b
e 

fa
ci

n
g 

an
 e

xt
re

m
el

y 
h

ig
h

 r
is

k 
of

 e
xt

in
ct

io
n

 in
 t

h
e 

w
ild

; i
n

 t
h

e 
n

ea
r 

fu
tu

re
, w

h
ic

h
 is

 d
efi

 n
ed

 b
y 

th
e 

fo
llo

w
in

g 
ch

ar
ac

te
ri

st
ic

s:
 

di
st

ri
bu

ti
on

 o
f 

po
pu

la
ti

on
s 

is
 l

im
it

ed
 t

o 
10

–1
00

 k
m

2  
an

d 
ob

se
rv

at
io

n
 f

or
 1

0 
ye

ar
s 

or
 t

h
e 

lif
et

im
e 

of
 t

h
re

e 
ge

n
er

at
io

n
s 

of
 

in
di

vi
du

al
s 

su
gg

es
ts

 
th

at
 

th
e 

in
te

n
si

ty
 

of
 

re
du

ct
io

n
 

co
m

pr
is

es
 8

0 
%

 o
f 

po
pu

la
ti

on
s.

 I
n

 U
kr

ai
n

e,
 a

t 
pr

es
en

t,
 t

h
is

 
ca

te
go

ry
 i

s 
co

m
bi

n
ed

 w
it

h
 t

h
e 

n
ex

t 
on

e 
as

 «
en

da
ng

er
ed

» 
sp

ec
ie

s.
 C

u
rr

en
tl

y,
 t

h
e 

sp
ec

ie
s 

of
 v

as
cu

la
r 

h
er

bs
 a

re
 a

bs
en

t 
w

it
h

in
 s

u
ch

 c
at

eg
or

y 
in

 U
kr

ai
n

e.
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E
nd

an
ge

re
d 

(E
N

) 
– 

fo
r 

th
es

e 
ta

xo
n

s 
ex

is
ts

 a
 h

ig
h

 r
is

k 
of

 e
xt

in
ct

io
n

 i
n

 n
at

u
re

 i
n

 t
h

e 
n

ea
r 

fu
tu

re
, 

an
d 

ex
te

n
t 

of
 

oc
cu

rr
en

ce
 

es
ti

m
at

ed
 

to
 

be
 

w
it

h
in

 
50

0–
50

00
 

km
2  

an
d 

ob
se

rv
at

io
n

s,
 s

h
ow

in
g 

th
at

 d
u

ri
n

g 
10

 y
ea

rs
 o

r 
th

e 
lif

et
im

e 
of

 
th

re
e 

ge
n

er
at

io
n

s,
 t

h
e 

po
pu

la
ti

on
 s

iz
e 

re
du

ct
io

n
 r

ea
ch

es
 u

p 
to

 5
0 

%
. 

In
 t

h
e 

U
kr

ai
n

ia
n

 v
er

si
on

 o
f 

th
e 

lis
t 

it
 w

as
 r

ev
ea

le
d 

th
at

 th
ei

r a
re

a 
of

 in
h

ab
it

an
cy

 h
as

 d
ec

re
as

ed
 a

n
d 

co
n

se
rv

at
io

n
 

is
 u

n
lik

el
y 

w
it

h
ou

t 
el

im
in

at
in

g 
n

eg
at

iv
e 

fa
ct

or
s.

V
ul

ne
ra

bl
e 

(V
U

) 
– 

 a
re

 d
efi

 n
ed

 a
s 

ta
xo

n
s 

w
it

h
 h

ig
h

 r
is

k 
of

 e
xt

in
ct

io
n

 i
n

 n
at

u
re

 i
n

 t
h

e 
fu

tu
re

, 
si

n
ce

 t
h

e 
to

ta
l 

ex
te

n
t 

of
 o

cc
u

rr
en

ce
 e

st
im

at
ed

 t
o 

be
 w

it
h

in
 2

00
0–

20
00

0 
km

2  
an

d 
ob

se
rv

at
io

n
s 

sh
ow

 a
 d

ec
re

as
e 

du
ri

n
g 

10
 y

ea
rs

 o
r 

th
e 

lif
et

im
e 

of
 t

h
re

e 
ge

n
er

at
io

n
s 

of
 i

n
di

vi
du

al
s 

u
p 

to
 2

0 
%

 f
ro

m
 t

h
e 

n
u

m
be

r 
of

 p
op

u
la

ti
on

s.
 A

cc
or

di
n

g 
to

 U
kr

ai
n

ia
n

 l
eg

is
la

ti
on

, 
th

e 
ca

te
go

ry
 o

f 
«v

u
ln

er
ab

le
» 

co
n

ta
in

s 
sp

ec
ie

s 
th

at
 i

n
 t

h
e 

n
ea

r 
fu

tu
re

 c
an

 b
e 

ca
te

go
ri

ze
d 

as
 e

n
da

n
ge

re
d 

if 
th

e 
n

eg
at

iv
e 

fa
ct

or
s 

w
ill

 h
av

e 
an

 i
m

pa
ct

 o
n

 t
h

ei
r 

po
pu

la
ti

on
s.

 I
n

 m
os

t 
ca

se
s,

 t
h

e 
re

as
on

 f
or

 b
ec

om
in

g 
a 

«v
u

ln
er

ab
le

» 
sp

ec
ie

s 
of

 
pl

an
ts

 is
 c

ri
ti

ca
l v

io
la

ti
on

s 
or

 lo
ss

 o
f t

h
ei

r 
h

ab
it

at
 a

n
d 

w
ea

k 
st

re
ss

-a
da

pt
iv

e 
ch

ar
ac

te
ri

st
ic

s 
of

 p
op

u
la

ti
on

s.

A
m

on
g 

th
e 

h
er

bs
 

of
 

U
kr

ai
n

e 
th

e 
gr

ou
p 

in
cl

u
de

: 
Ly

co
po

di
um

 a
nn

ot
in

um
, 

Ju
ni

pe
ru

s 
ex

ce
ls

a,
 P

in
us

 c
em

br
a,

 
Ta

xu
s 

ba
cc

at
a,

 L
eu

co
ju

m
 a

es
tiv

um
, N

ar
ci

ss
us

 a
ng

us
tif

ol
iu

s,
 

G
la

di
ol

us
 im

br
ic

at
us

, R
ho

di
ol

a 
ro

se
a,

 O
xy

co
cc

us
 m

ic
ro

ca
rp

us
, 

A
st

ra
ga

lu
s 

da
sy

an
th

us
, 

G
en

tia
na

 l
ut

ea
, 

Pa
eo

ni
a 

da
ur

ic
a,

   
Pa

eo
ni

a 
te

nu
ifo

lia
, 

G
la

uc
iu

m
 
fl a

vu
m

, 
Pu

ls
at

ill
a 

pa
te

ns
, 

A
tr

op
a 

be
lla

do
nn

a 
an

d 
a 

n
u

m
be

r 
of

 l
es

s-
kn

ow
n

 s
pe

ci
es

 o
f 

m
ed

ic
in

al
 p

la
n

ts
.

Th
e 

fo
llo

w
in

g 
fo

u
r 

ca
te

go
ri

es
 o

f I
U

C
N

 a
re

 r
ar

e 
in

 U
kr

ai
n

e,
 

th
er

ef
or

e 
th

ey
 w

er
e 

co
m

bi
n

ed
 i

n
to

 t
h

e 
ca

te
go

ry
 o

f 
«r

ar
e»

 
as

 s
pe

ci
es

, 
kn

ow
n

 f
ro

m
 a

 f
ew

 l
oc

at
io

n
s;

 t
h

ei
r 

po
pu

la
ti

on
s 

ar
e 

ch
ar

ac
te

ri
ze

d 
by

 r
el

at
iv

e 
st

ab
ili

ty
, 

in
 s

pi
te

 o
f 

th
e 

lo
w

 
or

 «
no

t 
ev

al
ua

te
d»

 t
h

e 
to

ta
l 

n
u

m
be

r 
of

 i
n

di
vi

du
al

s 
of

 t
h

e 

ta
xo

n
, 

w
h

ic
h

 m
ay

 b
el

on
g 

to
 t

h
e 

ca
te

go
ry

 o
f 

en
da

n
ge

re
d,

 
vu

ln
er

ab
le

 o
r 

ra
re

, 
bu

t 
h

av
e 

n
ot

 b
ee

n
 d

es
ig

n
at

ed
 a

s 
 a

n
y 

of
 

th
es

e 
ca

te
go

ri
es

; 
in

cl
u

di
n

g 
m

or
e 

or
 l

es
s 

w
id

el
y 

di
st

ri
bu

te
d 

in
 v

ar
io

u
s 

re
gi

on
s 

of
 U

kr
ai

n
e.

 T
h

es
e 

sp
ec

ie
s 

ar
e 

lis
te

d 
in

 t
h

e 
R

ed
 D

at
a 

B
oo

k 
of

 U
kr

ai
n

e 
(2

00
9)

 a
n

d 
th

e 
u

se
 o

f 
th

ei
r 

ra
w

 
m

at
er

ia
ls

 fr
om

 n
at

u
ra

l h
ab

it
at

 is
 p

ro
h

ib
it

ed
.

Th
e 

ca
te

go
ry

 o
f r

ar
e 

ta
xo

n
s 

«n
ot

 e
va

lu
at

ed
» c

om
pr

is
es

 t
h

e 
fo

llo
w

in
g 

m
ed

ic
in

al
 p

la
n

ts
: A

lli
um

 u
rs

in
um

, H
up

er
zi

a 
se

la
go

, 
Sa

lv
in

ia
 

na
ta

ns
, 

G
al

an
th

us
 

ni
va

lis
, 

Le
uc

oj
um

 
ve

rn
um

, 
C

ol
ch

ic
um

 a
ut

um
na

le
, 

Li
liu

m
 m

ar
ta

go
n,

 G
ly

cy
rr

hi
za

 g
la

br
a,

 
A

do
ni

s 
ve

rn
al

is
, 

A
do

ni
s 

w
ol

ge
ns

is
, 

Pu
ls

at
ill

a 
pr

at
en

si
s,

 
Sc

op
ol

ia
 c

ar
ni

ol
ic

a,
 T

ra
pa

 n
at

an
s.

Sp
ec

ie
s 

w
it

h 
lo

w
er

 r
is

k 
of

 e
xt

in
ct

io
n 

do
 n

ot
 b

el
on

g 
to

 
th

e 
fi r

st
 t

h
re

e 
ca

te
go

ri
es

, b
u

t 
in

cl
u

de
 t

h
re

e 
su

bc
at

eg
or

ie
s:

– 
C

on
se

rv
at

io
n 

D
ep

en
de

nt
 (C

D
) –

 p
ro

te
ct

io
n

 o
f h

ab
it

at
s 

an
d 

lo
ca

lit
ie

s,
 w

h
er

e 
th

e 
sp

ec
ie

s 
ex

is
t,

 o
r 

it
 i

s 
pr

ot
ec

te
d 

in
 o

rd
er

 t
o 

de
te

rm
in

e 
th

e 
de

gr
ee

 o
f 

ex
ti

n
ct

io
n

 t
h

re
at

 a
n

d 
en

ro
llm

en
t 

in
 t

h
e 

af
or

em
en

ti
on

ed
 c

at
eg

or
ie

s;
– 

N
ea

r 
Th

re
at

en
ed

 (N
T)

 –
 e

n
da

n
ge

re
d 

w
it

h
 a

 d
ec

re
as

e 
of

 
th

e 
to

ta
l 

n
u

m
be

r 
of

 i
n

di
vi

du
al

s 
an

d 
fu

rt
h

er
 d

is
ap

pe
ar

an
ce

; 
th

e 
ta

xo
n

 d
oe

s 
n

ot
 b

el
on

g 
to

 t
h

e 
ca

te
go

ry
 «

C
on

se
rv

at
io

n
 

D
ep

en
de

n
t«

, b
u

t 
is

 c
lo

se
 t

o 
«v

u
ln

er
ab

le
»;

– 
Le

as
t 

C
on

ce
rn

 (
LC

) 
– 

ta
xo

n
 w

h
ic

h
 r

eq
u

ir
es

 m
in

im
u

m
 

co
n

se
rv

at
io

n
 a

n
d 

do
es

 n
ot

 b
el

on
g 

to
 p

re
vi

ou
s 

su
bc

at
eg

or
ie

s,
 

bu
t 

th
er

e 
h

as
 b

ee
n

 a
 d

et
ec

te
d 

te
n

de
n

cy
 o

f 
re

du
ci

n
g 

it
s 

po
pu

la
ti

on
 i

n
 m

an
y 

st
at

es
. 

Th
is

 s
pe

ci
fi c

 c
at

eg
or

y 
in

cl
u

de
s 

m
an

y 
sp

ec
ie

s 
of

 m
ed

ic
in

al
 p

la
n

ts
 t

h
re

at
en

ed
 w

it
h

 d
ep

le
ti

on
. 

Th
e 

ca
te

go
ry

 i
s 

gi
ve

n
 t

o 
sp

ec
ie

s 
th

at
 h

av
e 

go
n

e 
th

ro
u

gh
 a

n
 

as
se

ss
m

en
t 

of
 t

h
ei

r 
po

pu
la

ti
on

, 
ac

co
rd

in
g 

to
 w

h
ic

h
 i

n
 t

h
e 

co
n

di
ti

on
s 

of
 t

h
e 

tr
an

sf
or

m
ed

 e
n

vi
ro

n
m

en
t 

th
er

e 
is

 a
 r

ea
l 

th
re

at
 t

o 
th

e 
n

u
m

be
r 

an
d 

ar
ea

 o
f 

th
ei

r 
po

pu
la

ti
on

s,
 b

u
t 

th
ey

 w
er

e 
n

ot
 e

n
ro

lle
d 

in
 a

n
y 

ot
h

er
 c

at
eg

or
y.

 A
cc

or
di

n
g 

to
 

th
e 

ca
te

go
ri

za
ti

on
 o

f 
th

e 
R

ed
 D

at
a 

B
oo

k 
of

 U
kr

ai
n

e,
 t

h
ey

 
co

n
st

it
u

te
 s

pe
ci

es
 o

f 
th

e 
ca

te
go

ry
 «

no
t 

ev
al

ua
te

d»
, 

w
h

os
e 



13
6

13
7

po
pu

la
ti

on
s 

ar
e 

in
h

er
en

t t
o 

th
e 

re
du

ct
io

n
 in

 th
e 

n
u

m
be

r 
an

d 
ar

ea
 o

f d
is

tr
ib

u
ti

on
 a

s 
a 

re
su

lt
 o

f a
n

th
ro

po
lo

gi
ca

lly
 in

du
ce

d 
tr

an
sf

or
m

at
io

n
 o

f t
h

e 
en

vi
ro

n
m

en
t.

N
ot

e 
th

at
 A

rn
ic

a 
m

on
ta

n
a 

is
 l

is
te

d 
in

 t
h

e 
IU

C
N

 R
ed

 L
is

t 
as

 a
 p

la
n

t 
sp

ec
ie

s 
w

it
h

 m
in

im
al

 r
is

k,
 b

u
t 

it
 w

as
 w

it
h

dr
aw

n
 

fr
om

 t
h

e 
la

st
 e

di
ti

on
 o

f t
h

e 
R

ed
 D

at
a 

B
oo

k 
of

 U
kr

ai
n

e 
an

d 
is

 
cu

rr
en

tl
y 

n
ot

 u
n

de
r 

st
at

e 
pr

ot
ec

ti
on

.

Th
er

e 
ar

e 
tw

o 
m

or
e 

ca
te

go
ri

es
 o

f r
ar

e 
sp

ec
ie

s 
of

 IU
C

N
, f

or
 

w
h

ic
h

 t
h

er
e 

is
 v

er
y 

lit
tl

e 
in

fo
rm

at
io

n
 (D

at
a 

D
efi

 c
ie

n
t)

 o
r 

n
ot

 
ev

al
u

at
ed

 (N
ot

 E
va

lu
at

ed
). 

In
 U

kr
ai

n
ia

n
 in

te
rp

re
ta

ti
on

 t
h

er
e 

is
 a

 c
at

eg
or

y 
«i

n
su

ffi 
ci

en
tl

y 
kn

ow
n

» 
th

at
 c

an
n

ot
 b

e 
as

si
gn

ed
 

to
 a

n
y 

of
 t

h
e 

ab
ov

e 
ca

te
go

ri
es

 b
ec

au
se

 o
f t

h
e 

la
ck

 o
f r

el
ia

bl
e 

in
fo

rm
at

io
n

, 
h

ow
ev

er
 a

 v
io

la
ti

on
 o

f 
bi

ot
yp

es
 c

au
se

s 
th

e 
th

re
at

 o
f t

h
ei

r 
ex

ti
n

ct
io

n
 in

 t
h

e 
fu

tu
re

. T
ax

on
s 

of
 t

h
e 

ab
ov

e-
lis

te
d 

ca
te

go
ri

es
, 

en
ro

lle
d 

in
 t

h
e 

R
ed

 D
at

a 
B

oo
k 

of
 U

kr
ai

n
e,

 
ar

e 
pr

ot
ec

te
d 

at
 t

h
e 

st
at

e 
le

ve
l 

an
d 

co
lle

ct
io

n
 o

f 
th

em
 f

ro
m

 
th

ei
r 

n
at

u
ra

l h
ab

it
at

 is
 p

ro
h

ib
it

ed
.

6.
4.

 P
ro

te
ct

io
n 

of
 m

ed
ic

in
al

 p
la

nt
 s

pe
ci

es
of

 in
 v

ar
io

us
 E

ur
op

ea
n 

co
un

tr
ie

s

A
cc

or
di

n
g 

to
 t

h
e 

In
te

rn
at

io
n

al
 U

n
io

n
 f

or
 C

on
se

rv
at

io
n

 
of

 N
at

u
re

 a
n

d 
th

e 
W

or
ld

 W
ild

lif
e 

Fu
n

d,
 t

h
er

e 
ar

e 
be

tw
ee

n
 

50
,0

00
 a

n
d 

80
,0

00
 fl 

ow
er

in
g 

pl
an

t s
pe

ci
es

 u
se

d 
fo

r m
ed

ic
in

al
 

pu
rp

os
es

 w
or

ld
w

id
e.

 A
m

on
g 

th
es

e,
 a

bo
u

t 
15

,0
00

 s
pe

ci
es

 
ar

e 
th

re
at

en
ed

 
w

it
h

 
ex

ti
n

ct
io

n
 

fr
om

 
ov

er
h

ar
ve

st
in

g 
an

d 
h

ab
it

at
 d

es
tr

u
ct

io
n

 a
n

d 
20

 %
 o

f 
th

ei
r 

w
ild

 r
es

ou
rc

es
 h

av
e 

al
re

ad
y 

be
en

 n
ea

rl
y 

ex
h

au
st

ed
 w

it
h

 t
h

e 
in

cr
ea

si
n

g 
h

u
m

an
 

po
pu

la
ti

on
 a

n
d 

pl
an

t 
co

n
su

m
pt

io
n

. 
A

lt
h

ou
gh

 t
h

is
 t

h
re

at
 

h
as

 b
ee

n
 k

n
ow

n
 fo

r 
de

ca
de

s,
 t

h
e 

ac
ce

le
ra

te
d 

lo
ss

 o
f s

pe
ci

es
 

an
d 

h
ab

it
at

 d
es

tr
u

ct
io

n
 w

or
ld

w
id

e 
h

as
 in

cr
ea

se
d 

th
e 

ri
sk

 o
f 

ex
ti

n
ct

io
n

 o
f m

ed
ic

in
al

 p
la

n
ts

 [2
2,

 2
4 

].

Li
st

 o
f 

th
e 

ta
xo

n
s 

an
d 

th
e 

de
gr

ee
 o

f 
ra

ri
ty

 o
f 

m
ed

ic
in

al
 

pl
an

t 
sp

ec
ie

s 
va

ri
es

 d
ep

en
di

n
g 

on
 t

h
e 

co
u

n
tr

y.
 1

50
 s

pe
ci

es
 

of
 m

ed
ic

in
al

 p
la

n
ts

 in
 E

u
ro

pe
 a

re
 th

re
at

en
ed

 w
it

h
 e

xt
in

ct
io

n
 

du
e 

to
 t

h
ei

r 
ov

er
-u

se
. 

In
 m

os
t 

E
U

 c
ou

n
tr

ie
s 

th
e 

fo
llo

w
in

g 
pl

an
t 

sp
ec

ie
s 

ar
e 

u
n

de
r 

th
re

at
 

of
 

de
pl

et
io

n
 

of
 

n
at

u
ra

l 
re

so
u

rc
es

: 
A

do
ni

s 
ve

rn
al

is
, 

A
rc

to
st

ap
hy

lo
s 

uv
a-

ur
si

, 
A

rn
ic

a 
m

on
ta

na
, 

C
et

ra
ri

a 
is

la
nd

ic
a,

 D
ro

se
ra

 r
ot

un
di

fo
lia

, 
G

en
tia

na
 

lu
te

a,
 G

ly
cy

rr
hi

za
 g

la
br

a,
 M

en
ya

nt
he

s 
tr

ifo
lia

ta
, G

yp
so

ph
ila

 
sp

p.
, P

ae
on

ia
 s

pp
., 

Pr
im

ul
a 

sp
p.

, S
id

er
iti

s 
sp

p.
, T

hy
m

us
 s

pp
., 

O
ri

ga
nu

m
 s

pp
., 

sp
ec

ie
s 

of
 t

h
e 

fa
m

ily
 O

rc
h

id
ac

ea
e.

 M
an

y 
of

 
th

es
e 

sp
ec

ie
s 

ar
e 

ra
re

 a
n

d 
th

ey
 a

re
 p

ro
te

ct
ed

 i
n

 U
kr

ai
n

e.
 

H
er

e 
ar

e 
a 

fe
w

 e
xa

m
pl

es
:

A
do

ni
s 

ve
rn

al
is

 is
 n

ow
 e

xt
in

ct
 in

 It
al

y 
an

d 
th

e 
N

et
h

er
la

n
ds

, 
it

 i
s 

an
 e

n
da

n
ge

re
d 

sp
ec

ie
s 

in
 G

er
m

an
y,

 S
lo

va
ki

a,
 S

w
ed

en
 

an
d 

S
w

it
ze

rl
an

d.
 T

h
e 

u
se

 o
f 

th
e 

n
at

u
ra

l 
re

so
u

rc
es

 o
f 

th
is

 
h

er
b 

is
 li

m
it

ed
 o

r 
n

ot
 a

llo
w

ed
 in

 t
h

e 
E

U
, s

in
ce

 it
 is

 in
cl

u
de

d 
in

 t
h

e 
lis

t 
of

 p
la

n
ts

, 
th

e 
u

se
 o

f 
w

h
ic

h
 i

s 
re

gu
la

te
d 

by
 t

h
e 

C
on

ve
n

ti
on

 o
n

 I
n

te
rn

at
io

n
al

 T
ra

de
 i

n
 E

n
da

n
ge

re
d 

S
pe

ci
es

 
of

 W
ild

 F
au

n
a 

an
d 

Fl
or

a 
(C

IT
E

S
). 

Th
e 

pl
an

t 
is

 l
is

te
d 

in
 t

h
e 

R
ed

 D
at

a 
B

oo
k 

of
 U

kr
ai

n
e 

(2
00

9)
 d

u
e 

to
 t

h
e 

de
ve

lo
pm

en
t 

of
 

a 
te

n
de

n
cy

 o
f t

h
e 

n
at

u
ra

l r
es

ou
rc

es
’ d

ep
le

ti
on

 a
s 

a 
re

su
lt

 o
f 

pl
ou

gh
in

g,
 o

ve
rg

ra
zi

n
g,

 a
ffo

re
st

at
io

n
 a

n
d 

te
rr

ac
in

g 
of

 s
lo

pe
s,

 
op

er
at

in
g 

lo
ad

.

A
rn

ic
a 

m
on

ta
na

 i
s 

in
cl

u
de

d 
in

to
 t

h
e 

IU
C

N
 R

ed
 L

is
t 

of
 

sp
ec

ie
s,

 s
u

bj
ec

te
d 

to
 c

on
se

rv
at

io
n

, 
an

d 
al

so
 i

n
 n

at
io

n
al

 
R

ed
 l

is
ts

, 
al

th
ou

gh
 i

t 
is

 c
om

m
on

 i
n

 a
lm

os
t 

al
l 

E
u

ro
pe

an
 

co
u

n
tr

ie
s,

 f
ro

m
 N

or
w

ay
 t

o 
th

e 
B

al
ka

n
s 

an
d 

fr
om

 S
pa

in
 t

o 
U

kr
ai

n
e.

 T
h

is
 i

s 
an

 e
n

de
m

ic
 s

pe
ci

es
, 

w
h

os
e 

po
pu

la
ti

on
s 

re
ac

t n
eg

at
iv

el
y 

to
 h

u
m

an
 p

re
ss

u
re

. I
n

 G
er

m
an

y,
 L

it
h

u
an

ia
, 

S
lo

ve
n

ia
, 

B
os

n
ia

 
an

d 
H

er
ze

go
vi

n
a 

an
d 

C
ro

at
ia

, 
ar

n
ic

a 
is

 
cl

as
si
fi e

d 
as

 
a 

vu
ln

er
ab

le
 

sp
ec

ie
s 

(a
cc

or
di

n
g 

to
 

th
e 

in
te

rn
at

io
n

al
 c

la
ss

ifi 
ca

ti
on

). 
In

 F
ra

n
ce

 it
 is

 p
ro

te
ct

ed
 s

pe
ci

es
 

in
 s

om
e 

re
gi

on
s 

(A
qu

it
ai

n
e,

 C
en

tr
e,

 B
ou

rg
og

n
e)

 a
n

d 
in

 m
or

e 



13
8

13
9

th
an

 fi
 v

e 
de

pa
rt

m
en

ts
. 

In
 H

u
n

ga
ry

, 
it

 i
s 

cl
as

si
fi e

d 
as

 a
 

sp
ec

ie
s 

ex
ti

n
ct

 in
 t

h
e 

w
ild

.

In
 U

kr
ai

n
e,

 A
rn

ic
a 

m
on

ta
na

 e
n

te
re

d 
th

e 
R

ed
 D

at
a 

B
oo

k 
of

 
U

kr
ai

n
e 

(1
99

6)
, b

u
t 

is
 w

as
 n

ot
 in

cl
u

de
d 

in
 t

h
e 

la
te

st
 e

di
ti

on
 

of
 t

h
is

 b
oo

k 
in

 2
00

9 
du

e 
to

 a
 d

ec
re

as
e 

of
 a

n
th

ro
po

ge
n

ic
 

im
pa

ct
 o

n
 it

s 
h

ab
it

at
 in

 t
h

e 
U

kr
ai

n
ia

n
 C

ar
pa

th
ia

n
s.

Le
du

m
 p

al
us

tr
e 

w
as

 e
nr

ol
le

d 
in

 t
he

 E
ur

op
ea

n 
R

ed
 L

is
t 

as
 a

 s
pe

ci
es
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 p
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 b
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l c
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 d
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 b
an

k 
Po

lis
si

a,
 w

hi
le

 t
he

 u
se

 
of

 it
s 

re
so

ur
ce

s 
is

 s
tr

ic
tly

 c
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, b
u

t 
in

te
n

si
ve

 g
ra

zi
n

g 
lo

ad
 o

n
 m

ea
do

w
 c
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 c
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 c
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at
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h
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ra
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 p

ro
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 c
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 p
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e 

re
ga

rd
ed

 
to

 
be

 
va

lu
ab

le
 

ra
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ra
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 m
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 t
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ra
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h
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h
e 
fi e

ld
 o

f 
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ra
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h
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h
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w
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 o
ra
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at
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 p
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l p
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at
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 o
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 p
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 o
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h
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ra

.

Th
e 

im
pl

em
en

ta
ti

on
 

of
 

th
es

e 
ta

sk
s 

is
 

ca
rr

ie
d 

ou
t 

in
 

ac
co

rd
an

ce
 

w
it

h
 

th
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ro
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h
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 o
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 o
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h
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 p
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 t
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 p
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f p
la

n
ts

 a
re

 h
ig

h
lig

h
te

d 
in

 t
h

e 
Fo

re
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n
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n
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 t
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 p
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 p
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e 
st

at
e 

in
sp

ec
ti

on
:

– 
C

om
pl

ia
n

ce
 w
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 p
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re
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h
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n
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 b
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or

di
n

gl
y 

to
 th

ei
r 

va
lu

e 
an

d 
ot

h
er

 f
ea

tu
re

s 
ar

e 
di

vi
de

d 
in

to
 n

at
u

re
 p

la
nt

 r
es

ou
rc

es
 

of
 n

at
io

na
l 

an
d 

lo
ca

l 
im

po
rt

an
ce

. 
In

 i
ts

 e
n

vi
ro

n
m

en
ta

l, 
ec

on
om

ic
, 

sc
ie

n
ti
fi c

, 
m

ed
ic

in
al

 a
n

d 
re

cr
ea

ti
on

al
 v

al
u

e 
an

d 
ot

h
er

 
ch

ar
ac

te
ri

st
ic

s,
 

pl
an

t 
re

so
u

rc
es

 
ar

e 
di

vi
de

d 
in

to
 

n
at

u
ra

l p
la

n
t 

re
so

u
rc

es
 o

f n
at

io
n

al
 a

n
d 

lo
ca

l i
m

po
rt

an
ce

.
 Th

e 
n

at
u

ra
l p

la
n

t 
re

so
u

rc
es

 o
f n

at
io

na
l i

m
po

rt
an

ce
 a

re
:

a)
 o

bj
ec

ts
 o

f t
h

e 
pl

an
t 

w
or

ld
 w

it
h

in
:

– 
in

te
rn

al
 s

ea
 w

at
er

s 
an

d 
te

rr
it

or
ia

l s
ea

, c
on

ti
n

en
ta

l s
h

el
f 

an
d 

ex
cl

u
si

ve
 (m

ar
it

im
e)

 e
co

n
om

ic
 z

on
e 

of
 U

kr
ai

n
e;

– 
su

rf
ac

e 
w

at
er

 (
la

ke
s,

 r
es

er
vo

ir
s,

 r
iv

er
s,

 c
an

al
s)

 a
n

d 
al

l 
th

ei
r 

tr
ib

u
ta

ri
es

 w
h

ic
h

 a
re

 lo
ca

te
d 

an
d 

u
se

d 
in

 t
h

e 
te

rr
it

or
y 

of
 m

or
e 

th
an

 o
n

e 
ad

m
in

is
tr

at
io

n
 r

eg
io

n
 

– 
n

at
u

ra
l a

n
d 

bi
os

ph
er

e 
re

so
u

rc
es

, n
at

io
n

al
 n

at
u

ra
l p

ar
ks

 
an

d 
re

so
u

rc
es

, 
n

at
u

ra
l 

m
on

u
m

en
ts

, 
bo

ta
n

ic
al

 
ga

rd
en

s,
 

de
n

dr
op

ar
ks

, 
zo

ol
og

ic
al

 p
ar

ks
, 

n
at

u
ra

l 
m

on
u

m
en

ts
 o

f 
pa

rk
 

la
n

ds
ca

pe
 a

rt
 o

f n
at

io
n

al
 im

po
rt

an
ce

;
b)

 F
or

es
t 

re
so

u
rc

es
 o

f n
at

io
n

al
 im

po
rt

an
ce

;
c)

 
R

ar
e 

an
d 

ot
h

er
 

sp
ec

ie
s 

th
at

 
ar

e 
u

n
de

r 
th

re
at

 
of

 
ex

ti
n

ct
io

n
, 

va
sc

u
la

r 
pl

an
ts

, 
m

os
se

s,
 

se
a 

w
ee

ds
, 

lic
h

en
s 

an
d 

fu
n

gi
 s

pe
ci

es
 w

h
ic

h
 a

re
 l

is
te

d 
in

 t
h

e 
R

ed
 D

at
a 

B
oo

k 
of

 
U

kr
ai

n
e;

d)
 R

ar
e 

an
d 

ot
h

er
 s

pe
ci

es
 u

n
de

r 
th

re
at

 o
f 

ex
ti

n
ct

io
n

 a
n

d 
ty

pi
ca

l 
n

at
u

ra
l 

pl
an

t 
co

m
m

u
n

it
ie

s 
lis

te
d 

in
 t

h
e 

G
re

en
 D

at
a 

B
oo

k 
of

 U
kr

ai
n

e.

Th
e 

na
tu

ra
l p

la
nt

 re
so

ur
ce

s 
of

 lo
ca

l i
m

po
rt

an
ce

 in
cl

u
de

 
w

ild
 a

n
d 

ot
h

er
 n

on
-a

gr
ic

u
lt

u
ra

l 
va

sc
u

la
r 

pl
an

t,
 m

os
s,

 s
ea

 
w

ee
d,

 li
ch

en
 a

n
d 

fu
n

gi
 s

pe
ci

es
, n

ot
 a

ss
ig

n
ed

 to
 n

at
u

ra
l p

la
n

t 
re

so
u

rc
es

 o
f 

n
at

io
n

al
 i

m
po

rt
an

ce
. 

Th
er

ef
or

e,
 m

os
t 

sp
ec

ie
s 

of
 m

ed
ic

in
al

 p
la

n
ts

, 
ra

w
 m

at
er

ia
ls

 o
f 

w
h

ic
h

 a
re

 h
ar

ve
st

ed
, 

be
lo

n
g 

to
 r

es
ou

rc
es

 o
f 

lo
ca

l 
si

gn
ifi 

ca
n

ce
 a

n
d 

re
gu

la
ti

on
 o

f 
th

ei
r 

u
se

 is
 c

ar
ri

ed
 o

u
t 

by
 lo

ca
l e

xe
cu

ti
ve

 a
u

th
or

it
ie

s.
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A
cc

or
di

n
g 

to
 

th
e 

La
w

 
of

 
U

kr
ai

n
e 

«O
n

 
Pl

an
t 

W
or

ld
»,

 
ha

rv
es

ti
ng

 (c
ol

le
ct

io
n)

 o
f 

m
at

er
ia

ls
 f

ro
m

 w
ild

 m
ed

ic
in

al
 

pl
an

ts
 is

 c
ar

ri
ed

 o
u

t 
in

 t
h

e 
or

de
r 

of
 g

en
er

al
 o

r 
sp

ec
ia

l 
us

e 
of

 n
at

u
ra

l p
la

n
t 

re
so

u
rc

es
, 

i.e
. 

ge
n

er
al

 a
n

d 
sp

ec
ia

l u
se

s 
ar

e 
th

e 
fo

rm
s 

fo
r 

ap
pl

ic
at

io
n

 o
f n

at
u

ra
l p

la
n

t 
re

so
u

rc
es

.

Th
e 

co
lle

ct
io

n
 o

f 
pl

an
t 

m
at

er
ia

l 
of

 w
ild

 p
la

n
t 

sp
ec

ie
s 

fo
r 

pe
rs

on
al

 u
se

 w
it

h
ou

t 
pr

ofi
 t

 b
el

on
gs

 t
o 

th
e 

ge
n

er
al

 u
se

 o
f 

pl
an

t 
re

so
u

rc
es

. 
It

 i
s 

ca
rr

ie
d 

ou
t 

in
 c

om
pl

ia
n

ce
 w

it
h

 t
h

e 
re

le
va

n
t 

ru
le

s,
 w

it
h

ou
t 

pr
ov

id
in

g 
ci

ti
ze

n
s 

w
it

h
 p

er
m

is
si

on
s.

Le
gi

sl
at

io
n

 o
f 

U
kr

ai
n

e 
gu

ar
an

te
es

 t
h

e 
ci

ti
ze

n
s 

a 
ri

gh
t 

fo
r 

ge
n

er
al

 u
se

 o
f 

n
at

u
ra

l 
pl

an
t 

re
so

u
rc

es
 t

o 
m

ee
t 

th
ei

r 
vi

ta
l 

n
ee

ds
 w

it
h

ou
t 

ga
in

in
g 

pr
ofi

 t
. 

In
 t

h
e 

co
u

rs
e 

of
 g

en
er

al
 u

se
 

of
 n

at
u

ra
l p

la
n

t 
re

so
u

rc
es

, p
eo

pl
e 

ca
n

 g
at

h
er

 m
ed

ic
in

al
 r

aw
 

m
at

er
ia

ls
 (
fl o

w
er

s,
 b

er
ri

es
, 

fr
u

it
s,

 v
eg

et
ab

le
s 

an
d 

ot
h

er
s)

 t
o 

m
ee

t 
th

ei
r 

ow
n

 n
ee

ds
.

Th
e 

ge
n

er
al

 u
se

 o
f 

n
at

u
ra

l 
pl

an
t 

re
so

u
rc

es
 i

s 
co

n
du

ct
ed

 
by

 c
it

iz
en

s 
in

 c
om

pl
ia

n
ce

 w
it

h
 t

h
e 

ru
le

s 
of

 g
at

h
er

in
g 

th
e 

ra
w

 m
at

er
ia

ls
 f

ro
m

 w
ild

 p
la

n
ts

, 
th

at
 a

re
 a

pp
ro

ve
d 

by
 t

h
e 

ce
n

tr
al

 g
ov

er
n

m
en

ta
l a

u
th

or
it

y 
in

 t
h

e 
ar

ea
 o

f e
n

vi
ro

n
m

en
ta

l 
pr

ot
ec

ti
on

 (
M

in
is

tr
y 

of
 E

co
lo

gy
 a

n
d 

N
at

u
ra

l 
R

es
ou

rc
es

 o
f 

U
kr

ai
n

e)
, 

w
it

h
ou

t 
ap

pr
op

ri
at

e 
pe

rm
it

s 
fo

r 
th

e 
co

lle
ct

io
n

 o
f 

ra
w

 m
at

er
ia

ls
.

C
it

iz
en

s 
ar

e 
n

ot
 a

llo
w

ed
 t

o 
co

lle
ct

 r
aw

 m
at

er
ia

ls
 o

f p
la

n
ts

 
an

d 
fu

n
gi

 l
is

te
d 

in
 t

h
e 

R
ed

 B
oo

k 
of

 U
kr

ai
n

e 
an

d 
sp

ec
ie

s 
u

n
de

r 
re

gi
on

al
 p

ro
te

ct
io

n
. T

h
e 

w
el

l-
kn

ow
n

 m
ed

ic
in

al
 p

la
n

ts
 

of
 t

h
e 

R
ed

 D
at

a 
B

oo
k 

of
 U

kr
ai

n
e 

[2
0]

 i
n

cl
u

de
: 

A
st

ra
ga

lu
s 

da
sy

an
th

us
, H

up
er

zi
a 

se
la

go
, R

ho
di

ol
a 

ro
se

a,
 a

ll 
sp

ec
ie

s 
of

 
th

e 
fa

m
ily

 O
rc

hi
da

ce
ae

, A
tr

op
a 

be
lla

do
nn

a,
 V

al
er

ia
na

 d
io

ic
a,

 
A

do
ni

s 
ve

rn
al

is
, 

V
ac

ci
ni

um
 m

ic
ro

ca
rp

um
, 

G
la

uc
iu

m
 fl

 a
vu

m
, 

Pa
eo

ni
a 

te
nu

ifo
lia

, L
yc

op
od

iu
m

 a
nn

ot
in

um
, D

ro
se

ra
 a

ng
lic

a,
 

D
. 

in
te

rm
ed

ia
, 

Sc
op

ol
ia

 c
ar

ni
ol

ic
a,

 G
ly

cy
rr

hi
za

 g
la

br
a,

 R
os

a 
do

ne
tz

ic
a,

 J
un

ip
er

us
 e

xc
el

sa
. 

Th
e 

R
ed

 D
at

a 
B

oo
k 

of
 U

kr
ai

ne
 (

20
09

), 
in

 a
dd

iti
on

 t
o 

th
e 

af
or

em
en

tio
ne

d 
sp

ec
ie

s,
 

lis
ts

 
a 

nu
m

be
r 

of
 

cl
os

el
y 

re
la

te
d 

m
ed

ic
in

al
 p

la
nt

s 
su

ch
 a

s 
bi

rc
h 

(B
et

ul
a 

bo
ry

st
he

ni
ca

, B
. h

um
ili

s,
 

B
. 

kl
ok

ov
ii,

 B
. 

ob
sc

ur
a)

; 
pi

ne
 (

Pi
nu

s 
ce

m
br

a,
 P

. 
st

an
ke

w
ic

zi
i, 

P.
 

cr
et

ac
ea

); 
sp

ha
gn

um
 

(S
ph

ag
nu

m
 

ba
lti

cu
m

, 
S.

 
su

bn
ite

ns
,                                                       

S.
 w

ul
fi a

nu
m

, 
S.

 m
ol

le
, 

S.
 t

en
el

lu
m

); 
ge

nt
ia

n 
(G

en
tia

na
 a

ca
ul

is
,                

G
. l

ac
in

ia
ta

, G
. n

iv
al

is
, G

. p
un

ct
at

a,
 G

. u
tri

cu
lo

sa
, G

. v
er

na
); 

th
ym

e 
(T

h.
 k

al
jm

iju
ss

ic
us

, T
h.

 li
tto

ra
lis

). 
C

ol
le

ct
or

s 
sh

ou
ld

 b
e 

aw
ar

e 
of

 
th

es
e 

pl
an

t s
pe

ci
es

 to
 p

re
ve

nt
 th

ei
r 

de
st

ru
ct

io
n.

It
 is

 p
ro

h
ib

it
ed

 to
 c

ol
le

ct
 w

ild
 p

la
n

ts
 c

la
ss

ifi 
ed

 a
s 

n
ar

to
ti

c-
co

n
ta

in
in

g 
pl

an
ts

 a
n

d 
th

ei
r 

fr
u

it
s,

 s
ee

ds
, 

st
u

bb
le

 r
es

id
u

es
, 

w
as

te
 m

at
er

ia
ls

, 
an

d 
al

so
 t

o 
se

ll 
m

ed
ic

in
al

 a
n

d 
or

n
am

en
ta

l 
pl

an
t 

sp
ec

ie
s 

an
d 

th
ei

r 
pa

rt
s 

(r
oo

ts
, 

st
em

s,
 f

ru
it

s)
 c

ol
le

ct
ed

 
in

 o
rd

er
 o

f a
 g

en
er

al
 u

se
 o

f n
at

u
ra

l p
la

n
t 

re
so

u
rc

es
.

Th
e 

ge
n

er
al

 u
se

 o
f 

n
at

u
ra

l 
pl

an
t 

re
so

u
rc

es
 i

n
 c

as
e 

of
 

ex
h

au
st

io
n

, 
dr

as
ti

c 
re

du
ct

io
n

 o
f 

po
pu

la
ti

on
 a

n
d 

cо
en

ot
ic

 
va

ri
et

y 
et

c.
, 

m
ay

 b
e 

re
st

ri
ct

ed
 b

y 
lo

ca
l 

ex
ec

u
ti

ve
 b

od
ie

s 
an

d 
bo

di
es

 o
f l

oc
al

 s
el

f-
go

ve
rn

m
en

t,
 a

s 
w

el
l a

s 
th

e 
sp

ec
ia

lly
 

au
th

or
iz

ed
 c

en
tr

al
 a

u
th

or
it

y 
of

 t
h

e 
st

at
e 

ex
ec

u
ti

ve
 p

ow
er

 in
 

th
e 

ar
ea

 o
f e

n
vi

ro
n

m
en

t 
an

d 
n

at
u

ra
l r

es
ou

rc
es

.

R
es

tr
ic

ti
on

 fo
r 

th
e 

ge
n

er
al

 u
se

 o
f n

at
u

ra
l p

la
n

t 
re

so
u

rc
es

 
is

 m
ad

e 
on

 t
h

e 
ba

si
s 

of
 p

ee
r 

re
vi

ew
 m

at
er

ia
ls

 o
n

 p
la

n
t 

re
so

u
rc

es
 a

n
d 

ex
pe

rt
 o

pi
n

io
n

s 
of

 t
er

ri
to

ri
al

 a
dm

in
is

tr
at

io
n

 
of

 t
h

e 
M

in
is

tr
y 

of
 E

co
lo

gy
 a

n
d 

N
at

u
ra

l R
es

ou
rc

es
 o

f U
kr

ai
n

e 
or

 c
om

pe
te

n
t 

sc
ie

n
ti
fi c

 in
st

it
u

ti
on

.

H
ar

ve
st

in
g 

th
e 

n
at

u
ra

l r
es

ou
rc

es
 o

f p
la

n
ts

 a
n

d 
fu

n
gi

 in
 a

 
lin

e 
of

 g
en

er
al

 a
n

d 
sp

ec
ia

l 
u

se
s,

 c
it

iz
en

s 
m

us
t 

ad
he

re
 t

o 
th

e 
fo

llo
w

in
g 

ba
si

c 
re

qu
ir

em
en

ts
:

– 
en

su
re

 th
e 

pr
es

er
va

ti
on

 o
f n

at
u

ra
l v

ar
ie

ty
 o

f p
la

n
t w

or
ld

 
ob

je
ct

s 
an

d 
fu

n
gi

 a
n

d 
th

ei
r 

n
at

u
ra

l r
es

ou
rc

es
;

– 
fa

ci
lit

at
e 

th
e 

co
n

se
rv

at
io

n
 o

f 
pl

ac
es

, 
w

h
er

e 
w

ild
 p

la
n

ts
, 

fu
n

gi
 a

n
d 

th
ei

r 
n

at
u

ra
l c

om
m

u
n

it
ie

s 
gr

ow
;
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14
9

– 
im

pl
em

en
t 

m
ea

su
re

s 
fo

r 
th

e 
re

pr
od

u
ct

io
n

 o
f 

n
at

u
ra

l 
re

so
u

rc
es

 o
f 

pl
an

t 
sp

ec
ie

s,
 f

u
n

gi
 a

n
d 

th
ei

r 
co

m
m

u
n

it
ie

s,
 

w
h

os
e 

n
at

u
ra

l r
es

ou
rc

es
 a

re
 b

ei
n

g 
de

pl
et

ed
;

– 
ad

h
er

e 
to

 e
st

ab
lis

h
ed

 r
u

le
s,

 r
eg

u
la

ti
on

s 
an

d 
te

rm
s 

of
 

u
se

 o
f n

at
u

ra
l p

la
n

t 
re

so
u

rc
es

.

K
ey

 p
ro

vi
si

on
s 

de
sc

ri
bi

n
g 

th
e 

ge
ne

ra
l 

us
e 

of
 n

at
u

ra
l 

pl
an

t 
re

so
u

rc
es

:
a)

 in
di

vi
du

al
s 

as
 r

ig
h

t 
h

ol
de

rs
 t

o 
u

se
 p

la
n

t 
re

so
u

rc
es

;
b)

 le
ga

lly
 d

efi
 n

ed
 p

u
rp

os
e 

of
 u

se
;

c)
 n

o 
sp

ec
ia

l p
er

m
is

si
on

;
d)

 fr
ee

 o
f c

h
ar

ge
;

e)
 o

bl
ig

at
or

y 
ad

h
er

en
ce

 t
o 

th
e 

ru
le

s.

Sp
ec

ia
l u

se
 o

f n
at

u
ra

l p
la

n
t r

es
ou

rc
es

 in
cl

u
de

s 
th

e 
ty

pe
s 

of
 u

sa
ge

 a
ss

oc
ia

te
d 

w
it

h
 t

h
e 

re
so

u
rc

e 
w

it
h

dr
aw

al
 f

ro
m

 t
h

e 
en

vi
ro

n
m

en
t,

 d
ir

ec
te

d 
to

 m
ee

t 
th

e 
in

du
st

ri
al

, 
sc

ie
n

ti
fi c

 a
n

d 
m

at
er

ia
l 

n
ee

ds
 o

f 
le

ga
l 

en
ti

ti
es

 a
n

d 
in

di
vi

du
al

s,
 a

n
d 

al
so

 
ai

m
ed

 a
t 

ga
in

in
g 

pr
ofi

 t
 f

ro
m

 t
ra

de
 o

f 
th

es
e 

re
so

u
rc

es
 o

r 
pr

oc
es

se
d 

pr
od

u
ct

s.

S
pe

ci
al

 u
se

 o
f n

at
u

ra
l p

la
n

t r
es

ou
rc

es
 (i

n
cl

u
di

n
g 

m
ed

ic
in

al
 

pl
an

ts
) 

is
 p

ai
d;

 i
t 

is
 p

er
fo

rm
ed

 d
u

e 
to

 s
pe

ci
al

 p
er

m
is

si
on

. 
Th

e 
u

ti
liz

at
io

n
 o

f 
th

e 
pl

an
t 

w
or

ld
 f

or
 p

ro
fi t

 b
y 

in
di

vi
du

al
s,

 
in

st
it

u
ti

on
s 

(i.
e.

, 
le

ga
l 

en
ti

ti
es

 
an

d 
in

di
vi

du
al

s)
 

w
it

h
ou

t 
pr

op
er

 p
er

m
is

si
on

 i
s 

pr
oh

ib
it

ed
. 

Th
e 

am
ou

n
t 

of
 f

ee
 f

or
 

sp
ec

ia
l u

se
 o

f 
pl

an
t 

re
so

u
rc

es
 is

 d
et

er
m

in
ed

 o
n

 t
h

e 
ba

si
s 

of
 

n
at

u
ra

l 
re

so
u

rc
es

, 
di

st
ri

bu
ti

on
, 

va
lu

e,
 r

ec
ov

er
y 

ca
pa

bi
lit

ie
s 

an
d 

pr
od

u
ct

iv
it

y 
of

 t
h

es
e 

re
so

u
rc

es
.

Th
e 

La
w

 o
f 

U
kr

ai
n

e 
«O

n
 P

la
n

t 
W

or
ld

» 
pr

ov
id

es
 c

er
ta

in
 

ex
ce

pt
io

n
s 

to
 t

h
e 

ge
n

er
al

 p
er

m
it

 s
ys

te
m

 f
or

 t
h

e 
u

se
 o

f 
n

at
u

ra
l p

la
n

t 
re

so
u

rc
es

. F
or

 e
xa

m
pl

e,
 t

h
e 

pe
rm

is
si

on
 is

 n
ot

 
ob

lig
at

or
y 

fo
r 

th
e 

ow
n

er
s 

of
 l

an
d,

 w
h

ic
h

 c
on

ta
in

s 
ob

je
ct

s 
of

 fl
 o

ra
 o

th
er

 t
h

an
 t

h
os

e 
lis

te
d 

in
 t

h
e 

R
ed

 D
at

a 
B

oo
k 

of
 

U
kr

ai
n

e 
an

d 
th

e 
G

re
en

 B
oo

k 
of

 U
kr

ai
n

e;
 a

s 
w

el
l a

s 
fo

r 
u

se
rs

 
(in

cl
u

di
n

g 
la

n
dh

ol
de

rs
) o

f l
an

d.

Is
su

an
ce

 o
f p

er
m

it
s 

(in
cl

u
di

n
g 

fo
re

st
 ti

ck
et

s)
 fo

r t
h

e 
sp

ec
ia

l 
u

se
 o

f 
pl

an
t 

re
so

u
rc

es
 i

s 
ca

rr
ie

d 
ou

t 
by

 t
h

e 
re

pr
es

en
ta

ti
ve

 
in

st
it

u
ti

on
s 

(fo
re

st
ry

, 
lo

ca
l 

co
u

n
ci

ls
 o

f 
de

pu
ti

es
 a

n
d 

ot
h

er
 

en
ti

ti
es

 w
h

os
e 

la
n

ds
 c

on
ta

in
 a

va
ila

bl
e 

re
so

u
rc

es
 o

f p
ar

ti
cu

la
r 

sp
ec

ie
s)

 w
it

h
in

 t
h

e 
lim

it
s 

of
 t

h
ei

r 
pe

rm
is

si
bl

e 
u

se
 o

n
 t

h
e 

de
fi n

ed
 t

er
ri

to
ry

.

C
ol

le
ct

io
n

 o
f r

aw
 m

at
er

ia
ls

 fr
om

 w
ild

 p
la

n
ts

 is
 p

ro
h

ib
it

ed
 

th
ro

u
gh

 t
h

e 
pu

rc
h

as
e 

of
 p

la
n

t 
m

at
er

ia
l 

fr
om

 o
rg

an
iz

at
io

n
s 

or
 i

n
di

vi
du

al
s 

w
h

o 
do

 n
ot

 h
av

e 
th

e 
pe

rm
is

si
on

 t
o 

h
ar

ve
st

 
ra

w
 m

at
er

ia
ls

. 
Pr

iv
at

e 
tr

ad
e 

by
 r

aw
 m

at
er

ia
l 

of
 w

ild
 p

la
n

ts
 

is
 p

er
m

it
te

d 
on

ly
 w

it
h

 t
h

e 
av

ai
la

bi
lit

y 
of

 a
 p

er
m

it
 f

or
 t

h
e 

co
lle

ct
ed

 m
at

er
ia

ls
.

A
s 

fa
r 

as
 t

er
ri

to
ri

al
 a

sp
ec

t 
is

 t
ak

en
 i

n
to

 c
on

si
de

ra
ti

on
, 

it
 

is
 n

ot
 a

llo
w

ed
 t

o 
co

lle
ct

 m
ed

ic
in

al
 p

la
n

t 
m

at
er

ia
ls

:
a)

 w
ith

in
 th

e 
te

rr
ito

ri
es

 a
nd

 o
bj

ec
ts

 o
f n

at
ur

al
 r

es
er

ve
 fu

nd
 o

f 
U

kr
ai

ne
, w

he
re

 it
 is

 li
m

ite
d 

by
 a

 p
re

sc
ri

be
d 

re
gi

m
e 

of
 p

ro
te

ct
io

n;
b)

 in
 t

h
e 

fo
re

st
 p

ar
k 

pa
rt

s 
of

 fo
re

st
s 

of
 g

re
en

 s
pa

ce
s;

c)
 in

 fo
re

st
s 

th
at

 a
re

 lo
ca

te
d 

w
it

h
in

 c
it

ie
s,

 to
w

n
s 

an
d 

ot
h

er
 

po
pu

la
te

d 
ar

ea
s;

d)
 o

n
 o

th
er

 a
re

as
, 

de
fi n

ed
 f

or
 p

ro
te

ct
io

n
 b

y 
sc

ie
n

ti
fi c

 
in

st
it

u
ti

on
s 

an
d 

es
ta

bl
is

h
ed

 s
ta

te
 e

xe
cu

ti
ve

 b
ra

n
ch

.

N
or

m
at

iv
es

 a
nd

 li
m

its
 fo

r
th

e 
us

e 
of

 re
so

ur
ce

s 
of

 m
ed

ic
in

al
 p

la
nt

s

S
ta

te
 r

eg
u

la
ti

on
 o

f 
n

at
u

ra
l 

re
so

u
rc

es
 o

f 
m

ed
ic

in
al

 a
n

d 
ot

h
er

 g
ro

u
ps

 o
f 

u
se

fu
l p

la
n

t 
sp

ec
ie

s 
in

vo
lv

es
 d

et
er

m
in

at
io

n
 

of
 N

or
m

at
iv

es
 a

n
d 

se
tt

in
g 

of
 l

im
it

s 
on

 t
he

 u
se

 o
f 

th
es

e 
re

so
ur

ce
s.

Th
e 

N
or

m
at

iv
es

 o
f 

u
si

n
g 

n
at

u
ra

l 
pl

an
t 

re
so

u
rc

es
 o

f 
ra

w
 

m
at

er
ia

ls
 o

f 
u

se
fu

l 
pl

an
ts

 a
re

 d
et

er
m

in
ed

 b
y 

th
e 

M
in

is
tr

y 
of

 E
co

lo
gy

 a
n

d 
N

at
u

ra
l 

R
es

ou
rc

es
 o

f 
U

kr
ai

n
e 

on
 t

h
e 

ba
si

s 
of

 e
va

lu
at

io
n

 r
ec

or
ds

 o
f 

n
at

u
ra

l 
re

so
u

rc
es

 o
f 

pl
an

ts
, 

w
h

os
e 



15
0

15
1

ra
w

 m
at

er
ia

ls
 a

re
 h

ar
ve

st
ed

 fo
r 

a 
pe

ri
od

 o
f 5

–1
0 

ye
ar

s 
w

it
h

in
 

pa
rt

ic
u

la
r 

ad
m

in
is

tr
at

iv
e 

re
gi

on
s.

 T
h

ey
 p

re
se

n
t 

su
gg

es
te

d 
am

ou
n

ts
 o

f 
al

lo
w

ab
le

 r
es

ou
rc

e 
u

se
 o

f 
ce

rt
ai

n
 p

la
n

t 
sp

ec
ie

s,
 

es
ta

bl
is

h
ed

 a
s 

a 
re

su
lt

 o
f 

th
ei

r 
re

so
u

rc
e 

as
se

ss
m

en
t 

in
 t

h
e 

ad
m

in
is

tr
at

iv
e 

re
gi

on
 (o

bl
as

t)
.

D
ue

 to
 th

e 
fa

ct
 th

at
 th

e 
re

so
ur

ce
s 

of
 m

an
y 

he
rb

ac
eo

us
 p

la
nt

 
sp

ec
ie

s 
m

ay
 v

ar
y 

co
ns

id
er

ab
ly

 w
ith

in
 a

 f
ew

 y
ea

rs
, 

ea
ch

 y
ea

r 
lim

it
s 

ar
e 

se
t 

on
 t

he
 u

se
s 

of
 n

at
ur

al
 fl

 o
ra

 r
es

ou
rc

es
 o

f 
lo

ca
l 

im
po

rt
an

ce
. T

hi
s 

is
 th

e 
ac

tu
al

 v
ol

um
e 

of
 a

cc
ep

ta
bl

e 
re

so
ur

ce
 u

se
 

of
 c

er
ta

in
 p

la
nt

 s
pe

ci
es

, 
ta

ki
ng

 in
to

 c
on

si
de

ra
tio

n 
th

e 
ch

an
ge

s 
in

 c
on

di
tio

ns
 o

f t
he

 r
es

ou
rc

es
 d

ur
in

g 
th

e 
pr

ev
io

us
 y

ea
r.

  T
he

 li
m

its
 fo

r u
sa

ge
 o

f n
at

ur
al

 re
so

ur
ce

s 
of

 lo
ca

l fl
 o

ra
 a

re
 s

et
 b

y 
th

e 
C

ou
nc

ils
 o

f t
he

 P
eo

pl
e’

s 
D

ep
ut

ie
s 

on
 th

e 
ba

si
s 

of
 s

ci
en

tifi
 c

al
ly

 
ba

se
d 

ex
pe

rt
 

co
nc

lu
si

on
s 

(a
pp

ro
va

ls
), 

is
su

ed
 

by
 

th
e 

lo
ca

l 
de

pa
rt

m
en

ts
 o

f t
he

 M
in

is
tr

y 
of

 E
co

lo
gy

 a
nd

 N
at

ur
al

 R
es

ou
rc

es
 o

f 
U

kr
ai

ne
 o

n 
th

e 
cu

rr
en

t s
ta

tu
s 

of
 n

at
ur

al
 p

la
nt

 r
es

ou
rc

es
, a

nd
 fo

r 
th

e 
re

so
ur

ce
s 

of
 n

at
io

na
l i

m
po

rt
an

ce
 b

y 
th

e 
M

in
is

tr
y 

of
 E

co
lo

gy
 

an
d 

N
at

ur
al

 R
es

ou
rc

es
 o

f U
kr

ai
ne

, c
or

re
sp

on
di

ng
ly

.

A
t t

h
e 

be
gi

n
n

in
g 

of
 th

e 
ca

le
n

da
r 

ye
ar

 th
e 

ab
ov

e-
m

en
ti

on
ed

 
au

th
or

it
ie

s 
ap

pr
ov

e 
th

e 
li

m
it

s 
fo

r 
u

sa
ge

 o
f 

re
so

u
rc

es
 o

f 
m

ed
ic

in
al

 a
n

d 
fo

od
 p

la
n

ts
 f

or
 t

h
e 

cu
rr

en
t 

ye
ar

, 
w

h
ic

h
 i

s 
ba

si
ca

lly
 a

 li
st

 o
f t

h
e 

pl
an

t 
sp

ec
ie

s 
an

d 
am

ou
n

ts
 o

f p
os

si
bl

e 
u

se
 o

f 
th

ei
r 

m
at

er
ia

ls
 i

n
 a

 p
ar

ti
cu

la
r 

ad
m

in
is

tr
at

iv
e 

re
gi

on
 

or
 U

kr
ai

n
e 

as
 a

 w
h

ol
e.

N
or

m
at

iv
es

 a
n

d 
lim

it
s 

fo
r 

u
si

n
g 

of
 r

es
ou

rc
es

 o
f m

ed
ic

in
al

 
an

d 
fo

od
 p

la
n

ts
 a

re
 d

et
er

m
in

ed
 a

cc
or

di
n

g 
to

 t
h

e 
re

su
lt

s 
of

 n
at

u
ra

l 
re

so
u

rc
e 

ev
al

u
at

io
n

, 
pe

rf
or

m
ed

 b
y 

co
m

pe
te

n
t 

in
st

it
u

ti
on

s 
(r

es
ea

rc
h

 in
st

it
u

te
s,

 u
n

iv
er

si
ti

es
, w

h
er

e 
re

le
va

n
t 

ex
pe

rt
s 

ar
e 

av
ai

la
bl

e)
, 

w
h

ic
h

 h
as

 t
o 

be
 c

ar
ri

ed
 o

u
t 

at
 l

ea
st

 
on

ce
 e

ve
ry

 fi
 v

e 
ye

ar
s,

 s
in

ce
 i

n
 c

on
di

ti
on

s 
of

 t
ra

n
sf

or
m

ed
 

en
vi

ro
n

m
en

t t
h

is
 is

 th
e 

op
ti

m
al

 p
er

io
d 

fo
r 

sa
vi

n
g 

of
 r

es
ou

rc
e 

va
lu

es
 fo

r 
ar

ra
ys

 o
f w

ild
 m

ed
ic

in
al

 p
la

n
ts

.

R
es

ou
rc

e 
ev

al
u

at
io

n
 

in
vo

lv
es

 
th

e 
de

te
rm

in
at

io
n

 
of

 
bi

ol
og

ic
al

, 
op

er
at

io
n

al
 

re
se

rv
e 

of
 

th
e 

ra
w

 
m

at
er

ia
l 

fr
om

 
pa

rt
ic

u
la

r 
pl

an
t 

sp
ec

ie
s 

an
d 

ex
te

n
t 

of
 a

llo
w

ab
le

 a
n

n
u

al
 u

se
.

Th
e 

m
ai

n
 

ex
ec

u
ti

ve
 

bo
di

es
 

(M
in

is
tr

y 
of

 
E

co
lo

gy
 

an
d 

N
at

u
ra

l R
es

ou
rc

es
 o

f U
kr

ai
n

e,
 th

e 
S

ta
te

 F
or

es
tr

y 
C

om
m

it
te

e 
of

 U
kr

ai
n

e)
 a

n
d 

th
ei

r 
re

gi
on

al
 o

ffi 
ce

s 
co

n
tr

ol
 t

h
e 

pr
oc

es
s 

of
 

u
sa

ge
 a

n
d 

co
n

se
rv

at
io

n
 o

f fl
 o

ra
 d

iv
er

si
ty

 in
 U

kr
ai

n
e.

In
 2

00
0 

th
e 

M
in

is
tr

y 
of

 E
co

lo
gy

 a
n

d 
N

at
u

ra
l 

R
es

ou
rc

es
 

of
 U

kr
ai

n
e 

in
it

ia
te

d 
th

e 
es

ta
bl

is
h

m
en

t 
of

 t
h

e 
S

ta
te

 C
ad

as
tr

e 
of

 F
lo

ra
 o

f 
U

kr
ai

n
e 

(h
er

ei
n

af
te

r 
– 

C
ad

as
tr

e)
 w

h
ic

h
 i

s 
a 

sc
ie

n
ti
fi c

al
ly

 s
u

bs
ta

n
ti

at
ed

 b
as

is
 fo

r 
m

an
ag

ed
 a

n
d 

co
n

tr
ol

le
d 

u
se

 o
f 

re
so

u
rc

es
 f

or
 d

iff
er

en
t 

gr
ou

ps
 o

f 
u

se
fu

l 
pl

an
ts

: 
fo

od
, 

m
ed

ic
in

al
, 

in
du

st
ri

al
 e

tc
. 

Th
e 

de
ve

lo
pm

en
t 

of
 t

h
e 

C
ad

as
tr

e 
is

 c
on

du
ct

ed
 i

n
 a

cc
or

da
n

ce
 w

it
h

 t
h

e 
La

w
 o

f 
U

kr
ai

n
e 

«O
n

 
Fl

or
a»

, 
ac

co
rd

in
g 

to
 

th
e 

ra
ti
fi c

at
io

n
 

of
 

th
e 

in
te

rn
at

io
n

al
 

C
on

ve
n

ti
on

 o
n

 B
io

lo
gi

ca
l D

iv
er

si
ty

.

St
at

e r
eg

is
tr

at
io

n 
an

d 
ca

da
st

re
 o

f fl
 o

ra
 is

 a
im

ed
 a

t e
va

lu
at

io
n

 
th

e 
qu

an
ti

ty
, 

qu
al

it
y 

an
d 

ot
he

r 
ch

ar
ac

te
ri

st
ic

s 
of

 n
at

u
ra

l 
pl

an
t 

re
so

u
rc

es
, 

vo
lu

m
es

, 
ch

ar
ac

te
ri

st
ic

s 
an

d 
m

od
e 

of
 u

se
s;

 
al

so
 in

 m
on

it
or

in
g 

of
 th

e 
qu

al
it

at
iv

e 
an

d 
qu

an
ti

ta
ti

ve
 c

ha
ng

es
 

in
 t

he
 p

la
nt

 w
or

ld
 t

o 
pr

ov
id

e 
a 

cu
rr

en
t 

st
at

u
s 

in
fo

rm
at

io
n 

fo
r 

ex
ec

u
ti

ve
 a

nd
 lo

ca
l a

u
th

or
it

ie
s,

 o
w

ne
rs

 a
nd

 u
se

rs
 (i

nc
lu

di
ng

 
te

na
nt

s)
 o

f l
an

d 
ar

ea
s,

 w
hi

ch
 c

on
ta

in
s 

ob
je

ct
s 

of
 fl 

or
a.

 

Th
e 

S
ta

te
 C

ad
as

tr
e 

of
 F

lo
ra

 o
f U

kr
ai

n
e 

co
n

ta
in

s 
a 

sy
st

em
 

of
 

da
ta

 
an

d 
do

cu
m

en
ts

 
co

n
ce

rn
in

g 
th

e 
di

st
ri

bu
ti

on
 

of
 

ve
ge

ta
ti

on
 b

et
w

ee
n

 t
h

e 
ow

n
er

s 
an

d 
u

se
rs

 o
f 

la
n

d 
(t

en
an

ts
), 

qu
an

ti
ta

ti
ve

 a
n

d 
qu

al
it

at
iv

e 
ch

ar
ac

te
ri

st
ic

s 
of

 t
h

e 
re

so
u

rc
es

 
of

 e
co

n
om

ic
al

ly
 im

po
rt

an
t 

pl
an

t 
sp

ec
ie

s 
in

 a
 p

ar
ti

cu
la

r 
ar

ea
, 

an
 e

co
n

om
ic

 a
ss

es
sm

en
t 

of
 t

ec
h

n
ic

al
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or

k 
by

 
D

.S
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Iv
as

h
yn

 
«W

ild
 

m
ed

ic
in

al
 

pl
an

ts
 

of
 

U
kr

ai
n

e»
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5)
 

w
as

 
re

pr
in

te
d 
fi v

e 
ti

m
es

 
(la

te
r 

it
 

ca
lle

d 
«H

an
db

oo
k 

fo
r 

h
ar

ve
st

in
g 

of
 m

ed
ic

in
al

 p
la

n
ts

»)
. 

It
 c

on
ta

in
ed

 g
en

er
al

 r
u

le
s 

of
 r

es
ou

rc
e 

st
u

di
es

, 
h

ar
ve

st
in

g 
an

d 
pr

im
ar

y 
pr

oc
es

si
n

g 
of

 
m

ed
ic

in
al

 p
la

n
ts

 m
at

er
ia

l, 
m

et
h

od
s 

an
d 

w
ay

s 
fo

r 
pr

ot
ec

ti
on

 
of

 m
ed

ic
in

al
 p

la
n

ts
.

Tr
ad

it
io

n
al

 
m

ed
ic

in
e 

of
 

U
kr

ai
n

e 
w

id
el

y 
u

se
s 

ra
w

 
m

at
er

ia
ls

 fr
om

 w
ild

 p
la

n
ts

 t
o 

pr
od

u
ce

 p
h

ar
m

ac
eu

ti
ca

ls
 a

n
d 

ph
yt

ot
h

er
ap

eu
ti

c 
co

lle
ct

io
n

s.
 H

ar
ve

st
in

g 
of

 w
ild

 s
pe

ci
es

 o
f 

m
ed

ic
in

al
 p

la
n

ts
 i

n
 l

ar
ge

 q
u

an
ti

ti
es

 i
s 

ca
rr

ie
d 

ou
t 

m
ai

n
ly

 
by

 p
ri

va
te

 c
ol

le
ct

io
n

 o
rg

an
iz

at
io

n
s 

th
ro

u
gh

 t
h

e 
pu

rc
h

as
e 

of
 

ra
w

 m
at

er
ia

ls
 fr

om
 in

di
vi

du
al

s 
an

d 
de

pa
rt

m
en

ts
 o

f f
or

es
tr

y.
 

O
n

e 
of

 t
h

e 
m

aj
or

 p
ro

du
ce

r 
of

 m
ed

ic
in

al
 p

la
n

t 
m

at
er

ia
ls

 i
n

 
U

kr
ai

n
e 

is
 P

JS
C

 «
Li

kt
ra

vy
» 

(Z
h

yt
om

yr
). 

Th
e 

m
ai

n
 

co
n

su
m

er
s 

of
 

m
ed

ic
in

al
 

pl
an

ts
 

ar
e 

ph
ar

m
ac

eu
ti

ca
l 

co
m

pa
n

ie
s,

 p
h

ar
m

ac
ie

s,
 l

eg
al

 e
n

ti
ti

es
 w

h
o 

h
av

e 
lic

en
se

s 
fo

r 
ac

ti
vi

ti
es

 r
el

at
ed

 t
o 

th
e 

m
an

u
fa

ct
u

ri
n

g 
an

d 
sa

le
 o

f m
ed

ic
in

es
 fr

om
 p

la
n

t 
m

at
er

ia
ls

, i
n

di
vi

du
al

s 
(in

 o
rd

er
 

to
 u

se
 r

aw
 m

at
er

ia
ls

 fo
r 

th
ei

r 
ow

n
 p

u
rp

os
es

). 
U

se
s 

of
 n

at
u

ra
l 
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re
so

u
rc

es
 o

f m
ed

ic
in

al
 p

la
n

ts
 is

 r
eg

u
la

te
d 

by
 th

e 
st

at
e 

at
 th

e 
lo

ca
l (

w
it

h
in

 t
h

e 
ad

m
in

is
tr

at
iv

e 
re

gi
on

s)
 a

n
d 

n
at

io
n

al
 le

ve
ls

.

Th
e 

m
ai

n
 t

en
de

n
ci

es
 o

f 
m

ed
ic

in
al

 p
la

n
t 

re
so

u
rc

e 
st

u
di

es
 

in
 U

kr
ai

n
e 

ar
e:

• 
cr

ea
ti

on
 o

f 
ch

ec
kl

is
ts

 m
ed

ic
in

al
 p

la
n

ts
 o

f 
U

kr
ai

n
e 

an
d 

so
m

e 
ad

m
in

is
tr

at
iv

e 
or

 n
at

u
ra

l a
re

as
 (i

n
ve

n
to

ry
) i

n
 o

rd
er

 t
o 

id
en

ti
fy

 n
ew

 s
pe

ci
es

 o
f m

ed
ic

in
al

 p
la

n
ts

 fo
r 

th
e 

ex
pa

n
si

on
 o

f 
th

e 
re

so
u

rc
e 

ba
se

;
• 

an
 a

cc
ou

n
t 

of
 t

h
e 

re
so

u
rc

es
 o

f 
pa

rt
ic

u
la

r 
w

ild
-g

ro
w

n
 

m
ed

ic
in

al
 

pl
an

ts
 

to
 

en
su

re
 

th
ei

r 
su

st
ai

n
ab

le
 

u
se

 
an

d 
co

n
se

rv
at

io
n

;
• 

im
pr

ov
em

en
t 

of
 m

et
h

od
s 

fo
r 

ev
al

u
at

io
n

 o
f 

re
so

u
rc

es
 t

o 
re

du
ce

 t
h

e 
co

st
 o

f r
es

ou
rc

e 
in

ve
st

ig
at

io
n

s;
• 

de
ve

lo
pm

en
t 

an
d 

im
pr

ov
em

en
t 

of
 

le
ga

l 
fr

am
ew

or
k 

re
gu

la
ti

n
g 

of
 

ev
al

u
at

io
n

, 
u

ti
liz

at
io

n
 

an
d 

co
n

se
rv

at
io

n
 

of
 

n
at

u
ra

l r
es

ou
rc

es
 o

f v
al

u
ab

le
 p

la
n

t 
sp

ec
ie

s;
• 

m
on

it
or

in
g 

of
 t

h
e 

po
pu

la
ti

on
s 

an
d 

re
so

u
rc

es
 o

f 
pr

io
ri

ty
 

sp
ec

ie
s 

in
 o

rd
er

 t
o 

pr
ot

ec
t 

an
d 

re
st

or
e 

th
em

;
• 

de
ve

lo
pm

en
t 

of
 t

ra
in

in
g 

pr
og

ra
m

s 
an

d 
m

an
u

al
s 

fo
r 

ed
u

ca
ti

on
al

 p
u

rp
os

es
.
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 R
ev

ie
w

 o
f m

et
ho

di
ca

l a
pp

ro
ac

he
s

to
 th

e 
es

tim
at

io
n 

of
 m

ed
ic

in
al

 p
la

nt
 re

so
ur

ce
s 

R
es

ea
rc

h
 o

f r
es

ou
rc

e 
st

at
u

s 
of

 m
ed

ic
in

al
, f

oo
d,

 in
du

st
ri

al
 

an
d 

ot
h

er
 

gr
ou

ps
 

of
 

ec
on

om
ic

al
ly

 
im

po
rt

an
t 

w
ild

 
pl

an
t 

sp
ec

ie
s 

is
 r

eq
u

ir
ed

 t
o 

so
lv

e 
th

e 
to

ta
lit

y 
of

 f
u

n
da

m
en

ta
l, 

ap
pl

ie
d 

an
d 

en
vi

ro
n

m
en

ta
l 

ob
je

ct
iv

es
, 

in
 

pa
rt

ic
u

la
r:

 
de

te
rm

in
at

io
n

 o
f f

ea
tu

re
s 

fo
r 

fo
rm

at
io

n
 o

f r
es

ou
rc

e 
po

te
n

ti
al

 
of

 p
h

yt
od

iv
er

si
ty

 i
n

 t
er

m
s 

of
 a

n
th

ro
po

ge
n

ic
 t

ra
n

sf
or

m
at

io
n

 
of

 p
la

n
t 

co
m

m
u

n
it

ie
s,

 s
u

st
ai

n
ab

le
 u

se
 a

n
d 

co
n

se
rv

at
io

n
 o

f 
ph

yt
or

es
ou

rc
es

 t
h

ro
u

gh
 a

dm
in

is
tr

at
iv

e 
m

ea
su

re
s 

at
 l

oc
al

 
an

d 
n

at
io

n
al

 le
ve

ls
. I

n
 U

kr
ai

n
e,

 th
e 

ev
al

u
at

io
n

 o
f n

on
-t

im
be

r 

pl
an

t 
re

so
u

rc
es

, 
in

cl
u

di
n

g 
re

so
u

rc
es

 o
f 

m
ed

ic
in

al
 p

la
n

ts
, 

is
 

im
pl

em
en

te
d 

to
 e

n
su

re
 t

h
e 

re
gu

la
ti

on
 o

f 
th

e 
u

se
 o

f 
th

es
e 

re
so

u
rc

es
 a

t 
th

e 
lo

ca
l a

n
d 

st
at

e 
le

ve
ls

.
   

Fo
r 

ev
al

u
at

io
n

 o
f 

th
e 

m
ed

ic
in

al
 p

la
n

t 
re

so
u

rc
es

 o
f 

an
d 

fu
n

gi
 

in
 

di
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re
n

t 
co

u
n

tr
ie

s,
 

th
e 

m
os

t 
w

id
el

y 
u

se
d 

tr
ad

it
io

n
al

 m
et

h
od

s 
of

 m
od

el
 s

pe
ci

m
en

s,
 p

ro
je

ct
in

g 
co

ve
r 

an
d 

re
gi

st
ra

ti
on

 
pl

ot
s 

w
er

e 
de

ve
lo

pe
d 

in
 

th
e 

la
te

 
60

s.
 

Th
ey

 w
er

e 
re

pe
at

ed
ly

 t
es

te
d 

an
d 

w
id

el
y 

u
se

d 
in

 d
iff

er
en

t 
re

gi
on

s 
of

 U
kr

ai
n

e,
 R

u
ss

ia
, 

B
el

ar
u

s,
 t

h
e 

B
al

ti
c 

co
u

n
tr

ie
s.

 
Th

es
e 

tr
ad

it
io

n
al

 
m

et
h

od
s 

al
lo

w
 

ob
ta

in
in

g 
th

e 
ob

je
ct

iv
e 

in
fo

rm
at

io
n

 o
n

 t
h

e 
re

so
u

rc
es

 o
f a

 p
ar

ti
cu

la
r 

pl
an

t 
sp

ec
ie

s 
in

 
ce

rt
ai

n
 a

re
a 

ba
se

d 
on

 t
h

e 
an

al
ys

is
 a

n
d 

su
m

m
ar

iz
at

io
n

 o
f i

ts
 

re
so

u
rc

e 
ch

ar
ac

te
ri

st
ic

s 
w

it
h

in
 t

h
at

 t
er

ri
to

ry
. O

f c
ou

rs
e,

 t
h

e 
ap

pl
ic

at
io

n
 o

f 
th

es
e 

m
et

h
od

s 
gi

ve
s 

th
e 

m
os

t 
re

pr
es

en
ta

ti
ve

 
re

su
lt

s,
 

h
ow

ev
er

 
re

qu
ir

es
 

es
se

n
ti

al
 
fi n

an
ci

al
 

an
d 

ti
m

e 
ex

pe
n

se
s 

an
d 

al
so

 a
 l

ar
ge

 n
u

m
be

r 
of

 p
ro

fe
ss

io
n

al
s,

 i
.e

. 
ec

on
om

ic
al

ly
 u

n
pr

ofi
 t

ab
le

. I
n

 a
dd

it
io

n
, w

h
ile

 d
et

er
m

in
in

g 
th

e 
re

so
u

rc
es

 o
f a

 s
in

gl
e 

sp
ec

ie
s 

w
it

h
in

 e
ve

n
 o

n
e 

ad
m

in
is

tr
at

iv
e 

di
st

ri
ct

, 
it

 i
s 

im
po

ss
ib

le
 t

o 
su

rv
ey

 a
ll 

h
ab

it
at

s 
w

h
er

e 
th

is
 

sp
ec

ie
s 

m
ay

 h
av

e 
a 

re
so

u
rc

e 
va

lu
e.

 It
 is

 t
h

er
ef

or
e 

im
po

rt
an

t 
to

 d
ev

el
op

 m
et

h
od

s 
of

 e
va

lu
at

io
n

, 
th

e 
ap

pl
ic

at
io

n
 o

f 
w

h
ic

h
 

w
ou

ld
 r

ed
u

ce
 c

os
ts

 i
n

 c
ar

ry
in

g 
ou

t 
re

so
u

rc
e 

st
u

di
es

 a
n

d 
pr

ov
id

e 
ob

ta
in

in
g 

of
 

ob
je

ct
iv

e 
ap

pr
ox

im
at

e 
da

ta
 

on
 

th
e 

re
so

u
rc

es
 o

f a
 p

ar
ti

cu
la

r 
sp

ec
ie

s 
in

 t
h

e 
re

gi
on

.

In
 

th
e 

la
st

 
de

ca
de

 
a 

n
u

m
be

r 
of

 
m

et
h

od
s 

h
av

e 
be

en
 

de
ve

lo
pe

d 
th

at
 r

ed
u

ce
 t

h
e 

ti
m

e 
sp

en
t 

in
 d

ir
ec

t 
ev

al
u

at
io

n
. 

Th
u

s,
 I

.L
. 

K
ry

lo
va

 w
it

h
 c

oa
u

th
or

s 
(1

99
2)

 d
ev

el
op

ed
 a

 t
ab

le
 

fo
r 

ra
pi

d 
ev

al
u

at
io

n
 o

f 
ce

rt
ai

n
 s

pe
ci

es
 i

n
 fi

 e
ld

 s
tu

di
es

 [
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di
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 t
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le
s 

7–
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U
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r 
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n
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on
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n
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 d
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ti

on
s,

 
th
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e 

ta
bl
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pr
ov

id
e 

ob
ta

in
m

en
t 

of
 

ap
pr

ox
im

at
el

y 
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bl

e 
da

ta
 o

n
 t

h
e 

re
so

u
rc

es
 o

f 
a 

ce
rt

ai
n

 
pl

an
t 
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ec

ie
s 

w
it

h
 a

n
 a

cc
u

ra
cy
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f 
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%
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n
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1

ar
ra

y.
 H

ow
ev

er
, t

h
e 

h
et

er
og

en
ei

ty
 o

f t
h

e 
en

vi
ro

n
m

en
t l

ea
ds

 to
 

u
n

ev
en

 p
la

ce
m

en
t 

of
 p

la
n

t 
in

di
vi

du
al

s 
w

it
h

in
 la

rg
e 

ou
tl

in
es

, 
es

pe
ci

al
ly

 i
t 

is
 a

pp
ro

pr
ia

te
 f

or
 p

op
u

la
ti

on
s 

of
 s

pe
ci

es
 t

h
at

 
ar

e 
ch

ar
ac

te
ri

ze
d 

by
 

ag
gr

eg
at

io
n

-d
iff

u
si

ve
 

n
at

u
re

 
of

 
th

e 
di

st
ri

bu
ti

on
 o

f 
in

di
vi

du
al

s.
 I

t 
is

 d
iffi

 c
u

lt
 t

o 
ex

pl
or

e 
al

l 
ra

w
 

ar
ra

ys
 i

n
 t

h
e 
fi e

ld
 c

on
di

ti
on

s.
 T

h
er

ef
or

e,
 t

o 
ac

co
u

n
t 

th
e 

re
so

u
rc

es
 o

f 
ec

on
om

ic
al

ly
 v

al
u

ab
le

 p
la

n
t 

sp
ec

ie
s 

on
 l

ar
ge

 
ar

ea
s,

 it
 is

 a
dv

is
ab

le
 t

o 
co

m
bi

n
e 

th
e 

m
et

h
od

s 
of

 a
 p

ar
ti

cu
la

r 
ev

al
u

at
io

n
 a

n
d 

ex
tr

ap
ol

at
io

n
 o

f a
ve

ra
ge

d 
da

ta
 u

po
n

 th
e 

ar
ea

 
of

 la
n

d,
 w

h
er

e 
th

e 
po

pu
la

ti
on

s 
of

 t
h

e 
sp

ec
ie

s 
h

av
e 

re
so

u
rc

e 
va

lu
e.

Th
e 

m
et

h
od

 o
f e

xt
ra

po
la

ti
on

 in
 r

es
ou

rc
e 

st
u

di
es

 is
 a

 m
od

e 
of

 d
is

tr
ib

u
ti

on
 o

f 
pl

an
t 

re
so

u
rc

e 
ch

ar
ac

te
ri

st
ic

s,
 p

at
te

rn
s 

fo
r 

im
pl

em
en

ta
ti

on
 o

f 
re

so
u

rc
e 

va
lu

e,
 r

el
at

io
n

sh
ip

s 
an

d 
de

pe
n

de
n

ci
es

 t
h

at
 o

cc
u

r 
in

 a
 p

ro
pe

r 
te

rr
it

or
ia

l 
di

m
en

si
on

 
in

 t
er

m
s 

of
 a

n
ot

h
er

 o
n

e.
 T

h
is

 m
et

h
od

 i
s 

im
po

rt
an

t 
an

d 
pr

om
is

in
g 

fo
r 

es
ta

bl
is

h
m

en
t 

of
 r

aw
 r

es
ou

rc
es

 o
f 

an
y 

pl
an

t 
or

 fu
n

gi
 s

pe
ci

es
 o

ve
r 

la
rg

e 
ar

ea
s.

 B
as

ed
 o

n
 k

n
ow

le
dg

e 
of

 t
h

e 
ch

ar
ac

te
ri

st
ic

s 
an

d 
pa

tt
er

n
s 

fo
r 

fo
rm

at
io

n
 o

f 
re

so
u

rc
es

 b
y 

po
pu

la
ti

on
s 

of
 c

er
ta

in
 s

pe
ci

es
 i

n
 p

ar
ti

cu
la

r 
ec

ol
og

ic
al

 a
n

d 
co

en
ot

ic
 c

on
di

ti
on

s,
 o

n
e 

ca
n

 p
re

di
ct

 t
h

e 
st

at
e 

of
 r

es
ou

rc
es

 
of

 
th

is
 

sp
ec

ie
s 

in
 

an
ot

h
er

 
te

rr
it

or
y,

 
w

h
er

e 
oc

cu
r 

th
e 

h
ab

it
at

s 
th

at
 a

re
 o

pt
im

al
 f

or
 t

h
e 

fo
rm

at
io

n
 o

f 
it

s 
re

so
u

rc
es

. 
Th

e 
di

sa
dv

an
ta

ge
 

of
 

th
is

 
m

et
h

od
 

lie
s 

in
 

pr
ox

im
it

y 
an

d 
m

in
im

u
m

 v
al

u
es

 o
f 

re
so

u
rc

es
, 

re
su

lt
in

g 
fr

om
 i

ts
 u

se
, 

si
n

ce
 

du
ri

n
g 

ex
tr

ap
ol

at
io

n
 

th
e 

av
er

ag
e 

or
 

m
in

im
u

m
 

re
so

u
rc

e 
ch

ar
ac

te
ri

st
ic

s 
of

 p
op

u
la

ti
on

s 
ar

e 
u

su
al

ly
 c

on
si

de
re

d 
to

 b
e 

th
e 

ba
si

s 
fo

r 
it

s 
co

n
du

ct
io

n
. 

H
ow

ev
er

, 
th

e 
m

ai
n

 p
u

rp
os

e 
of

 t
h

e 
m

ed
ic

in
al

 p
la

n
t 

re
so

u
rc

e 
sc

ie
n

ce
 i

s 
to

 d
et

ec
t 

ra
w

 
re

so
u

rc
es

 
of

 
th

e 
sp

ec
ie

s 
fo

r 
th

ei
r 

su
st

ai
n

ab
le

 
u

se
 

an
d 

co
n

se
rv

at
io

n
, w

h
ic

h
 is

 la
rg

el
y 

pr
ov

id
ed

 b
y 

th
e 

ap
pl

ic
at

io
n

 o
f 

th
es

e 
m

et
h

od
s.

 Fo
r 

de
te

rm
in

at
io

n
 o

f t
h

e 
bi

ol
og

ic
al

 s
to

ck
s 

of
 r

aw
 m

at
er

ia
ls

 
of

 a
 p

ar
ti

cu
la

r 
sp

ec
ie

s 
in

 a
ll 

m
et

h
od

s 
fo

r 
ev

al
u

at
io

n
 o

f p
la

n
t 

re
so

u
rc

es
 o

n
 a

n
y 

te
rr

it
or

y 
th

e 
ba

si
c 

ar
e 

da
ta

 c
on

ce
rn

in
g 

de
n

si
ty

 o
f 

ra
w

 m
at

er
ia

l 
st

oc
ks

 a
n

d 
th

e 
ar

ea
 o

f 
th

e 
te

rr
it

or
y 

w
h

er
e 

th
e 

sp
ec

ie
s 

h
av

e 
a 

re
so

u
rc

e 
va

lu
e.

 T
h

e 
ar

ea
 o

f r
es

ou
rc

e 
si

gn
ifi 

ca
n

t 
ar

ra
y 

is
 d

et
er

m
in

ed
 i

n
 t

h
e 
fi e

ld
 w

it
h

 a
 t

ap
e 

or
 a

 
pe

do
m

et
er

, i
n

 t
h

e 
de

sk
 s

ta
ge

 –
 p

ro
ce

ss
in

g 
da

ta
 o

f f
or

es
t 

an
d 

la
n

d 
m

an
ag

em
en

t.
 Q

u
an

ti
ta

ti
ve

 c
h

ar
ac

te
ri

st
ic

s 
of

 d
en

si
ty

 o
f 

th
e 

st
oc

k 
fo

r 
pa

rt
ic

u
la

r 
pl

an
t 

m
at

er
ia

l a
re

 d
efi

 n
ed

 w
it

h
 a

 s
et

 
of

 r
el

ev
an

t 
re

so
u

rc
e 

va
lu

es
, 

in
cl

u
di

n
g 

th
e 

si
ze

 a
n

d 
w

ei
gh

t 
of

 t
h

e 
ra

w
 m

at
er

ia
l, 

de
n

si
ty

 o
f 

it
s 

in
di

vi
du

al
s 

or
 p

ro
je

ct
iv

e 
co

ve
r.

W
h

ile
 d

et
er

m
in

in
g 

th
e 

re
so

u
rc

es
 o

f 
pl

an
ts

 b
y 

tr
ad

it
io

n
al

 
m

et
h

od
s,

 t
h

e 
st

at
is

ti
ca

l 
an

al
ys

is
 o

f 
th

e 
co

lle
ct

ed
 fi

 e
ld

 d
at

a 
is

 c
ar

ri
ed

 o
u

t;
 i

t 
se

rv
es

 a
s 

th
e 

ba
si

s 
fo

r 
ob

ta
in

in
g 

da
ta

 
on

 b
io

lo
gi

ca
l 

st
oc

k 
of

 a
 c

er
ta

in
 r

aw
 m

at
er

ia
l 

w
it

h
in

 t
h

e 
in

ve
st

ig
at

ed
 a

re
a.

 T
h

e 
es

ti
m

at
io

n
 o

f 
re

so
u

rc
es

 f
or

 p
la

n
t 

sp
ec

ie
s 

ov
er

 l
ar

ge
 a

re
as

 i
s 

ba
se

d 
on

 t
h

e 
av

er
ag

e 
va

lu
es

 
of

 r
aw

 s
to

ck
 d

en
si

ty
 o

f 
th

e 
sp

ec
ie

s 
an

d 
ex

tr
ap

ol
at

io
n

 o
f 

in
di

ce
s 

to
 t

h
e 

ar
ea

 o
f 

la
n

ds
 w

h
er

e 
it

s 
po

pu
la

ti
on

s 
h

av
e 

re
so

u
rc

e 
va

lu
e.

 T
h

e 
pr

op
or

ti
on

 o
f 

su
ch

 la
n

ds
 is

 d
et

er
m

in
ed

 
ex

pe
ri

m
en

ta
lly

. 
Th

e 
ar

ea
 

of
 

po
te

n
ti

al
 

ra
w

 
co

m
m

od
it

ie
s 

fo
r 

ea
ch

 o
f 

th
e 

m
od

el
 s

pe
ci

es
 i

s 
es

ti
m

at
ed

 o
n

 t
h

e 
ba

si
s 

of
 

an
al

ys
is

 o
f 

it
s 

en
vi

ro
n

m
en

ta
l 

an
d 

co
en

ot
ic

 a
ffi 

n
it

y,
 f

or
es

t 
an

d 
la

n
d 

m
an

ag
em

en
t 

ca
rt

og
ra

ph
ic

 
m

at
er

ia
ls

, 
da

ta
 

of
 

n
av

ig
at

io
n

 d
ev

ic
es

 a
n

d 
ae

ri
al

 p
h

ot
og

ra
ph

s.

 
A

va
ila

bl
e 

da
ta

 
fr

om
 

th
es

e 
m

at
er

ia
ls

 
on

ly
 

in
di

re
ct

ly
 

de
te

rm
in

e 
th

e 
po

te
n

ti
al

 a
re

a 
of

 p
la

n
t 

co
m

m
u

n
it

ie
s 

w
h

er
e 

a 
pa

rt
ic

u
la

r s
pe

ci
es

 o
f i

n
ve

st
ig

at
ed

 p
la

n
ts

 c
an

 o
cc

u
r;

 th
er

ef
or

e,
 

in
 o

rd
er

 to
 d

et
er

m
in

e 
ar

ea
s 

of
 p

ot
en

ti
al

 r
aw

 a
rr

ay
s 

fo
r 

ea
ch

 o
f 

th
e 

st
u

di
ed

 s
pe

ci
es

 is
 d

et
er

m
in

ed
 th

e 
fr

ac
ti

on
 o

f c
om

m
u

n
it

ie
s 

w
h

er
e 

it
s 

co
en

op
op

u
la

ti
on

s 
h

av
e 

re
so

u
rc

e 
si

gn
ifi 

ca
n

ce
 

am
on

g 
th

e 
to

ta
l 

n
u

m
be

r 
of

 r
es

ea
rc

h
ed

 c
om

m
u

n
it

ie
s 

w
it

h
 

th
e 

pr
es

en
ce

 o
f 

th
e 

an
al

yz
ed

 s
pe

ci
es

. 
M

ec
h

an
is

m
 f

or
 t

h
e 

fu
rt

h
er

 e
st

im
at

io
n

 o
f r

es
ou

rc
es

 o
f a

 p
ar

ti
cu

la
r 

pl
an

t 
sp

ec
ie

s 
fo

r 
a 

ce
rt

ai
n

 a
re

a 
is

 n
ot

 d
iff

er
ed

 f
ro

m
 t

ra
di

ti
on

al
 m

et
h

od
s 
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fo
r 

ca
lc

u
la

ti
on

 o
f 

bi
ol

og
ic

al
 r

es
ou

rc
es

, 
w

h
ic

h
 i

s 
de

te
rm

in
ed

 
by

 m
u

lt
ip

lic
at

io
n

 o
f 

th
e 

ra
w

 s
to

ck
 d

en
si

ty
 o

n
 t

h
e 

ar
ea

 o
f 

su
rv

ey
ed

 a
rr

ay
s.

 B
io

lo
gi

ca
l 

re
se

rv
e 

is
 d

et
er

m
in

ed
 i

n
 f

re
sh

ly
 

co
lle

ct
ed

 c
on

di
ti

on
s 

(if
 t

h
e 

ra
w

 m
at

er
ia

l 
co

m
pr

is
es

 f
re

sh
 

fr
u

it
s 

or
 o

th
er

 p
ar

ts
 o

f 
th

e 
pl

an
ts

), 
or

 i
n

 t
er

m
s 

of
 d

ry
 r

aw
 

m
at

er
ia

ls
 (

w
h

en
 t

h
e 

m
at

er
ia

ls
 a

re
 e

xe
m

pl
ifi 

ed
 b

y 
le

av
es

, 
co

rm
s,

 in
fl o

re
sc

en
ce

).

Fu
n

da
m

en
ta

lly
, 

th
er

e 
ar

e 
tw

o 
ba

si
c 

ap
pr

oa
ch

es
 

to
 

re
so

u
rc

e 
ev

al
u

at
io

n
 o

f 
pl

an
ts

 a
n

d 
ar

ea
s.

 O
n

e 
ap

pr
oa

ch
 

co
m

pr
is

es
 a

 s
in

gl
e-

ca
se

 s
tu

dy
 o

f r
es

ou
rc

e 
st

at
u

s 
of

 p
ar

ti
cu

la
r 

pl
an

t 
sp

ec
ie

s 
w

it
h

in
 a

n
 a

pp
ro

pr
ia

te
 a

re
a.

 T
h

is
 a

pp
ro

ac
h

 i
s 

im
pl

em
en

te
d 

by
 a

pp
ly

in
g 

of
 c

la
ss

ic
al

 m
et

h
od

s 
fo

r 
ev

al
u

at
io

n
 

of
 

re
so

u
rc

es
 

an
d 

m
et

h
od

s 
of

 
da

ta
 

ex
tr

ap
ol

at
io

n
. 

It
 

is
 

ca
rr

ie
d 

ou
t 

fo
r 

sc
ie

n
ti
fi c

al
ly

-b
as

ed
 r

eg
u

la
ti

on
 f

or
 t

h
e 

u
se

s 
of

 r
es

ou
rc

es
 o

f 
ec

on
om

ic
al

ly
 i

m
po

rt
an

t 
pl

an
t 

sp
ec

ie
s 

in
 t

h
e 

in
di

vi
du

al
 a

dm
in

is
tr

at
iv

e 
re

gi
on

s.
 A

n
ot

h
er

 a
pp

ro
ac

h
 is

 a
ss

oc
ia

te
d 

w
it

h
 lo

n
g-

te
rm

 s
ta

ti
on

ar
y 

ob
se

rv
at

io
n

s a
n

d 
fi n

al
ly

 fo
cu

se
s o

n
 th

e m
on

it
or

in
g o

f r
es

ou
rc

es
 

of
 th

e 
m

os
t v

al
u

ab
le

 p
la

n
t s

pe
ci

es
. I

n
 th

is
 c

as
e,

 th
e 

ba
si

c 
ar

e 
re

su
lt

s 
of

 t
h

e 
pr

im
ar

y 
ev

al
u

at
io

n
 o

f 
re

so
u

rc
es

, 
fo

llo
w

ed
 b

y 
ob

se
rv

at
io

n
 o

f c
h

an
ge

s 
in

 p
op

u
la

ti
on

s 
an

d 
re

so
u

rc
es

 o
f m

od
el

 
sp

ec
ie

s.
 M

et
h

od
ol

og
ic

al
 a

sp
ec

ts
 f

or
 m

on
it

or
in

g 
of

 r
es

ou
rc

es
 

of
 v

al
u

ab
le

 p
la

n
t s

pe
ci

es
 h

av
e 

re
ce

n
tl

y 
re

ce
iv

ed
 c

on
si

de
ra

bl
e 

at
te

n
ti

on
 [1

4]
. B

ot
h

 a
pp

ro
ac

h
es

 in
vo

lv
e 

th
e 

im
pl

em
en

ta
ti

on
 

of
 p

ri
m

ar
y 

ev
al

u
at

io
n

 o
f r

es
ou

rc
es

 a
n

d 
an

al
ys

is
 o

f i
m

po
rt

an
t 

re
so

u
rc

e 
ch

ar
ac

te
ri

st
ic

s 
of

 p
op

u
la

ti
on

s 
of

 v
al

u
ab

le
 s

pe
ci

es
. 

Th
e 

m
ai

n
 m

et
h

od
ol

og
ic

al
 a

pp
ro

ac
h

es
 to

 r
es

ou
rc

e 
ev

al
u

at
io

n
, 

im
pl

em
en

te
d 

in
 U

kr
ai

n
e,

 a
re

 li
st

ed
 b

el
ow

.
    

CH
AP

TE
R 

8

M
ET

H
O

DS
 O

F 
EV

AL
UA

TI
O

N
 O

F 
TH

E 
M

ED
IC

IN
AL

 P
LA

N
T 

RE
SO

UR
CE

S

M
et

h
od

ol
og

y 
an

d 
m

et
h

od
s 

fo
r 

ev
al

u
at

io
n

 o
f u

se
fu

l p
la

n
ts

, 
in

cl
u

di
n

g 
m

ed
ic

in
al

 o
n

es
, a

re
 la

rg
el

y 
de

te
rm

in
ed

 in
 t

er
m

s 
of

 
co

n
ce

pt
 o

f 
«r

es
ou

rc
e 

ev
al

u
at

io
n

» 
an

d 
as

si
gn

ed
 t

as
ks

. 
In

it
ia

l 
re

so
u

rc
e 

re
co

rd
 o

f u
se

fu
l p

la
n

ts
 is

 p
er

fo
rm

ed
 fo

r 
qu

al
it

at
iv

e 
an

d 
qu

an
ti

ta
ti

ve
 a

ss
es

sm
en

t o
f t

h
e 

re
so

u
rc

e 
st

at
u

s 
to

 e
n

su
re

 
th

ei
r 

su
st

ai
n

ab
le

 u
se

, r
es

to
ra

ti
on

 a
n

d 
pr

es
er

va
ti

on
.

Im
pl

em
en

ta
ti

on
 o

f 
w

or
ks

 c
on

ce
rn

in
g 

ev
al

u
at

io
n

 o
f 

w
ild

 
m

ed
ic

in
al

 p
la

n
t 

re
so

u
rc

es
 i

s 
ca

rr
ie

d 
ou

t 
in

 s
ev

er
al

 s
ta

ge
s,

 
w

h
ic

h
 a

re
 c

om
bi

n
ed

 a
pp

ro
pr

ia
te

ly
; 

th
e 

m
ai

n
 t

as
k 

of
 e

ac
h

 
of

 t
h

em
 i

s 
a 

m
ax

im
u

m
 c

ol
le

ct
io

n
 a

n
d 

ra
pi

d 
an

al
ys

is
 o

f 
in

fo
rm

at
io

n
 a

bo
u

t 
th

e 
ob

je
ct

s 
be

in
g 

st
u

di
ed

.

Pr
ep

ar
at

or
y 

(r
ec

on
na

is
sa

nc
e)

 s
ta

ge

Th
e 
fi r

st
 (

re
co

n
n

ai
ss

an
ce

) 
st

ag
e 

fo
r 

ev
al

u
at

io
n

 o
f 

pl
an

t 
re

so
u

rc
es

 i
s 

th
e 

an
al

ys
is

 o
f 

pr
im

ar
y 

da
ta

, 
th

e 
re

su
lt

s 
of

 
w

h
ic

h
 in

cl
u

de
:

– 
pr

ep
ar

at
io

n
 o

f t
h

e 
lis

t o
f m

ed
ic

in
al

 p
la

n
ts

, r
aw

 m
at

er
ia

ls
 

of
 w

h
ic

h
 a

re
 u

se
d;
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– 
an

al
ys

is
 o

f u
ti

liz
at

io
n

 o
f r

es
ou

rc
es

 o
f t

h
e 

st
u

di
ed

 s
pe

ci
es

 
w

it
h

in
 t

h
e 

re
gi

on
;

– 
an

al
ys

is
 o

f t
he

 re
pr

es
en

ta
tio

n 
of

 e
ac

h 
sp

ec
ie

s 
in

 th
e 

re
gi

on
;

– 
de

te
rm

in
at

io
n

 o
f t

er
m

s 
an

d 
sc

op
e 

of
 w

or
ks

 o
n

 r
es

ou
rc

e 
as

se
ss

m
en

t;
– 

co
or

di
n

at
io

n
 o

f 
re

so
u

rc
e 

st
u

dy
in

g 
w

or
ks

 w
it

h
 m

aj
or

 
la

n
d 

u
se

rs
.

Th
e 

w
or

ks
 b

eg
in

 b
y 

fo
rm

at
io

n
 o

f 
a 

lis
t 

of
 p

la
n

t 
sp

ec
ie

s,
 

w
h

os
e 

st
at

e 
of

 
re

so
u

rc
es

 
sh

ou
ld

 
be

 
in

ve
st

ig
at

ed
. 

Th
is

 
pr

im
ar

ily
 

co
n

ce
rn

s 
th

e 
sp

ec
ie

s,
 

fo
r 

w
h

ic
h

 
co

lle
ct

io
n

 
of

 
de

ri
ve

d 
ra

w
 m

at
er

ia
ls

 i
s 

su
bj

ec
te

d 
to

 l
im

it
at

io
n

. 
Fo

r 
an

 
ob

je
ct

iv
e 

an
al

ys
is

 o
f 

th
e 

st
at

u
s 

an
d 

dy
n

am
ic

s 
of

 n
at

u
ra

l 
pl

an
t 

re
so

u
rc

es
 i

t 
is

 a
pp

ro
pr

ia
te

 t
o 

in
cl

u
de

 t
o 

th
is

 l
is

t 
th

e 
sp

ec
ie

s,
 w

h
os

e 
n

at
u

ra
l 

re
so

u
rc

es
 a

re
 b

ei
n

g 
de

pl
et

ed
 d

u
e 

to
 

ch
an

ge
s 

in
 e

n
vi

ro
n

m
en

ta
l c

on
di

ti
on

s.
Fo

r 
u

rg
en

t 
an

d 
m

os
t 

de
ta

ile
d 

su
rv

ey
 d

es
er

ve
 t

he
 s

pe
ci

es
 

w
it

h 
re

st
ri

ct
ed

 
ha

bi
ta

t 
an

d 
sp

ec
ie

s 
of

 
m

ed
ic

in
al

 
pl

an
ts

, 
ap

pl
ie

d 
as

 s
ou

rc
es

 o
f s

ca
rc

e 
ra

w
 m

at
er

ia
ls

 (A
pp

en
di

x,
 T

ab
le

s 
1,

 3
). 

In
 s

om
e 

ca
se

s 
th

es
e 

ar
e 

cr
it

ic
al

 s
pe

ci
es

 i
n 

ne
ed

 o
f 

st
u

dy
 o

f t
he

 c
u

rr
en

t s
ta

te
 a

nd
 d

yn
am

ic
s 

of
 r

es
ou

rc
es

 w
it

ho
u

t 
th

e 
ex

cl
u

si
on

 o
f 

th
ei

r 
ra

w
 m

at
er

ia
ls

 f
or

 t
he

 d
ev

el
op

m
en

t 
an

d 
im

pl
em

en
ta

ti
on

 
of

 
pr

ot
ec

ti
ve

 
m

ea
su

re
s.

 
In

 
si

ng
le

 
ad

m
in

is
tr

at
iv

e 
re

gi
on

s 
qu

an
ti

ty
 

of
 

w
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m

ed
ic

in
al

 
pl

an
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, 
w

ho
se
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aw

 m
at

er
ia

ls
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re
 r

em
ov

ed
 f

ro
m

 t
he

 e
nv

ir
on

m
en

t,
 

va
ri

es
 m

ai
nl

y 
w

it
hi

n 
30

 s
pe

ci
es

. A
nd

 o
ft

en
 w

hi
le

 p
la

nn
in

g 
th

e 
am

ou
nt

 o
f 

ra
w

 m
at

er
ia

ls
 o

f 
m

ed
ic

in
al

 a
nd

 f
oo

d 
pl

an
ts
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o 

be
 

u
se

d,
 ta

xo
no

m
ic

 d
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er
en

ti
at

io
n 

of
 th

e 
sp

ec
ie

s 
ar

e 
no

t t
ak

en
 in
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ns

id
er

at
io

n.
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hi
s 

pr
im

ar
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 c
on

ce
rn

s 
th

e 
re

pr
es

en
ta

ti
ve

s 
of

 
th

e 
ge

ne
ra

 C
ra

ta
eg

us
, 

R
os

a,
 T

hy
m

us
, 

B
id

en
s 

et
c.

 T
he
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fo

re
, 

th
e 

lis
t 

of
 p

la
nt

 s
pe

ci
es

 w
it

h 
lim

it
ed

 r
aw

 m
at

er
ia

l 
re

so
u

rc
es

 
co

m
pr

is
es

 o
nl

y 
a 

ge
ne
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 n
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e 
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 o

ne
-t

w
o 

sp
ec

ie
s 

(e
.g

. A
ln
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na
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nd
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gl

ut
in

os
a)
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H

ow
ev

er
, 

it
 i

s 
im

po
rt

an
t 

to
 d

efi
 n

e 
th

e 
pl

an
t 

sp
ec

ie
s 

id
en

ti
ty
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f s

ig
ni
fi c

an
t 
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w
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at

er
ia

ls
. 
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e 

fu
rt

h
er
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te

p 
in
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 c
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ti
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l 
in

it
ia

l 
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ta
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n
al

ys
is
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n
ce

rn
in

g 
ch
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te
ri

st
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 t
h

e 
in
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st

ig
at

ed
 s

pe
ci
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n
d 

th
ei

r 
n

at
u

ra
l r

es
ou

rc
es
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 a

 d
et

er
m
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ed

 r
eg

io
n

.

Th
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n 
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f i
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tia
l d
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a 
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m

pr
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e s
ta
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tic

al
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n
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io
n 
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 m

ed
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in
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 m

at
er

ia
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, d
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 fo
re
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 a

nd
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m
an
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em

en
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en
to

ry
 m

at
er

ia
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an

d 
pr
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ar

y 
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gi
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 p
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nt
 r
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ou

rc
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 n
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u
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l 
in
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n
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 c
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e 
of
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nd
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eg
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 r
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u
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m
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ity
, 

na
tu

ra
l 

di
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an

d 
ot

he
r 
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ct
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fe
re

nc
es
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he
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ar

iu
m
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at

er
ia

ls
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 c

ol
le

ct
io

ns
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 p

la
nt

s 
an

d 
fu

ng
i 
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ito

ry
 o
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 d
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tr

ic
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eg

io
n 
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l d
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st
ic

 r
ep
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at
er

ia
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n

 c
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le
ct

io
n

 o
f r

aw
 m

ed
ic

in
al
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an
t 
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at

er
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ls
 (p

h
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n

et
w
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, C
en

tr
al
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 C
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 U
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n
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n
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of

 t
h

e 
M
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n
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n
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n

d 
N

at
u

ra
l 

R
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 U
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ai

n
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r 

re
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n
t 
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5 

ye
ar

s.
2.

 
C

ar
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ap

h
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m

at
er

ia
ls

 
(g

eo
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ta
n
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bo

ta
n

ic
al
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d 
ge

og
ra

ph
ic

al
 

m
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s 
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th

e 
m

os
t 
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n

ve
n

ie
n
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al
e                                          
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 2

,5
00

,0
00

, 1
: 6

00
,0

00
, 1
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00

,0
00

, a
n

d 
ra

re
ly

 1
: 1

00
,0

00
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ap
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 o
f f
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n
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en
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3.
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n
g 

m
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d 
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w
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h
 c
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 o
f 
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st
, 

m
ar
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, 

m
ea
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w
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it
h
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ar
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of

 v
eg

et
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n
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 e
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n
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at
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n
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 o
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e 
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 p
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n
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l 
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d 
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ot
ic
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m
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 p
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n
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al
ys

is
 o
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 d
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 p
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, 
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e 
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 f
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 d
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 b
e 
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d 
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h
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lu
m

e 
fo

r 
h

ar
ve
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 r
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 m
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l 
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 t
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 s
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n
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rg
an
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 c
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n
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ra
w
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 p
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n
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 p
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a 
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 b
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at
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n
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h
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at
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n
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te
 s
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at
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n
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n
d 
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n
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m
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t m
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ia

ls
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a 
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so

u
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es
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w
ild

 
m

ed
ic

in
al

 
pl

an
ts

 
ar

e 
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lu
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 d
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a 
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nd
 e

xp
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hi
ch
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t t
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 d
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sa
l o
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e 
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m
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t 
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m
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t 
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e 
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en

t p
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 F
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t m
an
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en
t 
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ec
t c

an
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e 
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u
nd
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te

 F
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s 
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m
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en
si
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m
en

t 
pr
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 e
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ry
 n

ot
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 p
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t 
ty
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 m
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s 
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d 
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 m
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 f
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 r
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 p
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pr
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e 
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og
ra
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 im
ag

e 
of

 th
e 
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d 
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 b
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b 
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m
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t t
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s 

th
e 
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n
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l 
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r 
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en
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e 
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m
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r 
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n 
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an
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ra
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 m

at
er
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fo
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e 
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n 
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l p
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an
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m
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s 
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 c
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 p
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m

en
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d 

w
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t 
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s 
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th
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r 
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ip
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e 
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he

se
 d
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vi
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u
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 d

et
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e 
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s 
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 p
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l 
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f 
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u
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r 
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se
d 

on
 t

he
ir
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 c
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 a

ffi 
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h
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n
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f 
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t 
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f 
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u
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 p
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n
t 
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 f
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m

ed
 a
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eg

is
te

r,
 w

h
er

e 
ar

e 
n

ot
ed

 f
or

es
tr

y,
 q

u
ar

te
r,

 a
rr

ay
 c

om
pr

is
in

g 
th

e 
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ec
ie

s,
 

ar
ra

y 
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u
ar

e 
an

d 
ot

h
er

 f
ea

tu
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s 
(if

 t
h

ey
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re
 a

va
ila

bl
e 
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 t

ax
 

de
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ri
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io
n

s)
; t

h
e 

ca
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og
ra
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ic
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ep

re
se

n
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ti
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s 
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r 
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te
n

ti
al
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so
u
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e 
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s 
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in
g 
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ed
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ig

. 8
).
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m
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u
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d 
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an
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en
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er
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 c
an
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e 

fo
u
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 o
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ce
s 
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ta
te
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in
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tr
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n
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em

en
t.
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ve
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m
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pe
d 
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r 
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u
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te
, 

pl
an
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 c
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Th
e 
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u
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 c
u
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 c
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g 
an
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ic
 m

at
er

ia
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 p
ro
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si
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f f
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 b
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. 

La
rg

er
 i

n 
fo

nt
 n

um
be

rs
 s

pe
ci

fy
 t

he
 n

um
be

r 
of

 q
ua

rt
er

s,
 

al
on

g 
w

it
h 

sh
ad

ed
 a

re
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 c
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h
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 b
e 

n
ot

ed
 t

h
at

 fo
r 

m
an

y 
sp

ec
ie

s 
of

 
m

ed
ic

in
al

 p
la

n
ts

 i
s 

di
ffi 

cu
lt

 t
o 

pr
ed

et
er

m
in

e 
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m
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m
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C

en
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er
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, 
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), 
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n
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m
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h
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e 
al

so
 

ar
e 

an
al

yz
ed

 
av

ai
la

bl
e 

in
fo

rm
at

io
n

 f
ro

m
 l

it
er

ar
y 

or
 o

ffi 
ci

al
 m

at
er

ia
ls

 r
el

at
in

g 
to

 
va

ri
ou

s 
as

pe
ct

s 
of

 n
at

u
ra

l 
re

so
u

rc
es

 o
f 

m
ed

ic
in

al
 p

la
n

t 
sp

ec
ie

s 
of

 a
 p

ar
ti

cu
la

r 
re

gi
on

. T
h

es
e 

m
ay

 b
e 

re
se

ar
ch

 p
ap

er
s,

 
m

on
og

ra
ph

s,
 t

ex
tb

oo
ks

.

O
n

e 
of

 t
h

e 
m

os
t 

im
po

rt
an

t 
co

m
po

n
en

ts
 o

f t
h

e 
in

it
ia

l d
at

a 
ar

e 
h

er
ba

ri
u

m
 s

am
pl

es
, 

be
ca

u
se

, 
fi r

st
 o

f 
al

l, 
it

 i
s 

es
se

n
ti

al
 

to
 b

e 
ac

qu
ai

n
te

d 
w

it
h

 h
er

ba
ri

u
m

 s
pe

ci
m

en
s 

of
 t

h
e 

st
u

di
ed

 
sp

ec
ie

s.
 T

h
is

 is
 e

sp
ec

ia
lly

 im
po

rt
an

t 
if 

va
lu

ab
le

 r
aw

 s
pe

ci
es

 
ar

e 
si

m
ila

r 
to

 c
lo

se
ly

 r
el

at
ed

 t
ax

on
s,

 s
u

ch
 a

s 
sp

ec
ie

s 
of

 
ge

n
er

a 
A

ch
ill

ea
, B

id
en

s,
 S

am
bu

cu
s 

et
c.

   
 

In
 o

rd
er

 t
o 

re
gu

la
te

 t
he

 v
ol

u
m

es
 o

f 
u

se
s 

of
 u

se
fu

l 
pl

an
t 

re
so

u
rc

es
 a

t t
he

 lo
ca

l l
ev

el
, r

es
ou

rc
e 

as
se

ss
m

en
t i

s 
ca

rr
ie

d 
ou

t 
w

ith
in

 i
nd

iv
id

u
al

 a
dm

in
is

tr
at

iv
e 

re
gi

on
s 

(o
bl

as
ts

) 
an

d 
at

 t
he

 
na

tio
na

l l
ev

el
 w

ith
in

 t
he

 r
aw

 a
re

a 
of

 m
od

el
 s

pe
ci

es
 o

r 
ta

xo
ns

.

Ta
ki

n
g 

in
to

 c
on

si
de

ra
ti

on
 t

h
at

 t
h

e 
m

ax
im

u
m

 t
er

m
 f

or
 

u
se

s 
of

 r
es

u
lt

s 
of

 r
es

ou
rc

e 
as

se
ss

m
en

t o
f h

er
ba

ce
ou

s 
pl

an
ts

, 
sh

ru
bs

, 
bu

sh
es

 a
n

d 
se

m
i-

bu
sh

es
 f

or
 r

eg
u

la
ti

on
 o

f 
th

e 
ra

w
 

ap
pl

ic
at

io
n

 l
as

ts
 a

pp
ro

xi
m

at
el

y 
fo

r 
5 

ye
ar

s,
 t

h
e 

te
rm

s 
of

 
ex

pe
rt

 a
ss

es
sm

en
t 

w
it

h
in

 a
 c

er
ta

in
 t

er
ri

to
ry

 h
av

e 
to

 b
e 

as
 

co
n

ci
se

 a
s 

po
ss

ib
le

. 
In

 g
en

er
al

, 
th

e 
re

so
u

rc
e 

es
ti

m
at

io
n

 o
f 

ra
w

 p
la

n
t 

sp
ec

ie
s 

w
it

h
in

 t
h

e 
re

gi
on

 i
s 

ca
rr

ie
d 

ou
t 

on
ce

 2
 

ye
ar

s,
 s

o 
du

ri
n

g 
pl

an
n

in
g 

is
 n

ec
es

sa
ry

 t
o 

de
te

rm
in

e 
cl

ea
rl

y 
th

e 
du

ra
ti

on
 a

n
d 

se
qu

en
ce

 o
f 

re
so

u
rc

e 
su

rv
ey

 o
f 

th
e 

ar
ea

. 
In

 c
as

es
 i

f 
th

er
e 

is
 a

 n
ee

d 
to

 d
et

er
m

in
e 

th
e 

re
so

u
rc

es
 o

f 
on

e 
or

 m
or

e 
pl

an
t 

sp
ec

ie
s 

w
it

h
in

 t
h

e 
ad

m
in

is
tr

at
iv

e 
re

gi
on

, 
re

so
u

rc
e 

st
u

di
es

 c
an

 b
e 

pe
rf

or
m

ed
 d

u
ri

n
g 

a 
ye

ar
.

   
S

im
u

lt
an

eo
u

sl
y 

w
it

h
 d

et
er

m
in

at
io

n
 o

f 
th

e 
lis

t 
of

 m
od

el
 

ob
je

ct
s,

 t
h

e 
po

ss
ib

le
 t

er
m

s 
ar

e 
be

in
g 

pl
an

n
ed

, 
as

 w
el

l 
as

 s
eq

u
en

ce
 a

n
d 

du
ra

ti
on

 o
f 

ex
pe

di
ti

on
ar

y 
su

rv
ey

 o
f 

th
e 

ar
ea

. 
Fi

el
d 

w
or

k 
pe

rt
ai

n
in

g 
to

 r
es

ou
rc

e 
as

se
ss

m
en

t 
of

 r
aw

 
sp

ec
ie

s 
is

 p
er

fo
rm

ed
 i

n
 t

h
e 

pe
ri

od
 o

f 
m

ax
im

u
m

 r
es

ou
rc

e 
si

gn
ifi 

ca
n

ce
 f

or
 p

op
u

la
ti

on
s 

of
 c

er
ta

in
 s

pe
ci

es
. 

D
ep

en
di

n
g 

on
 t

h
e 

ty
pe

 o
f 

m
at

er
ia

l 
an

d 
lif

e 
fo

rm
s 

of
 p

la
n

ts
, 

th
es

e 
pe

ri
od

s 
ar

e 
n

ot
 t

h
e 

sa
m

e 
fo

r 
al

l r
aw

 s
pe

ci
es

. T
h

es
e 

fe
at

u
re

s 
ar

e 
ta

ke
n

 
in

to
 

ac
co

u
n

t 
w

h
en

 
pl

an
n

in
g 

th
e 

se
qu

en
ce

 
an

d 
fr

eq
u

en
cy

 
of

 
in

sp
ec

ti
on

 
of

 
pa

rt
ic

u
la

r 
re

gi
on

s.
 

O
u

r 
ex

pe
ri

en
ce

 a
n

d 
pr

ac
ti

ce
 o

f 
re

so
u

rc
e 

st
u

di
es

 s
u

gg
es

t 
th

at
 

re
so

u
rc

e 
as

se
ss

m
en

t 
of

 2
0 

%
 r

aw
 s

pe
ci

es
 o

f 
m

ed
ic

in
al

 
an

d 
fo

od
 p

la
n

ts
 s

h
ou

ld
 b

e 
ca

rr
ie

d 
ou

t 
in

 A
pr

il-
M

ay
, 

m
or

e 
th

an
 6

0 
%

 –
 i

n
 J

u
n

e 
an

d 
Ju

ly
, 

10
–1

5 
%

 –
 i

n
 A

u
gu

st
 a

n
d 

S
ep

te
m

be
r,

 t
h

e 
re

st
 –

 d
u

ri
n

g 
an

y 
ve

ge
ta

ti
on

 p
er

io
d.

 I
t 

m
ea

n
s 

th
at

 r
es

ou
rc

e 
fi e

ld
 r

es
ea

rc
h

 i
n

 a
 p

ar
ti

cu
la

r 
ar

ea
 i

s 
pl

an
n

ed
 in

 s
ev

er
al

 s
ta

ge
s.

D
u

ri
n

g 
th

e 
pr

ep
ar

at
io

n
 s

ta
ge

, t
h

e 
pl

an
s 

fo
r i

m
pl

em
en

ta
ti

on
 

of
 fi

 e
ld

 w
or

k 
ar

e 
ag

re
ed

 w
it

h
 m

aj
or

 l
an

d 
u

se
rs

, 
w

h
er

e 
th

e 
re

so
u

rc
e 

as
se

ss
m

en
t o

f r
aw

 s
pe

ci
es

 is
 g

oi
n

g 
to

 b
e 

ca
rr

ie
d 

ou
t.

 
It

 c
on

ce
rn

s 
th

e 
fo

re
st

ry
 a

n
d 

la
n

d 
m

an
ag

em
en

t 
au

th
or

it
ie

s 
in

 p
ar

ti
cu

la
r 

re
gi

on
s 

an
d 

th
ei

r 
lo

ca
l 

u
n

it
s.

 T
h

is
 a

pp
ro

va
l 

is
 

re
qu

ir
ed

 b
ec

au
se

 «…
 e

va
lu

at
io

n
 o

f p
la

n
t r

es
ou

rc
es

, v
ol

u
m

es
, 

ch
ar

ac
te

r 
an

d 
m

od
e 

of
 t

h
ei

r 
u

se
s…

 is
 c

ar
ri

ed
 o

u
t 

to
 p

ro
vi

de
 

in
fo

rm
at

io
n

 o
n

 t
h

e 
st

at
u

s 
of

 fl 
or

a 
fo

r 
ex

ec
u

ti
ve

 g
ov

er
n

m
en

ts
 

an
d 

lo
ca

l a
u

th
or

it
ie

s,
 a

s 
w

el
l a

s 
ow

n
er

s 
an

d 
u

se
rs

 (i
n

cl
u

di
n

g 
te

n
an

ts
) 

of
 l

an
d 

ar
ea

s,
 w

h
er

e 
ob

je
ct

s 
of

 t
h

e 
pl

an
t 

w
or

ld
 a

re
 

lo
ca

te
d 

« 
[1

1]
.



17
0

17
1

Th
e 

ob
ta

in
ed

 d
at

a 
ar

e 
un

ite
d 

in
to

 a
 u

ni
fi e

d 
re

gi
st

ry
 f

or
 a

 
pa

rt
ic

ul
ar

 s
pe

ci
es

 a
nd

 r
eg

io
n.

 O
n 

th
e 

ba
si

s 
of

 a
na

ly
si

s 
of

 in
iti

al
 

da
ta

 th
e 

pl
an

s 
co

nc
er

ni
ng

 e
xp

ed
iti

on
ar

y 
su

rv
ey

 o
f t

he
 s

tu
dy

 a
re

a 
ar

e 
de

ve
lo

pe
d.

 T
he

 r
ou

te
 o

f e
xp

ed
iti

on
ar

y 
su

rv
ey

 is
 p

ut
 u

po
n 

th
e 

ad
m

in
is

tr
at

iv
e 

m
ap

. T
he

 k
ey

 lo
ca

tio
ns

 fo
r fi

 e
ld

 w
or

k 
in

ve
st

ig
at

io
n

 
ar

e 
de

te
rm

in
ed

, 
fo

r 
w

hi
ch

 a
re

 w
or

ki
ng

 o
ut

 t
he

 d
et

ai
le

d 
ro

ut
es

, 
ap

pl
yi

ng
 fo

re
st

 a
nd

 la
nd

 m
an

ag
em

en
t m

ap
s 

an
d 

pl
an

s.

Ex
pe

di
tio

na
ry

 s
ta

ge

Fi
el

d 
w

or
ks

 a
re

 c
ar

ri
ed

 o
u

t 
ac

co
rd

in
g 

to
 t

h
e 

dr
af

te
d 

ro
u

te
 

an
d 

pl
an

 o
f r

es
ou

rc
e 

as
se

ss
m

en
t 

of
 m

ed
ic

in
al

 p
la

n
ts

. T
h

er
e 

ar
e 

se
ve

ra
l a

pp
ro

ac
h

es
 fo

r 
ev

al
u

at
io

n
 o

f r
es

ou
rc

es
 fr

om
 w

ild
 

ra
w

 m
at

er
ia

ls
.

S
am

pl
in

g 
ap

pr
oa

ch
 

is
 

u
se

d 
th

e 
m

os
t 

fr
eq

u
en

tl
y;

 
th

e 
se

le
ct

io
n

 o
f 

po
te

n
ti

al
ly

 p
ro

du
ct

iv
e 

ar
ea

s 
an

d 
dr

af
ti

n
g 

of
 

w
or

ki
n

g 
ro

u
te

s 
is

 b
as

ed
 o

n
 in

it
ia

l d
at

a,
 c

on
si

de
ri

n
g 

co
en

ot
ic

 
an

d 
ec

ol
og

ic
al

 a
ffi 

n
it

y 
of

 t
h

e 
pl

an
t 

ta
xo

n
s.

 T
h

e 
ar

ea
 o

f 
po

te
n

ti
al

 r
aw

 h
ab

it
at

s 
of

 p
ar

ti
cu

la
r 

sp
ec

ie
s 

is
 n

ot
 i

de
n

ti
ca

l 
to

 t
h

e 
ar

ea
 o

f 
th

e 
sp

ec
ie

s 
di

st
ri

bu
ti

on
. 

It
 c

on
ce

rn
s 

on
ly

 t
h

e 
ar

ea
 in

 w
h

ic
h

 t
h

e 
st

u
di

ed
 s

pe
ci

es
 h

as
 a

 r
aw

 v
al

u
e;

 fo
r 

m
os

t 
h

er
ba

ce
ou

s 
sp

ec
ie

s 
su

ch
 a

re
a 

ca
n

 c
om

pr
is

e 
fr

om
 1

 to
 1

0 
%

 o
f 

co
en

ot
ic

 e
co

to
pe

 a
re

a,
 p

ot
en

ti
al

ly
 s

u
it

ab
le

 f
or

 g
ro

w
th

 o
f 

th
e 

sp
ec

ie
s 

in
 a

 p
ar

ti
cu

la
r 

re
gi

on
. 

If
 t

h
e 

va
lu

e 
is

 l
es

s 
th

an
 1

 %
, 

th
e 

sp
ec

ie
s 

re
qu

ir
es

 t
h

e 
re

st
ri

ct
io

n
 o

f i
ts

 u
se

 o
r 

pr
ot

ec
ti

on
.

In
 o

rd
er

 t
o 

pr
ov

id
e 

a 
sc

ie
n

ti
fi c

al
ly

-b
as

ed
 r

eg
u

la
ti

on
 o

n
 

th
e 

u
se

 
of

 
re

so
u

rc
es

 
w

it
h

in
 

a 
pa

rt
ic

u
la

r 
ad

m
in

is
tr

at
iv

e 
re

gi
on

, 
it

 i
s 

im
po

rt
an

t 
to

 c
la

ri
fy

 t
h

e 
am

pl
it

u
de

 o
f 

re
so

u
rc

e 
si

gn
ifi 

ca
n

ce
 o

f 
th

e 
co

en
op

op
u

la
ti

on
s 

of
 e

ac
h

 m
od

el
 s

pe
ci

es
 

on
 t

h
is

 t
er

ri
to

ry
 a

n
d 

th
e 

ar
ea

 o
f 

la
n

ds
, 

op
ti

m
al

 f
or

 g
ro

w
th

 
of

 t
h

e 
pl

an
t 

sp
ec

ie
s.

 I
t 

is
 a

ch
ie

ve
d 

in
 t

h
e 

co
u

rs
e 

of
 fi

 e
ld

 
re

so
u

rc
e 

su
rv

ey
s 

in
 th

e 
re

gi
on

 a
n

d 
de

te
rm

in
at

io
n

 o
f r

es
ou

rc
e 

si
gn

ifi 
ca

n
ce

 o
f 

co
en

op
op

u
la

ti
on

s 
of

 t
h

e 
st

u
di

ed
 s

pe
ci

es
 a

n
d 

fu
rt

h
er

 s
ta

ti
st

ic
al

 p
ro

ce
ss

in
g 

of
 r

ec
ei

ve
d 

re
su

lt
s.

Th
e 

ge
n

er
al

 
sc

h
em

e 
of

 
re

so
u

rc
e 

st
u

di
es

 
is

 
de

sc
ri

be
d 

in
 c

la
ss

ic
al

 t
ec

h
n

iq
u

es
 [

14
]; 

it
 i

n
vo

lv
es

 t
h

e 
fu

lfi 
llm

en
t 

of
 

ap
pr

op
ri

at
e 

pr
oc

ed
u

re
s 

on
 

ev
al

u
at

io
n

 
se

ct
io

n
s 

(a
re

as
) 

ac
co

rd
in

g 
to

 a
 p

ar
ti

cu
la

r 
ro

u
te

. 
Th

e 
de

n
si

ty
 o

f 
ra

w
 m

at
er

ia
l 

re
so

u
rc

es
 i

s 
es

ta
bl

is
h

ed
 b

y 
m

et
h

od
s 

de
sc

ri
be

d 
be

lo
w

. 
R

aw
 

of
 m

od
el

 s
pe

ci
es

 fr
om

 t
h

es
e 

se
ct

io
n

s 
ar

e 
w

ei
gh

ed
 o

r 
on

e 
ca

n
 

ap
pl

y 
ex

pr
es

s-
m

et
h

od
s 

fo
r 

re
so

u
rc

e 
es

ti
m

at
io

n
, d

et
er

m
in

in
g 

in
di

ce
s 

of
 r

es
er

ve
 d

en
si

ty
 o

n
 t

h
e 

ba
si

s 
of

 t
h

e 
co

rr
el

at
iv

e 
co

n
n

ec
ti

on
s 

or
 m

or
ph

om
et

ri
c,

 w
ei

gh
t 

an
d 

ot
h

er
 r

es
ou

rc
e 

va
lu

e 
ch

ar
ac

te
ri

st
ic

s 
fo

r 
po

pu
la

ti
on

s 
of

 
pa

rt
ic

u
la

r 
pl

an
t 

sp
ec

ie
s.

A
pp

lic
at

io
n

 
of

 
se

le
ct

iv
e 

ap
pr

oa
ch

 
pr

ov
id

es
 

ac
cu

ra
te

 
ev

al
u

at
io

n
 r

es
u

lt
s 

fo
r 

in
di

vi
du

al
 a

re
a,

 t
h

e 
lo

ca
ti

on
 o

f 
w

h
ic

h
 

is
 p

u
t 

on
 t

h
e 

m
ap

. 
Th

es
e 

da
ta

 a
re

 v
al

u
ab

le
 f

or
 m

on
it

or
in

g.
 

Th
e 

ap
pr

oa
ch

 
is

 
u

se
d 

du
ri

n
g 

pr
ep

ar
at

io
n

 
of

 
th

e 
S

ta
te

 
C

ad
as

tr
e 

of
 F

lo
ra

 o
f 

U
kr

ai
n

e 
an

d 
it

s 
co

m
po

n
en

ts
, 

i.e
. 

th
e 

C
ad

as
tr

e 
(in

ve
n

to
ry

) 
of

 
pl

an
t 

re
so

u
rc

es
. 

A
pp

ly
in

g 
th

is
 

se
le

ct
iv

e 
ap

pr
oa

ch
, n

ot
 a

ll 
po

te
n

ti
al

 h
ab

it
at

s 
an

d 
ra

w
 a

rr
ay

s 
ar

e 
ex

am
in

ed
. 

If
 t

h
e 

re
so

u
rc

e 
st

u
di

es
 c

ov
er

 la
rg

e 
ar

ea
s,

 t
h

e 
ef

fe
ct

iv
en

es
s 

of
 t

h
is

 a
pp

ro
ac

h
 i

s 
re

du
ce

d,
 s

in
ce

 e
ve

n
 i

n
 t

h
e 

pr
es

en
ce

 o
f 

tr
an

sp
or

t 
pr

ov
is

io
n

 a
n

d 
of

 t
h

e 
re

se
ar

ch
 t

ea
m

 o
f 

10
–1

5 
pe

rs
on

s,
 t

h
e 

ev
al

u
at

io
n

 o
f r

aw
 m

at
er

ia
ls

 o
f o

n
e 

pl
an

t 
sp

ec
ie

s 
w

it
h

in
 t

h
e 

ad
m

in
is

tr
at

iv
e 

re
gi

on
 r

eq
u

ir
es

 n
ot

 l
es

s 
th

an
 3

0 
da

ys
.

It
 s

h
ou

ld
 b

e 
ke

pt
 i

n
 m

in
d 

th
at

 t
h

e 
m

ai
n

 p
u

rp
os

e 
of

 t
h

e 
re

so
u

rc
e 

as
se

ss
m

en
t 

of
 a

 p
ar

ti
cu

la
r 

pl
an

t 
sp

ec
ie

s 
is

 n
ot

 
th

e 
m

ax
im

u
m

 a
pp

lic
at

io
n

 o
f 

n
at

u
ra

l 
re

so
u

rc
es

, 
bu

t 
th

e 
op

ti
m

al
 c

on
di

ti
on

s 
fo

r 
th

e 
re

st
or

at
io

n
 o

f 
it

s 
po

pu
la

ti
on

s.
 I

n
 

ad
di

ti
on

, d
u

e 
to

 t
h

e 
cu

rr
en

t 
st

at
e 

of
 t

h
e 

le
ga

l f
ra

m
ew

or
k 

on
 

m
an

ag
em

en
t 

re
gu

la
ti

on
 o

f 
n

at
u

ra
l 

re
so

u
rc

es
 o

f 
m

ed
ic

in
al

 
pl

an
ts

, 
it

 c
an

 b
e 

co
n

tr
ol

le
d 

on
ly

 t
h

e 
sp

ec
ia

l 
u

se
s 

of
 t

h
es

e 
re

so
u

rc
es

. 
It

 d
oe

s 
n

ot
 t

ak
e 

in
to

 c
on

si
de

ra
ti

on
 t

h
e 

ov
er

al
l 

u
se

s 
(fo

r 
pe

rs
on

al
 p

u
rp

os
es

), 
th

e 
vo

lu
m

es
 o

f w
h

ic
h

 a
re

 o
ft

en
 

n
ot

 d
et

er
m

in
ed

 e
ve

n
 a

pp
ro

xi
m

at
el

y,
 s

in
ce

 i
t 

is
 d

iffi
 c

u
lt

 t
o 
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re
gu

la
te

 s
u

ch
 p

ro
ce

ss
es

. T
h

e 
n

at
u

ra
l r

es
ou

rc
es

 o
f m

ed
ic

in
al

 
pl

an
ts

 c
an

 a
ls

o 
be

 r
ed

u
ce

d 
be

ca
u

se
 o

f 
th

ei
r 

in
di

re
ct

 u
se

s,
 

in
cl

u
di

n
g 

th
e 

u
ti

liz
at

io
n

 o
f 

pl
ot

s 
of

 v
al

u
ab

le
 r

aw
 a

rr
ay

s 
of

 t
h

es
e 

pl
an

ts
 f

or
 g

ra
zi

n
g,

 r
ec

re
at

io
n

, 
co

n
st

ru
ct

io
n

 e
tc

. 
Th

er
ef

or
e,

 
th

e 
im

pl
em

en
ta

ti
on

 
of

 
se

le
ct

iv
e 

ap
pr

oa
ch

 
is

 
en

vi
ro

n
m

en
ta

lly
 a

n
d 

ec
on

om
ic

al
ly

 ju
st

ifi 
ed

.

To
 

de
te

rm
in

e 
th

e 
n

at
u

ra
l 

re
so

u
rc

es
 

in
 

a 
la

rg
e 

ar
ea

 
w

it
h

in
 l

im
it

ed
 t

im
e 

is
 a

ls
o 

po
ss

ib
le

 t
o 

u
se

 a
n

 e
xt

ra
po

la
ti

on
 

ap
pr

oa
ch

, 
in

 t
h

e 
co

u
rs

e 
of

 w
h

ic
h

 t
h

e 
ob

ta
in

ed
 q

u
an

ti
ta

ti
ve

 
ch

ar
ac

te
ri

st
ic

s 
of

 p
la

n
t 

re
so

u
rc

es
 o

f 
pa

rt
ic

u
la

r 
pl

ot
s 

ar
e 

ex
tr

ap
ol

at
ed

 u
po

n
 t

h
e 

ar
ea

s,
 s

im
ila

r 
in

 t
er

m
s 

of
 e

co
lo

gi
ca

l 
an

d 
ph

yt
oc

oe
n

ot
ic

 e
xp

on
en

ts
. 

To
 d

et
er

m
in

e 
th

e 
re

so
u

rc
es

 
of

 m
ed

ic
in

al
 p

la
n

ts
 u

si
n

g 
th

e 
ex

tr
ap

ol
at

io
n

 a
pp

ro
ac

h
, 

it
 

is
 r

eq
u

ir
ed

 o
cc

u
rr

en
ce

 o
f 

de
n

si
ty

 v
al

u
es

 f
or

 r
es

ou
rc

es
 o

f 
pa

rt
ic

u
la

r 
pl

an
t 

sp
ec

ie
s 

an
d 

th
e 

ar
ea

 o
f 

it
s 

po
te

n
ti

al
 r

aw
 

h
ab

it
at

s 
in

 t
h

e 
re

gi
on

, w
h

ic
h

 c
an

 b
e 

de
te

rm
in

ed
 in

 a
bs

ol
u

te
 

n
u

m
be

rs
 (

h
a)

 o
r 

as
 a

 p
er

ce
n

ta
ge

 o
f 

th
e 

to
ta

l 
ar

ea
. 

In
 o

rd
er

 
of

 
su

st
ai

n
ab

le
 

u
se

 
of

 
de

te
rm

in
ed

 
ph

yt
or

es
ou

rc
es

, 
th

e 
ap

pl
ic

at
io

n
s 

of
 w

h
ic

h
 h

av
e 

lim
it

at
io

n
s,

 f
or

 e
xt

ra
po

la
ti

on
 

ap
pr

oa
ch

 
ar

e 
ta

ke
n

 
th

e 
m

in
im

u
m

 
de

n
si

ty
 

va
lu

es
 

fo
r 

re
so

u
rc

es
 o

f 
th

es
e 

sp
ec

ie
s.

 E
va

lu
at

io
n

 o
f 

ph
yt

or
es

ou
rc

es
 

by
 u

si
n

g 
ex

tr
ap

ol
at

io
n

 m
et

h
od

 g
iv

es
 l

es
s 

ac
cu

ra
te

 r
es

u
lt

s,
 

m
ap

pi
n

g 
of

 a
rr

ay
s 

is
 o

ft
en

 im
po

ss
ib

le
, b

u
t 

it
 is

 e
co

n
om

ic
al

ly
 

m
or

e 
ad

va
n

ta
ge

ou
s 

in
 r

es
ou

rc
e 

su
rv

ey
s 

ov
er

 la
rg

e 
ar

ea
s,

 a
s 

th
e 

re
su

lt
s 

of
 a

pp
ro

pr
ia

te
 r

es
ou

rc
e 

re
se

ar
ch

 lo
se

 t
h

ei
r 

va
lu

e 
af

te
r 

5–
7 

ye
ar

s.

E
xt

ra
po

la
ti

on
 

is
 

be
tt

er
 

to
 

u
se

 
fo

r 
th

e 
sp

ec
ie

s,
 

ar
ea

 
di

st
ri

bu
ti

on
 o

f 
w

h
ic

h
 c

an
 e

as
ily

 b
e 

de
te

rm
in

ed
 b

y 
av

ai
la

bl
e 

fo
re

st
 

or
 

la
n

d 
su

rv
ey

 
m

ap
s,

 
i.e

. 
sp

ec
ie

s 
of

 
th

e 
ge

n
er

a 
Pi

nu
s,

 Q
ue

rc
us

, 
A

ln
us

, 
V

ac
ci

ni
um

, 
Le

du
m

, 
Fr

an
gu

la
, 

U
rt

ic
a,

 
C

on
va

lla
ri

a,
 A

ch
ill

ea
. S

u
ch

 s
pe

ci
es

 a
re

 p
u

t 
on

 t
h

e 
ta

x 
m

ap
s 

or
 a

re
 t

yp
ic

al
 f

or
 c

er
ta

in
 a

gr
ic

u
lt

u
ra

l 
la

n
ds

. 
B

as
ed

 o
n

 t
h

e 
an

al
ys

is
 o

f 
fo

re
st

 o
r 

la
n

d 
m

an
ag

em
en

t 
da

ta
 a

n
d 

su
rv

ey
ed

 
h

ab
it

at
s 

of
 t

h
e 

sp
ec

ie
s 

ar
e 

de
te

rm
in

ed
 t

h
e 

pe
rc

en
ta

ge
 o

f 

su
ch

 c
om

m
u

n
it

ie
s 

w
it

h
in

 t
h

e 
de

te
rm

in
ed

 a
re

a 
an

d 
th

en
 t

h
e 

es
ti

m
at

ed
 b

io
lo

gi
ca

l r
es

er
ve

 o
f r

aw
 m

at
er

ia
l.

M
u

ch
 m

or
e 

di
ffi 

cu
lt

 t
as

k 
is

 t
o 

de
te

ct
 p

ot
en

ti
al

 r
aw

 p
lo

ts
 

fo
r 

sp
ec

ie
s,

 d
is

tr
ib

u
te

d 
fr

ag
m

en
ta

ri
ly

 o
r 

si
n

gl
y,

 s
u

ch
 A

co
ru

s 
ca

la
m

us
, 

N
ym

ph
ae

a 
al

ba
, 

Po
ly

go
na

tu
m

 s
pp

., 
R

os
a 

sp
p.

, 
C

ra
ta

eg
us

 s
pp

., 
B

er
be

ri
s 

sp
p.

, 
Po

te
nt

ill
a 

er
ec

ta
, 

Po
ly

go
nu

m
 

bi
st

or
ta

, 
Po

ly
go

nu
m

 p
er

si
ca

ri
a 

et
c.

 T
h

e 
se

le
ct

iv
e 

ap
pr

oa
ch

 
co

m
bi

n
ed

 w
it

h
 e

xt
ra

po
la

ti
on

 i
s 

m
or

e 
fr

eq
u

en
tl

y 
ap

pl
ie

d 
fo

r 
th

es
e 

sp
ec

ie
s.

R
aw

 h
ab

it
at

s 
of

 s
u

ch
 s

pe
ci

es
 a

re
 o

ft
en

 f
ou

n
d 

du
ri

n
g 

ex
pe

di
ti

on
s 

w
h

en
 e

xa
m

in
in

g 
th

e 
po

te
n

ti
al

 r
aw

 l
oc

at
io

n
s 

fo
r 

th
e 

sp
ec

ifi 
ed

 t
yp

e 
of

 a
re

as
. 

Th
e 

ra
w

 w
ei

gh
t 

in
di

ce
s,

 
w

h
ic

h
, 

in
 c

as
e 

of
 s

ta
ti

st
ic

al
ly

 r
el

ia
bl

e 
sa

m
pl

e 
si

ze
, 

ca
n

 b
e 

ex
tr

ap
ol

at
ed

 t
o 

en
vi

ro
n

m
en

ta
lly

 a
n

d 
co

en
ot

ic
 s

im
ila

r 
ar

ea
s 

w
it

h
 t

h
e 

fu
rt

h
er

 e
st

im
at

io
n

 o
f 

th
e 

ap
pr

ox
im

at
e 

ra
w

 r
es

er
ve

 
in

 a
 p

ar
ti

cu
la

r 
ar

ea
, 

ar
e 

de
te

rm
in

ed
 o

n
 t

h
e 

su
rv

ey
ed

 p
lo

ts
.  

Th
is

 a
pp

ro
ac

h
 p

ro
vi

de
s 

an
 a

pp
ro

xi
m

at
e 

da
ta

 o
n

 b
io

lo
gi

ca
l 

re
so

u
rc

es
 a

n
d 

ca
n

 b
e 

u
se

d 
fo

r 
sp

ec
ie

s 
th

at
 a

re
 n

ot
 s

u
bj

ec
te

d 
to

 t
h

e 
st

ri
ct

 l
im

it
at

io
n

 f
or

 s
pe

ci
al

 a
pp

lic
at

io
n

 o
f 

th
ei

r 
ra

w
 

m
at

er
ia

l. 
In

 a
dd

it
io

n
, e

xt
ra

po
la

ti
on

 is
 a

llo
w

ed
 o

n
ly

 in
 c

as
e 

of
 

th
e 

ex
am

in
in

g 
a 

la
rg

e 
n

u
m

be
r 

of
 a

 p
ar

ti
cu

la
r 

pl
an

t 
h

ab
it

at
s 

an
d 

it
s 

ec
oc

oe
n

ot
ic

 a
ffi 

n
it

y.
 F

or
 e

xa
m

pl
e,

 e
ve

n
 if

 it
 is

 k
n

ow
n

 
th

at
 t

h
e 

ap
pr

op
ri

at
e 

fo
re

st
 p

la
n

t 
co

n
di

ti
on

s 
ar

e 
su

it
ab

le
 f

or
 

th
e 

gr
ow

th
 o

f 
H

el
ic

hr
ys

um
 a

re
na

ri
um

, 
an

d 
it

 g
ro

w
s 

w
it

h
in

 
a 

gi
ve

n
 f

or
es

t 
ar

ea
 o

f 
ab

ou
t 

40
 h

ec
ta

re
s,

 i
t 

is
 n

ec
es

sa
ry

 
to

 l
ay

 a
t 

le
as

t 
20

 r
eg

is
tr

at
io

n
 p

lo
ts

 i
n

 d
iff

er
en

t 
pa

rt
s 

of
 

th
e 

ar
ra

y 
to

 o
bt

ai
n

 s
ta

ti
st

ic
al

ly
 r

el
ia

bl
e 

da
ta

 i
n

 r
el

at
io

n
 t

o 
th

e 
ra

w
 m

at
er

ia
l 

re
so

u
rc

es
. 

Th
is

 a
ls

o 
co

n
ce

rn
s 

Th
ym

us
 

m
ar

sc
ha

lli
an

us
, P

ot
en

til
la

 e
re

ct
a,

 e
tc

.

 I
n

 e
va

lu
at

io
n

 o
f 

ph
yt

or
es

ou
rc

es
 o

f 
an

y 
sp

ec
ie

s 
w

it
h

in
 

th
e 

ad
m

in
is

tr
at

iv
e 

re
gi

on
 o

r 
n

at
u

ra
l 

zo
n

e,
 i

t 
is

 o
pt

im
al

 t
o 

u
se

 a
 c

om
bi

n
at

io
n

 o
f 

ex
tr

ap
ol

at
io

n
 a

n
d 

sa
m

pl
in

g 
(s

el
ec

ti
ve

) 
ap

pr
oa

ch
es

. F
or

 in
st

an
ce

, e
va

lu
at

io
n

 th
e 

re
so

u
rc

es
 o

f A
co

ru
s 
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4

17
5

ca
la

m
us

, 
it

 i
s 

n
ot

 a
lw

ay
s 

co
n

ve
n

ie
n

t 
to

 p
er

fo
rm

 e
va

lu
at

io
n

 
w

or
ks

 
th

ro
u

gh
ou

t 
it

s 
gr

ow
th

 
ar

ea
, 

es
pe

ci
al

ly
 

w
h

en
 

th
e 

sp
ec

ie
s 

gr
ow

s 
on

 b
ot

h
 b

an
ks

 o
f a

 r
iv

er
 (F

ig
. 9

). 
In

 s
u

ch
 c

as
es

, 
th

e 
re

gi
st

ra
ti

on
 p

lo
ts

 a
re

 la
id

 a
lo

n
g 

on
e 

ba
n

k,
 w

h
er

e 
w

ei
gh

t 
in

di
ca

to
rs

 
ar

e 
es

ta
bl

is
h

ed
, 

w
h

ic
h

 
ar

e 
th

en
 

ex
tr

ap
ol

at
ed

 
to

 a
n

 a
rr

ay
 o

n
 t

h
e 

op
po

si
te

 b
an

k.
 T

h
e 

ar
ea

 o
f 

th
e 

la
tt

er
 i

s 
de

te
rm

in
ed

 v
is

u
al

ly
 o

r 
ap

pl
yi

n
g 

ca
rt

og
ra

ph
ic

 m
at

er
ia

ls
.

Th
e 

m
ai

n
 a

n
d 

th
e 

m
os

t 
im

po
rt

an
t 

in
di

ce
s 

of
 r

es
ou

rc
e 

ev
al

u
at

io
n

 i
s 

de
te

rm
in

at
io

n
 o

f 
th

e 
ra

w
 a

rr
ay

 (
br

u
sh

w
oo

d)
 

sq
u

ar
e 

an
d 

de
n

si
ty

 o
f 

ra
w

 m
at

er
ia

l 
re

se
rv

e 
(s

om
et

im
es

 t
h

e 
te

rm
s 

«y
ie

ld
» 

or
 «

pr
od

u
ct

iv
it

y»
 a

re
 u

se
d)

.

Fi
g.

 9
. A

pp
ro

xi
m

at
e 

ro
ut

e 
(_

 _
) a

nd
 l

oc
at

io
n 

of
 e

xp
er

im
en

ta
l 

pl
ot

s 
 ( 
→

 ) 
fo

r 
ev

al
ua

ti
on

 t
he

 r
es

ou
rc

es
 o

f 
A

co
ru

s 
ca

la
m

us
  

▄a
lo

ng
 t

he
 r

iv
er

. E
xt

ra
po

la
ti

on
 o

f 
re

so
ur

ce
 i

nd
ic

es
 t

o 
th

e 
ar

ra
y 

on
 t

he
 o

pp
os

it
e 

ba
nk

 ( 
↓ 

)

M
et

ho
ds

 o
f p

la
nt

 re
so

ur
ce

s 
ev

al
ua

tio
n 

in
 th

e 
fi e

ld

A
m

on
g 

th
e 

m
et

h
od

s 
fo

r 
ev

al
u

at
io

n
 o

f p
la

n
t 

re
so

u
rc

es
 t

h
e 

le
ad

in
g 

po
si

ti
on

s 
h

av
e 

th
e 

tr
ad

it
io

n
al

 s
pe

ci
fi c

 e
va

lu
at

io
n

 
m

et
h

od
s 

pe
rf

or
m

ed
 d

ir
ec

tl
y 

in
 t

h
e 
fi e

ld
 (

re
gi

st
ra

ti
on

 a
re

as
 

an
d 

pl
ot

s,
 tr

an
se

ct
s,

 m
od

el
 s

pe
ci

m
en

s,
 e

tc
.).

 T
h

e 
ap

pl
ic

at
io

n
 

of
 

th
es

e 
m

et
h

od
s 

pr
ov

id
es

 
th

e 
m

os
t 

ob
je

ct
iv

e 
da

ta
 

on
 

bi
ol

og
ic

al
 r

es
ou

rc
es

 f
or

 r
aw

 o
f 

va
lu

ab
le

 p
la

n
t 

sp
ec

ie
s 

in
 t

h
e 

lo
ca

lit
ie

s.
 H

ow
ev

er
, 

th
e 

u
se

 o
f 

th
is

 m
et

h
od

 i
s 

ap
pr

op
ri

at
e 

on
ly

 in
 ra

re
 c

as
es

 w
h

er
e 

it
 is

 n
ec

es
sa

ry
 to

 d
et

er
m

in
e 

av
ai

la
bl

e 
ph

yt
or

es
ou

rc
es

 i
n

 a
 p

ar
ti

cu
la

r 
ar

ea
. 

R
es

ou
rc

e 
as

se
ss

m
en

t 
by

 t
h

es
e 

m
et

h
od

s 
is

 t
im

e-
co

n
su

m
in

g 
an

d 
qu

it
e 

la
bo

ri
ou

s.

M
et

h
od

 o
f r

eg
is

tr
at

io
n

 a
re

as
 a

n
d 

pl
ot

s
Ac

co
rd

in
g 

to
 th

e 
dr

af
t r

ou
te

, a
 s

ur
ve

y 
of

 p
ot

en
tia

l h
ab

ita
ts

 o
f 

st
ud

ie
d 

pl
an

t s
pe

ci
es

 is
 c

on
du

ct
ed

. R
eg

is
tr

at
io

n 
(tr

ia
l) 

ar
ea

s 
an

d 
pl

ot
s 

ar
e 

la
id

 o
n 

di
sc

ov
er

ed
 a

rr
ay

s 
to

 a
cc

ou
nt

 th
e 

ra
w

 m
at

er
ia

l o
f 

th
e 

su
rv

ey
ed

 s
pe

ci
es

 a
cc

or
di

ng
 t

o 
de

te
rm

in
ed

 c
ri

te
ri

a 
(a

cc
ou

nt
 

ca
rd

). 
In

 U
kr

ai
ne

 t
he

re
 i

s 
an

 e
la

bo
ra

te
d 

an
 a

cc
ou

nt
 c

ar
d 

of
 

pl
an

t r
es

ou
rc

es
 (f

or
 m

ed
ic

in
al

, e
di

bl
e 

an
d 

ot
he

r 
gr

ou
ps

 o
f u

se
fu

l 
pl

an
ts

). 
Th

e 
pr

im
ar

y 
ac

co
un

t 
ca

rd
 c

om
pr

is
es

 U
kr

ai
ni

an
 a

nd
 

La
tin

 n
am

es
 o

f t
he

 s
pe

ci
es

, t
yp

e 
of

 r
aw

 m
at

er
ia

l –
 th

e 
pa

rt
s 

of
 a

 
pl

an
t, 

th
at

 a
re

 h
ar

ve
st

ed
 (r

oo
ts

, s
ee

ds
, e

tc
.).

Fi
n

d 
be

lo
w

 t
h

e 
ch

ar
ac

te
ri

st
ic

s 
of

 c
at

eg
or

ie
s 

th
at

 d
es

cr
ib

e 
th

e 
lo

ca
ti

on
, 

qu
an

ti
ta

ti
ve

 
an

d 
qu

al
it

at
iv

e 
st

at
e 

of
 

th
e 

re
so

u
rc

es
.

1.
 «L

oc
at

io
n

» –
 in

di
ca

te
s 

th
e 

n
am

e 
of

 th
e 

lo
ca

lit
y,

 fo
r f

or
es

ts
 

of
 fo

re
st

ry
 a

u
th

or
it

ie
s 

– 
th

e 
fo

re
st

ry
 n

am
e 

an
d 

n
u

m
be

r 
of

 th
e 

qu
ar

te
r 

w
it

h
in

 w
h

ic
h

 t
h

e 
co

m
m

u
n

it
y 

w
as

 o
bs

er
ve

d.
2.

 «
La

n
do

w
n

er
» 

– 
in

di
ca

te
s 

th
e 

ow
n

er
sh

ip
 o

f a
re

as
, w

h
er

e 
th

e 
pl

an
t 

co
m

m
u

n
it

ie
s 

oc
cu

r:
 p

ri
va

te
, 

co
m

m
u

n
al

 o
r 

st
at

e 
pr

op
er

ty
 

(a
gr

ic
u

lt
u

ra
l 

co
lle

ct
iv

e 
u

n
it

, 
th

e 
st

at
e 

fo
re

st
ry

, 
w

ild
lif

e 
re

se
rv

e,
 n

at
io

n
al

 n
at

u
ra

l p
ar

k,
 e

tc
.).

3.
 «

V
eg

et
at

io
n 

ty
pe

» 
– 

in
di

ca
te

s 
th

e 
ty

pe
 o

f 
ve

ge
ta

ti
on

, 
w

hi
ch

 th
e 

pl
an

t c
om

m
u

ni
ti

es
 b

el
on

g 
to

 (f
or

es
t,

 s
hr

u
b,

 s
te

pp
e,

 
m

ea
do

w
, 

m
ar

sh
, 

w
at

er
, 

ha
lo

ph
yt

ic
, 

ar
en

a,
 s

yn
an

th
ro

pi
c)

. 
Th

e 
de

sc
ri

pt
io

ns
 o

f t
he

 m
ai

n 
ve

ge
ta

ti
on

 ty
pe

s 
ar

e 
gi

ve
n 

be
lo

w
.

Fo
re

st
– 

ve
ge

ta
ti

on
, 

w
h

er
e 

tr
ee

s 
ar

e 
do

m
in

an
t 

in
 

co
m

m
u

n
it

ie
s,

 
ex

ce
pt

 
fo

r 
su

pp
re

ss
ed

 
tr

ee
s 

on
 

sp
h

ag
n

u
m

 b
og

s
S

h
ru

bb
y

– 
 p

la
n

t 
co

m
m

u
n

it
ie

s,
 w

h
er

e 
sh

ru
bs

 d
om

in
at

e
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S
te

pp
e

– 
op

en
 

h
er

ba
ce

ou
s 

ve
ge

ta
ti

on
, 

do
m

in
at

ed
 

by
 

so
d 

gr
as

se
s 

fr
om

 d
ry

 h
ab

it
at

s 
(x

er
op

h
yt

es
) 

w
it

h
 

w
in

te
r 

pe
ri

od
s 

of
 r

es
t 

(m
ai

n
ly

 s
pe

ci
es

 o
f 

ge
n

er
a 

Fe
st

u
ca

 a
n

d 
S

ti
pa

), 
so

m
et

im
es

 s
h

ru
bs

M
ea

do
w

– 
op

en
 

h
er

ba
ce

ou
s 

gr
ou

ps
, 

w
h

er
e 

pe
re

n
n

ia
l 

gr
as

se
s 

an
d 

se
dg

es
 (

C
yp

er
ac

ea
e)

 o
f 

m
od

er
at

el
y 

w
et

 h
ab

it
at

s 
(m

es
op

h
yt

es
) a

re
 d

om
in

at
ed

 

M
ar

sh
 

– 
he

rb
ac

eo
u

s,
 s

hr
u

bb
y,

 w
oo

dy
 a

nd
 s

ph
ag

nu
m

 
co

m
m

u
ni

ti
es

 o
f 

w
et

la
nd

 (
m

ar
sh

) 
so

ils
 a

nd
 p

ea
t 

bo
gs

 fo
rm

ed
 m

ai
nl

y 
in

 w
et

la
nd

 h
ab

it
at

s 
(h

el
op

hy
te

)

Th
e 

w
at

er
– 

op
en

 
h

er
ba

ce
ou

s 
co

m
m

u
n

it
ie

s 
fo

rm
ed

 
by

 
at

ta
ch

ed
 a

n
d 

fr
ee

-fl
 o

at
in

g 
h

yd
ro

ph
yt

es

H
al

op
h

yt
ic

– 
op

en
 h

er
ba

ce
ou

s,
 r

ar
el

y 
se

m
i 

sh
ru

b 
co

m
m

u
-

n
it

ie
s 

of
 s

al
in

e 
so

ils
 (s

al
t 

lic
ks

 a
n

d 
sa

lt
 m

ar
sh

es
)

A
re

n
a

– 
 o

pe
n 

 s
ep

ar
at

e 
he

rb
ac

eo
u

s 
co

m
m

u
ni

tie
s 

of
 s

an
ds

S
yn

an
th

ro
pi

c
– 

a 
se

t 
of

 p
la

n
ts

 t
h

at
 g

ro
w

 o
n

 a
gr

ic
u

lt
u

ra
l 

la
n

ds
 

(s
eg

et
al

) a
n

d 
la

n
dfi

 ll
s 

(r
u

de
ra

l)

4.
 «

C
om

m
u

n
it

ie
s»

 –
 t

h
e 

n
am

e 
of

 t
h

e 
pl

an
t 

as
so

ci
at

io
n

 i
s 

su
bm

it
te

d 
(if

 it
 is

 p
os

si
bl

e)
.

5.
 «

E
n

vi
ro

n
m

en
ta

l 
co

n
di

ti
on

s»
 –

 p
ro

vi
de

s 
a 

de
sc

ri
pt

io
n

 
of

 t
h

e 
h

ab
it

at
 c

on
di

ti
on

s 
of

 c
om

m
u

n
it

ie
s 

(t
op

og
ra

ph
y,

 s
oi

l, 
h

u
m

id
it

y)
. 

To
po

gr
ap

h
y:

 
pl

ai
n

, 
h

ill
y,

 
m

ou
n

ta
in

ou
s.

 
S

oi
ls

: 
bo

tt
om

 s
ed

im
en

ts
 (

sa
n

dy
, 

m
u

dd
y,

 p
ea

ty
), 

m
ar

sh
 (

pe
at

y,
 

lo
am

y,
 m

u
dd

y,
 s

an
dy

), 
m

ea
do

w
 (

tu
rf

, 
pe

at
y)

, 
fo

re
st

 (
pe

at
y,

 
tu

rf
-p

od
zo

lic
, 

po
dz

ol
ic

, 
ch

er
n

oz
em

 p
od

zo
l, 

lig
h

t 
gr

ay
, 

gr
ay

, 
da

rk
 g

ra
y 

fo
re

st
, 

br
ow

n
 f

or
es

t,
 m

ou
n

ta
in

ou
s 

fo
re

st
), 

bl
ac

k,
 

sa
lt

, 
sa

lt
 m

ar
sh

es
 a

n
d 

sa
n

dy
. 

Th
e 

de
gr

ee
 o

f 
h

u
m

id
it

y:
 v

er
y 

dr
y,

 d
ry

, 
m

oi
st

, 
da

m
p,

 w
et

. 
Fo

r 
aq

u
at

ic
 v

eg
et

at
io

n
 d

at
a 

on
 

a 
ty

pe
 o

f 
w

at
er

 b
as

in
s 

(r
iv

er
s,

 l
ak

es
, 

es
tu

ar
ie

s,
 a

rt
ifi 

ci
al

 
re

se
rv

oi
rs

 e
tc

.),
 t

h
e 

w
at

er
 t

h
ic

kn
es

s,
 i

n
 c

m
, 

an
d 

if 
it

 i
s 

po
ss

ib
ly

, e
u

tr
op

h
ic

at
io

n
 d

eg
re

e.
 

6.
 «

A
re

a»
 –

 t
h

e 
ar

ra
y 

ar
ea

 i
s 

pr
es

en
te

d.
 T

h
e 

u
n

iv
er

sa
l 

u
n

it
 o

f 
m

ea
su

re
m

en
t 

is
 h

a.
 A

n
 a

re
a 

le
ss

 t
h

an
 a

 h
ec

ta
re

 i
s 

ro
u

n
de

d 
to

 t
en

th
s 

an
d 

is
 g

iv
en

 t
h

ro
u

gh
 a

 d
ot

.

7.
 «

Pr
oj

ec
ti

n
g 

co
ve

r»
 –

 s
ta

te
s 

th
e 

pr
oj

ec
ti

n
g 

co
ve

r 
fo

r 
h

er
-

ba
ce

ou
s 

pl
an

ts
 a

n
d 

se
m

i-
bu

sh
es

. 
U

n
it

 o
f 

m
ea

su
 re

m
en

t 
– 

%
. 

Fo
r 

sh
ru

bs
 a

n
d 

tr
ee

s 
th

e 
n

u
m

be
r 

of
 in

di
vi

du
al

s 
is

 g
iv

en
 

pe
r 

ar
ea

 u
n

it
. 

Ty
pi

ca
lly

, 
it

 i
s 

a 
m

ea
su

re
 o

f 
th

e 
n

u
m

be
r 

of
 

in
di

vi
du

al
s 

pe
r 

0.
1 

h
ec

ta
re

 o
r 

pe
r 

h
ec

ta
re

; t
h

e 
sp

ec
ifi 

ed
 a

re
a 

is
 p

oi
n

te
d 

ou
t.

8.
 «

D
en

si
ty

 o
f 

th
e 

re
se

rv
e»

 –
 t

h
e 

re
su

lt
s 

of
 w

ei
gh

in
g 

ra
w

 
m

at
er

ia
l 

(fr
es

h
) 

pe
r 

ar
ea

 u
n

it
. 

U
n

it
 o

f 
m

ea
su

re
m

en
t 

– 
g\

m
2  

or
 k

g\
h

a.
 T

h
e 
fi r

st
 e

xp
re

ss
io

n
 i

s 
u

se
d 

fo
r 

sp
ec

ie
s 

if 
de

n
si

ty
 

of
 t

h
e 

st
oc

k 
is

 l
es

s 
th

an
 o

n
e 

ki
lo

gr
am

 t
o 

0.
01

 h
a.

 F
or

 d
at

a 
pr

oc
es

si
n

g 
an

d 
th

e 
de

te
rm

in
at

io
n

 o
f b

io
lo

gi
ca

l r
es

er
ve

 (s
to

ck
) 

of
 r

aw
 m

at
er

ia
l 

in
 a

 s
pe

ci
fi e

d 
ar

ra
y,

 t
h

er
e 

is
 a

n
 i

m
po

rt
an

t 
pr

es
en

ta
ti

on
 o

f d
en

si
ty

 fo
r 

th
e 

re
se

rv
e 

of
 t

h
e 

ra
w

 m
at

er
ia

l i
n

 
u

n
it

s 
kg

\h
a.

 
9.

 
«A

n
th

ro
po

ge
n

ic
 

lo
ad

» 
– 

h
u

m
an

 
pr

es
su

re
 

w
it

h
in

 
a 

sp
ec

ifi 
ed

 
ar

ra
y,

 
n

am
el

y 
pa

st
u

re
, 

h
ay
fi e

ld
, 

re
cr

ea
ti

on
, 

in
du

st
ri

al
 a

re
a 

et
c 

is
 d

es
cr

ib
ed

. 
If

 n
ec

es
sa

ry
, 

th
e 

de
gr

ee
 o

f 
bu

rd
en

 is
 p

ro
vi

de
d:

 w
ea

k,
 m

od
er

at
e,

 s
tr

on
g.

 I
f 

th
e 

re
se

ar
ch

 
is

 c
ar

ri
ed

 o
u

t 
in

 t
er

m
s 

of
 w

ild
lif

e 
re

se
rv

e 
m

od
e,

 t
h

e 
n

am
e 

of
 

th
e 

pr
ot

ec
te

d 
ar

ea
 is

 a
ls

o 
pr

ov
id

ed
.

  1
0.

 «
N

ot
es

» 
– 

in
fo

rm
at

io
n

 o
n

 t
h

e 
n

ee
d 

fo
r 

re
gi

m
e 

ch
an

ge
 

of
 t

h
e 

re
so

u
rc

e 
u

se
s 

w
it

h
in

 a
 s

pe
ci
fi e

d 
ar

ea
 a

n
d 

th
e 

re
su

lt
s 

of
 a

ss
es

sm
en

t 
of

 t
h

e 
po

pu
la

ti
on

 is
 r

ec
or

de
d.

 F
or

 in
st

an
ce

, i
f 

th
e 

st
at

e 
of

 t
h

e 
po

pu
la

ti
on

 i
s 

u
n

sa
ti

sf
ac

to
ry

, 
th

e 
pl

an
ts

 a
re

 
bl

as
te

d,
 t

h
en

 t
h

e 
u

se
 o

f r
es

ou
rc

es
 s

h
ou

ld
 b

e 
te

rm
in

at
ed

.

Th
e 

m
ai

n
 

fa
ct

or
 

th
at

 
af

fe
ct

s 
th

e 
st

at
e 

of
 

re
so

u
rc

es
 

is
 

lo
w

er
in

g 
of

 
th

e 
w

at
er

 
le

ve
l, 

w
h

ic
h

 
le

ad
s 

to
 

re
du

ce
d 

pr
od

u
ct

iv
it

y.
 W

h
en

 a
 r

es
ou

rc
e 

ev
al

u
at

io
n

 is
 c

ar
ri

ed
 o

u
t 

w
it

h
 

th
e 

pu
rp

os
e 

of
 r

es
ea

rc
h

, t
h

e 
re

ve
rs

e 
si

de
 o

f t
h

e 
ca

rd
 is

 fi 
lle

d 
in

 w
it

h
 g

eo
bo

ta
n

ic
 d

es
cr

ip
ti

on
.

Th
e 

in
ve

n
to

ry
 p

ro
vi

de
s 

da
ta

 o
n

: 
ge

n
er

al
 p

ro
je

ct
in

g 
co

ve
r,

 
lis

t 
of

 s
pe

ci
es

, 
la

ye
ri

n
g,

 p
ro

je
ct

in
g 

co
ve

r 
of

 e
ac

h
 s

u
rv

ey
ed

 
m

ed
ic

in
al

 p
la

n
t 

sp
ec

ie
s,

 a
ls

o 
ar

e 
n

ot
ed

 r
ar

e 
sp

ec
ie

s.
 I

f 
th

e 
sp

ec
ie

s 
id

en
ti

ty
 i

s 
di

ffi 
cu

lt
 t

o 
de

te
rm

in
e,

 i
ts

 g
en

er
ic

 n
am

e 
ca

n
 b

e 
w

ri
tt

en
.
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A
n 

ex
am

pl
e:

LO
C

A
TI

O
N

: 
ri

gh
t-

h
an

d 
sl

op
es

 o
f 

th
e 

ri
ve

r 
S

ou
th

er
n

 B
u

g,
 

n
ea

r 
fa

rm
st

ea
d 

Lv
iv

, t
h

e 
sl

op
e 

of
 th

e 
n

or
th

-e
as

te
rn

 e
xp

os
u

re
C

O
M

M
U

N
IT

Y:
 S

tip
et

o 
(c

ap
ill

at
ae

) –
 F

es
tu

ce
tu

m
 (v

al
es

.)
G

en
er

al
 p

ro
je

ct
in

g 
co

ve
r:

 8
0 

%

I 
la

ye
r 

– 
up

 t
o 

60
 c

m
II

 l
ay

er
 –

 u
p 

to
 4

0 
cm

St
ip

a 
ca

pi
lla

ta
 1

0 
%

E
ry

ng
iu

m
 c

am
pe

st
re

 1
St

ip
a 

sp
.1

Se
ne

ci
o 

ja
co

ba
e 

1
Fe

st
uc

a 
va

le
si

ac
a 

1
Tr

ifo
liu

m
 s

p.
 1

0 
%

 
Fe

st
uc

a 
st

ep
po

sa
1

M
ed

ic
ag

o 
ro

m
an

ic
a 

2
E

up
ho

rb
ia

 a
gr

ar
ia

 1
Pl

an
ta

go
 s

te
pp

os
a 

1
A

gr
op

yr
on

 p
ec

tin
at

um
1

Sc
ab

io
sa

 o
ch

ro
le

uc
a 

1
A

rt
em

is
ia

 m
ar

sc
ha

lli
an

a 
2

Pu
ls

at
ill

a 
ni

gr
ic

an
s 

1
Sa

lv
ia

 n
ut

an
s 

5 
%

A
st

er
 a

m
el

lo
id

es
 5

 %
C

am
pa

nu
la

 g
lo

m
er

at
a 

1
V

er
on

ic
a 

st
ep

pa
ce

a 
1

B
et

on
ic

a 
of
fi c

in
al

is
 1

Th
al

ic
tr

um
 1

C
ar

ag
an

a 
fr

ut
ex

 3
Ta

ra
xa

cu
m

 1
Fi

lip
en

du
la

 v
ul

ga
ri

s 
1

Po
ly

ga
la

-1
A

sp
er

ul
a1

II
I 

la
ye

r 
– 

up
 t

o 
20

 c
m

Se
du

m
 r

up
re

ch
tii

 1
Po

te
nt

ill
a 

ar
ge

nt
ea

 2
Se

m
pe

rv
iv

um
 

ru
th

en
ic

um
 2

Fr
ag

ar
ia

 v
ir

id
is
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 d
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.
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h

e 
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 b
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h
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m
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h
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o 
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m
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e 
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h
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m
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er
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 t
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en
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ra
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 p
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aw
 s

am
pl
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 c
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 d
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w
 

m
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er
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re
 

of
 m
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h

ru
bs

) 
or

 i
ts

 b
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t 
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s 
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va
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u
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 c
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an
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e 

n
u

m
be
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ec
im
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m
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n
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n
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n
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n
g 
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e 
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 1
0 
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 m
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 t

h
e 
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f 
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h
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h
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 d

es
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h

e 
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n
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ev
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h
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 c
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e 
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s 
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o 
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u
n

t 
th

e 
n

u
m

be
r 
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ra
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am
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m
s)
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 n
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w
 (1
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 m
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e)
 

an
d 

el
on

ga
te

d 
ar
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s,

 c
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le
d 

tr
an

se
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s,
 l
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d 

al
on

g 
th

e 
ro

u
te

. 
In

 s
om

e 
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se
s,

 i
t 

is
 m

or
e 
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n

ve
n

ie
n

t 
to

 l
ay

 t
h

e 
ev

al
u

at
io

n
 

ar
ea

 o
f 

el
on

ga
te

d 
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 5
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 o
th
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pe
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m
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r 

co
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 d

et
er

m
in

at
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f 
th

e 
m

od
el
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pe

ci
m

en
 m
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s 
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e 
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ct
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eg

is
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at
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n
 p

lo
ts

.
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h
e 

m
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t 
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e 
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n
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u
e 
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 s
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m
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 s

el
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ti
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w

h
en

 f
or

 e
st

im
at

io
n
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 t
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en
 e
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h

 s
ec

on
d,

 t
h

ir
d,

 fi
 ft

h
 o

r 
te

n
th

 s
pe

ci
m

en
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co
rm

) 
th

at
 o

cc
u
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 o

n
 t

h
e 

ro
u

te
. 
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r 

ea
ch
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m
pl

e 
it

s 
ra
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 p

ar
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ei
gh

ed
 (
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) 

an
d 
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en
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h

e 
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er
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e 
va
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e 
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r 
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 c
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(М

 =
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 х
1/

N
). 
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n
u
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m
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s 
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u
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 d
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 t
h

e 
w

ei
gh

t 
of

 t
h
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m
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 p
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n
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 b
y 

th
e 
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m

e 
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d 
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r 
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n
u
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n
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u
sl
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h
e 
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h
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m
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 d
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ra
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in
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w
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t 
of
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n
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 t
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 c
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h
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ra
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 b
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ra
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 t
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h
e 
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w
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 c
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u
lt
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w
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m
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u
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 c
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rm
in
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 (∑

 (х
1 

– 
М

)2 /
(N

* 
(N

 –
 1

)),
w

h
er

e 
m

M
 –

 a
n

 e
rr

or
 o

f t
h

e 
ar

it
h

m
et

ic
 m

ea
n

;
(∑
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 d
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 c
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 c
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 c

or
m

 w
as

 r
em

ov
ed

 a
n

d 
th

e 
sh

oo
ts

 w
er

e 
w

ei
gh

ed
 

(w
ei

gh
t 

da
ta

 a
re

 p
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A
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 c
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on
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n

g 
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 t
h

e 
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ov
e 

fo
rm

u
la
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an

 
er

ro
r 
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ri
th

m
et

ic
 m

ea
n
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it
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va

lu
e 

6.
98

, 
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 a
pp
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m
at

el
y 
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 r

ec
ei

ve
d.

 T
h

u
s,

 t
h

e 
av

er
ag

e 
w

ei
gh

t 
of

 b
u

ck
th

or
n

 b
ar

k 
fr

om
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n
e 
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m
pr
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± 
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g.

C
al

cu
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ti
on

 o
f t

h
e 

er
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r 
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 a
ri

th
m

et
ic

 m
ea

n
 c

an
 b

e 
do

n
e 

in
 

la
bo

ra
to

ry
 c

on
di

ti
on

s 
u

si
n

g 
M

ic
ro

so
ft

 E
xc

el
. I

n
 t

h
e 

co
m

m
on

 
pr

ac
ti

ce
 o

f 
th

e 
re

so
u

rc
e 

st
u

di
es

 w
or

ks
, 

su
ch

 c
al

cu
la

ti
on

s 
ar

e 
of

te
n

 p
er

fo
rm

ed
 t

o 
de

te
rm

in
e 

th
e 

de
n

si
ty

 o
f 

th
e 

re
se

rv
e 

fo
r 

sp
ec

ie
s 

w
h

ic
h

 h
av

e 
fr

ag
m

en
te

d 
or

 s
ca

tt
er

ed
 d
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tr

ib
u

ti
on

.

In
 

ad
di

ti
on

, 
th

e 
re

so
u

rc
e 

st
u

di
es

 
al

so
 

m
ig

h
t 

in
vo

lv
e 

co
m
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n

ed
 m

at
h

em
at

ic
al

 t
ec

h
n

iq
u

es
 a

im
ed

 a
t 

in
cr

ea
si

n
g 

th
e 

re
lia

bi
lit

y 
of

 r
es

u
lt

s.
 I

n
 t

h
e 
fi e

ld
s 

ar
e 

al
so

 u
se

d 
th

e 
ta

bl
es

 t
o 

de
te

rm
in

e 
th

e 
w

ei
gh

t 
in

de
xe

s 
(A

pp
en

di
x,

 T
ab

le
s 

6–
30

).

In
 c
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 o
f f

ra
gm

en
te

d 
or

 s
ca

tt
er

ed
 d

is
tr

ib
ut

io
n 

of
 in

ve
st

ig
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sp
ec

ie
s 

(e
.g

., 
fo

r 
a 
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w

 k
m

 a
lo

ng
 t
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 r

iv
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) 
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 d
et

er
m

in
ed

 t
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nu

m
be

r 
of

 v
al
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e 
ra

w
 m

at
er

ia
l 

sp
ec

im
en

s 
w

ith
 i

nt
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va
ls

 o
f 
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 1
00
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g 
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. 
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co

rd
in

g 
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 c
ar
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gr
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m

at
er

ia
ls

  
 t

he
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w

th
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a 
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in
ed

. O
th

er
 c

al
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la
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 s
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r 
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 d
es
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ed
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ve

.

Th
e 
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e 
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s 
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n
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 s

h
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ts
 c
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ce
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in

g 
th

e 
h
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st
ed

 m
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er
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pr

ep
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ed
 b

ef
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e 
th

e 
su
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ey
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n

d 
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e 
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te
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 i

n
ve

st
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at
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n
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 ll
ed
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Th

e 
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w
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at
er
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l 
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 c
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n
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w
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, t

h
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 r
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u
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ar

e 
fi x

ed
 in

 t
h
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u

n
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f d

et
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m
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 c
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ita
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h
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u
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, 
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 t
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n
ce
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s 
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u
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e 
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u

at
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n
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 p
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n
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w
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n
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ta
l 
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at
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u
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up
ha

r l
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h
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n
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 c
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 m
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APPENDIX

Table 1
Production yield of dry medicinal material out of freshly harvested one; terms of 

storage and harvesting

№ Plant speciesMedicinal plant 
material

Dry 
product 
yield, %

The maximum 
term of 

storage, years

Months for 
raw material 

collection
123456

1Acorus calamus L.rhizomes303Sep-Oct
2Althaea offi cinalis L.roots223Apr-May, 

Sep-Oct
3Ledum palustre L.corms32-362Jun-Sep
4Vinca minor L.herb 502May- Jun
5Atropa bella-donna L.leaves, herb, roots14-162Jun-Aug
6Betula spp.buds402Jan-Mar
7Menyanthes trifoliata L.leaves172Jun-Jul
8Vaccinium vitis-idaea L.leaves, corms453Mar-Jul
9

Sambucus nigra L.
fl owers18-203May-Jun

10fruits152Jul-Aug
11Melilotus offi cinalis L.herb 252Jun-Aug

12Valeriana offi cinalis L.rhizomes with roots253Apr-May, 
Sep-Oct

13Alnus spp. fruits38-403Aug-Apr
14Ononis arvеnsis L.roots30-323Sep-Oct
15Centaurea cyanus L.fl owers201Jun-Aug
16Crataegus spp.fl owers18-201May- Jun
17Persicaria hydropiper 

(L.) Delab.
fruits252Aug-Oct

18herb  20-222Jun-Aug
19Bistorta offi cinalis L.  

(Polygonum bistorta L.  
Delabre)

rhizomes
256

Aug-Sep

20Persicaria maculosa L.  
(Polygonum persicaria 
L. S.F.Gray)

herb  
20-222

Jun-Aug

21Polygonum aviculare L.herb  203Jun-Sep
22Nuphar lutea (L.) Smithrhizomes8-102Jul-Aug
23Sorbus aucuparia L.fruits-2Sep
24Capsella bursa-pastoris 

(L.) Medik
herb26-283May-Aug

25Achillea spp.herb, fl owers222Jun-Aug
26Verbascum spp.fl owers16-181Jul-Aug
27Quercus robur L.bark405Apr-May
28Angelica sylvestris L.rhizomes with roots202Aug-Sep
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123456
29Datura stramonium L.leaves16-182Jun-Aug
30Rhamnus cathartica L.fruits174Aug-Oct
31Hypericum perforatum L.herb 303Jun-Jul
32Centaurium erythraea 

Rafn.
herb 252Jun-Aug

33Viburnum opulus L.bark404Mar-May
34Convallaria majalis L.herb, leaves201May- Jun
35Urtica dioica L.fl owers141May
36leaves222Jun-Aug
37Frangula alnus Mill.bark405Apr-May
38Taraxacum offi cinale 

Webb ex Wigg.
roots33-355Aug-Sep

39Zea majus L.styles253Jun-Sep
40Tilia cordata Mill.fl owers252Jun-Jul
41Arctium lappa L.roots26-28-Mar-Apr, 

Sep-Oct
42Origanum vulgare L.herb 251Jun-Aug
43Rubus idaeus L.fruits16-182Jun-Jul
44Tussilago farfara L.leaves152May-Jul
45

Saponaria offi cinalis L.
infl orescence151Mar-Apr

46rhizomes30-32-Jun-Aug

47Arctostaphylos uva-ursi 
(L.) Spreng.

leaves505May, Jun, 
Sep, Oct

48Digitalis grandifl ora Mill.leaves19-201Jun-Aug
49Inula helenium L.rhizomes with roots302Aug-Sep
50Viscum album L.cormsfresh raw1Jul
51Herniaria glabra L.herb22-252May-Aug
52Primula veris L.rhizomes with roots28-302Aug-Sep
53Potentilla erecta (L.) 

Rausch
leaves22-232Apr-May

54rhizomes28-326Apr-May, 
Sep-Oct

55Tanacetum vulgare L.infl orescences253Jul-Aug
56Lycopodium clavatum L.spores6-710May-Sep
57Plantago major L.leaves25-302May-Sep
58Artemisia absinthium L.herb, leaves222Jun-Aug
59Sanguisorba offi cinalis L.rhizomes with roots255Aug-Sep
60Polemonium coeruleum L.rhizomes with roots30-32-Aug-Sep
61Leonurus villosus 

Desf. ex D’Urv 
(L.quinquelobatus), 
L.cardiaca L.

herb 

253

Jun-Sep

62Glycyrrhiza glabra L.roots-10Aug-Sep
63Pinus sylvestris L.buds402Jan-Feb
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19
5

123456
64Fragaria vesca L.leaves201May- Jun
65Gnaphalium uliginosum 

L.
herb 23-253Jul-Aug

66Viola tricolor L.herb202May-Aug
67Matricaria recutita L.fl owers (infl orescences)201May-Sep
68Equisetum arvense L.herb254Jun-Jul
69Helichrysum arenarium 

(L.) Moench
fl owers 
(infl orescences)25-303Jun-Aug

70Hierochloe odorata (L.) 
Beauv.

herb502Jun-Aug

71Thymus spp.herb25-281Jun-Aug
72Veratrum lobelianum 

Bernh.
rhizomes with roots253Sep-Oct

73Bidens tripartita L. herb152Jun-Aug
74Chelidonium majus L. herb23-253May-Jul
75Vaccinium myrtillus L.fruits132Jun-Aug
76Salvia offi cinalis L.leaves25-301Jun-Aug
77Rosa majalis Herrm.fruits32-352Aug-Sep
78Rumex confertus Willd.roots-3Sep-Oct
79Juniperus communis L.pseudofruits303Sep-Oct
Note. Name of months are abbreviated by the fi rst three letters
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Table 8
Determination of productivity of the leafy corms of Thymus marschallianus 

Willd. and T. serpyllum L. in accordance with their projecting cover [13]

Productivity

Projective cover, %

6−1011−1521−2526−3031−3536−4041−4546−50

fresh weight, 
g / m2 

24−4044−6064−8084−100104−120124−136140−156160−176

air-dried 
weight, kg / ha

80130180230280325370420

Table 9 
Determination of productivity of the leafy corms of Vaccinium vitis-idaea L. and 

Vaccinium myrtillus L. according to their projecting cover [13]

Productivity
Projecting cover, %

5-910-141519202425-2930-34
Vaccinium vitis- idаea L.

fresh weight, g / m2 air-dried weight, 
kg / ha

40-64 
230

70-94 
370

100-124 
500

130-154 
640

160-184 
770

190-214 
910

Vaccinium myrtillus L.
fresh weight, g / m2 

air-dried weight, kg / ha
34-50 
140

54-70 
200

74-90 
270

94-100 
340

114-130 
400

134-150 
470
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Productivity
Projecting cover, %

35-3940-4445-4950-5455-5930-34
Vaccinium vitis-idаea L. 

fresh weight, g / m2 air-dried weight, 
kg / ha 

220-
224 
1040

250-
274 
1180

280-304 
1310

310-334 
1450

340-365 
1580

190-214 
910

Vaccinium myrtillus L.
fresh weight, g / m2 air-dried weight, 
kg / ha 

154-
170 
540 

174-
190 
600

194-210 
670

214-230 
740

234-250 
800

134-150 
470

Table 10 
Species of medicinal plants from the State Register of Medicines in Ukraine for the period 

from 2014 to 2018, which are components of allopathic and homeopathic remedies  
(Species are presented from the largest number of remedies to the smallest) 

№ Name of medicinal plant

Number of  remedies 
from plants raw 

material of

Sourse of medicinal plants 
material in Ukraine

domestic 
origin

foreign 
origin

wild 
plants

cultivated 
plants

import raw 
material or  
substantion

1234567
1Leonurus quinquelobatus Gilib.764++

2Mentha piperita L.7226+
3Valeriana offi cinalis L.6723/1*++

4Crataegus monogyna Jacq. 
(Lindm.)5814/7++

5Humulus lupulus L.556++
6Сalendula offi cinalis L.532/7++

7
Matricaria chamomilla L.= 
Chamomilla  recutita (L.) 
Rauschert

4111/13++

8Glycyrrhiza glabra L.3426++
9Hypericum perforatum L.349/8+
10Polygonum aviculare L.283+
11Eucalyptus viminalis Labill.2728+
12Althaea offi cinalis L.2610+
13Achillea millefolium L.256/4+
14Atropa belladonna L.17/3*3/18+
15Equisetum spp.258/3+
16Acorus calamus L.234+
17Rosa canina L.+ Rosa spp.211+

18Echinacea purpurea (L.) 
Moench.206/18+

19Thymus serpyllum L.201+
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1234567
20Betula pendula Roth203/1+
21Urtica dioica L.191+
22Chelidonium majus L.18/11/7+
23Salvia offi cinalis L.175/1+

24Styphnolobium japonicum (L.)
Schott =Sophora japonica L.16+

25Melissa offi cinalis L.1516+

26Helichrysum arenarium (L.) 
Moench15+

27Eleutherococcus senticosus  
(Rupr. & Maxim.) Maxim.153+

28Origanum vulgare L.14+
29Melilotus offi cinalis (L.) Pall.14-/2+
30Artemisia absinthium L.133/1+
31Aesculus hippocastanum L.139/5+
32Bidens tripartita L.12++
33Sambucus nigra L.128/3+
34Tilia cordata Mill.122+
35Senna acutifolia (Delile) Batka116++
36Avena sativa L.111/5+

37Levisticum offi cinale  
W.D.J.Koch115+

38Tussilago farfara L.101+
39Quercus robur L.1010+
40Convallaria majalis L.9-/3+
41Plantago major L.9-/1++
42Inula helenium L.94++
43Coriandrum sativum L.92+
44Ginkgo biloba L.9/118/3++
45Ammi visnaga L.9-/1+
46Anethum graveolens L.91+
47Zea mays L.91+

48Silybum marianum (L.) 
Gaertn.912/6+

49Paeonia anomala L.9+
50Frangula alnus Mill.8-/1+
51Daucus carota L.8++

52Deschampsia caespitosa L.8+

53Abies sibirica Ledeb.8+

54
Calamagrostis epigeios (L.) 
Roth8+
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1234567

55Arctostaphylos uva-ursi (L.) 
Spreng.83++

56Capsella bursa-pastoris (L.) 
Medic.7-/1+

57Centaurium erythraea  Rafn72+
58Menyanthes trifoliata L.71+
59Petroselinum sativum Hoffm.74/1+
60Vinca minor L.7++
61Solidago virgaurea L.75/3+
62Сapsicum annuum L.6+
63Potentilla erecta L.61+
64Phaseolus vulgare L.6+
65Viscum album L.6-/5+
66Linum usitatissimum L.63+
67Cynara scolymus L.67/2+
68Trigonella foenum-graecum L.64+
69Allium cepa L.63/1+
70Agropyron repens (L.) Gould63/1+
71Ricinus communis L.63+

72Taraxacum offi cinale (L.) 
Weber ex F.H.Wigg62/7+

73Rosmarinus offi cinalis L.52/1+
74Tanacetum vulgare L.5+
75Viola tricolor L.5++
76Arnica montana L.52/18+

77Persicaria hydropiper  
=Polygonum hydropiper L.5+

78Myristica fragrans Houtt.55/2+
79Pelargonium sidoides R.Knuth54+
80Sorbus aucuparia L.4++
81Pinus sylvestris L.421/2+

82Syzygium aromaticum (L.) 
Merr. et Perry44+

83Hedera helix L.418/3++
84Thermopsis lanceolata R.Br.42+
85Alnus glutinosa (L.) Gaertn.4+
86Leuzea carthamoides Willd.4+
87Cucurbita pepo L.47+
88Vaccinium myrtillus L.43/1+
89Hippophae rhamnoides L.43+
90Passifl ora incarnata L.46/3+
91Digitalis spp.3-/2+
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1234567
92Symphytum offi cinale L.32/7+
93Aloe arborescens Mill.33/1+
94Arctium lappa L.3+
95Curcuma longa L.39+
96Foeniculum vulgare Mill.35+
97Orthosiphon stamineus Benth.31/1++
98Ledum palustre L.31/3+
99Adonis vernalis L.2++
100Carum carvi L.21+
101Lavandula angustifolia  Mill.22++
102Amorpha fruticosa L.2++
103Anisum vulgare Gaertn.22+
104Vaccinium vitis-idaea L.2+

105Аronia melanocarpa (Michx.) 
Elliot2+

106Panax ginseng C. A. Meyer24/3+
107Laminaria spp.2+
108Corylus avellana (L.) H.Karst.2+
109Plantago lanceolata L.27/1+
110Stevia spp.2++

111Solanum tuberosum L.2+
112Veratrum spp.2/1-/10+
113Plantago psyllium L.22+
114Trifolium spp.2++
115Cinnamomum cassia  Presl.23+
116Thea sinensis  (L.) Kuntze25+
117Aralia elata (Miq.) Seem.1++

118Aerva lanata (L.) JUSS. ex 
SCHULT.11+

119Filipendula vulgaris Moench1+
120Linaria vulgaris Mill.1+
121Galium spp.1-/6+
122Rhodiola rosea L.11++
123Apium graveolens L.12+
124Juniperus communis L.1-/1+
125Adhatoda vasika Nees.19+
126Ocimum basilicum L.14++
127Berberis vulgaris L.1/3-/7+
128Ononis arvensis L.1-/1++
129Galega offi cinalis L.1+
130Garcinia cambogia (L.) Roxb.12+
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131Hibiscus syriacus L.12+

132Desmodium canadensis (L.) 
DC.1++

133Zingiber offi cinale Roscoe117++

134Calotropis gigantea (L.) 
Dryand.1+

135Lespedeza bicolor Turcz.1+

136Terminalia belerica (Gaertn.) 
Roxb.11+

137Piper longum L.19+
138Piper nigrum L.11+
139Lycopodium clavatum L.½-/8+
140Pueraria spp.11+
141Rauwolfi a serpentina Benth.11/1+
142Agrimonia eupatoria L.1++

143Sarcostemma brevestigma 
R.Br.1+

144Glycyne spp.114+
145Pistacia Integerrima J.Stewart1+
146Thuja occidentalis L.1/31/6+
147Allium sativum L.1+

148Scutellaria baicalensis Georgi1+
149Thymus vulgaris L.22++
150Emblica offi cinalis Geartn11+
151Primula veris L.10++
152Viola odorata L.8+

153Serenoa repens (Bartram) 
J.K.Small7/4+

154Alpinia galanga (L.) Willd.5+
155Salix alba L.7/1+
156Cetraria islandica (L.) Acharius s.l.5+
157Berberis aristata DC.4+
158Raphanus sativus L.4+
159Gеntіаnа lutea L.5/5+
160Solanum nigrum L.3/2+
161Rumex confertus Willd.5+
162Cimicifuga racemosa L.-/25/8++
163Vеrbеnа spp.5+
164Saxifraga ligulata L.5+
165Сentella asiatica (L.) Urb.4+
166Vitis vinifera L.3+
167Boerhaavia diffusa L.3+
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168Angelica archangelica L.2+
169Tamarix gallica L.3++
170Cichorium intybus L.3++
171Juglans regia L.2/2+
172Amomum subulatum Roxb.3+
173Anisum stellatum L.3+
174Solanum xanthocarpum L.3+
175Picrorrhiza kurroa Benth2+
176Potentilla anserinа L.3+
177Aegle marmelos (L.) Corrêa2+
178Butea frondosa (Lam.) Taub.2+
179Tribulus terrestris L.3++
180Abies picea L.1+
181Cordia latifolia Roxb.3+
182Saponaria offіcinalis L.2/2+
183Myrtus communis L.2+
184Mimosa pudica L.1+
185Triticum vulgare L.3+
186Sphaeranthus indicu L.2+
187Olea europea L.3+

188Capsicum annuum L.1/4+
189Onosma bracteatum Wall.3+

190Prunus africana (Hook.f.) 
Kalkman2+

191Herpestis monniera Linn. 
(Brahmi)2+

192Holarrhena antidysenterica 
Wall. Kurchi2+

193Cytisum scoparium (L.) Link1+
194Fumaria offi cinalis L.2/2+
195Citrus aurantium L.2+
196Plantago ovata Forssk.  1+
197Populus tremula L.1/4+
198Terminalia chebula Retz.2+

199Harpagophytum procumbens 
(Burch.) DC. ex Meisn.1+

200Cnicum benedicticus L.1+
201Zyzyphus vulgaris Lam.2+
202Iberis amara L.1/1+
203Ruscus aculeatus L.1+
204Echinacea pallida Nutt.1+
205Gymnema sylvestre R. Br.1+
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206Hamamelis virginiana L.1/5++
207Withania somnifera (L.) Dunal2+
208Bapticia tinctoria L.1+
209Persea americana Mill.2+
210Alisma orientalis Sam.1+
211Anemarrhena asphodeloides Bge.1+
212Argyreia speciosa (L.f.) Sweet1+

213Phellodendron chinensis 
Schneid.1+

214Vernonia cinerea Schreb.1+
215Bacopa monnieri (L.) Wettst.1
216Centaurea cyanus L.1+
217Lamium album L.1/1+
218Didymocarpus pedicellata R. Br.1+
219Dolichos bifl orus L.1+
220Capparis spinosa L.1+
221Cassia occidentalis L.1+
222Сrinum latifolium L.1+
223Urtica urens L.1/2+
224Rhaponticum carthamoides L.1+

225Schizandra chinensis (Turcz.) 
Baill.1+

226Malva sylvestris L.1++
227Rubia cordifolia L.1+
228Mukuna pruriens (L.) DC.1+
229Tectona grandis L.f.1+
230Hyriopsis cumingii Lea1+
231Prunus persica L.1++
232Paeonia lactifl ora Pall.2++
233Colchicum autumnale L.1/7+
234Artemisia ponticа L.1+
235Leonurus japonicus Houtt.1+
236Rheum palmatum L.1/2+
237Plumbago zeylanica L.1+
238Cyperus scariosus R.Br.1+
239Achyranthes  aspera L.1+

240Rhus toxicodendron =Rhus 
toxicodendron Mill.1/6+

241Rhus aromatica Ait.1+

242Terminalia arjuna (Roxb.) 
Wight & Arn.1+
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243Tinospora cordifolia (Thunb.) 
Miers1+

244Xysmalobium undulatum (L.) 
R.Br.1+

245Phyllanthus amarus 
Schumach. & Thonn1+

246Phoenix sylvestris (L.) Roxb.1+
247Fucus vesiculosus L.1/2+
248Satureja hortensis L.1++
249Ilex paraguensis A.St.-Hil.1+
250Marrubium vulgare L.1/2++
251Justicia adhatoda L.1+
252Embelia ribes Burm.f.1+
253Strychnos ignatia Lindl.-/2-/10+
254Conium maculatum L.-/1-/11+
255Eupatorium spp.-/1-/13+
256Phytolacca americana L.-/1-/5+
257Clematis recta L.-/1-/3++
258Coffea spp.-/1-/2+
259Gelsemium sempervirens L.-/1-/10+
260Podophyllum peltatum L. -/1-/3+

261Sanguinaria canadensis L.-/1-/8+
262Aconitum napellus L.-/20++
263Pulsatilla pratensis (L.) Mill.-/17+
264Bryonia alba L.-/14++
265Solanum dulcamara L.-/8+
266Cinchona pubescens L.-/1-/9+
267Bellis perennis L.-/6+
268Luffa operculata Cogn.-/8+
269Hydrastis canadensis L.-/6+
270Baptisia tinctoria (L.) R.Br.-/5+

271Citrullus colocynthis (L.) 
Schrad.-/9++

272Vincetoxicum hirundinaria 
Medik.-/5+

273Vitex agnus-castus L. 2/4+
274Hyoscyamus niger L.-/4+
275Ruta graveolens L.-/4+
276Smilax L.-/5+
277Ipecacuanha spp.-/6+
278Strychnos nux-vomica L.-/6+
279Pilocarpus Jaborandi Vahl.-/4+
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280Viburnum opulus L.-/3+

281Chamaelirium luteum (L.) 
Gray-/3+

282Lilium lancifolium Thunb.-/4++

283Nasturtium offi cinale W.T. 
Aiton-/3+

284Scrophularia nodosa L.-/3+
285Teucrium scorodonia L.-/1+

286Anamirta cocculus (L.) Wight 
& Arn.-/1+

287Asclepias tuberosa L.-/1+
288Bryonia cretica L.-/3+

289Саulорhуllum thalictroides (L.) 
Michaux.-/1+

290Сyclamen purpurascens Mill.-/2+
291Drosera L.-/1+
292Euphrasia offi cinalis L.-/2+
293Geranium robertianum L.-/2+
294Glechoma hederacea L.-/3+
295Guajacum offi cinale L.-/3+
296Irіs versicolor L.-/1+

297Veronica offi cinalis L.-/2+
298Mandragora offi cinarum L.-/2+
299Spigelia anthelmia L.-/2+

300Secale cornutum L. (Claviceps 
purpurea)-/3+

301Myosotis arvensis (L.) Hill-/3+

302Selenicereus grandifl orus (L.) 
Britton & Rose-/2+

303Semecarpus anacardium L.f.-/2+
304Nicotiana tabacum L.-/3+
305Actaea spicata L.-/1+
306Echinacea angustifolia DC.-/2+
307Cardiospermum L.-/1+
308Ceanothus americanus L.-/1+
309Cicuta virosa L.-/1+
310Galphimia glauca Cav.-/1+
311Сосhlеаrіа оffi cіnаlіs L.-/1+

312Collinsonia canadensis L.-/1+

313Momordica balsamina L.-/1++

314Sedum acre L.-/2+

315Sempervivum tectorum L.-/2+
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316Sinapis nigra  (L.) W.D.J.Koch-/1+

317Filipendula ulmaria=  Spiraea 
ulmaria L.-/1+

318Beta vulgaris L.-/1+
319Chionanthus virginicus L.-/1+

320Chondrodendron tomentosum 
Ruiz & Pavón-/1-/2+

321Bothrops lanceolatus 
Bonnaterre-/1+

322Caladium seguinum Vent.-/1+
323Caltha palustris L.-/1+
324Croton tiglium L.-/1+

325Ailanthus altissima (Mill.) 
Swingle-/1+

326Aletris farinosa L.-/1+

327Cypripedium parvifl orum 
Salisb.-/1+

328Gratiola offi cinalis L.-/1+

329Helianthemum canadense (L.) 
Michx.-/1+

330Aquilegia vulgaris L.-/1+

331Armoracia rusticana 
G.Gaertn., B.Mey. & Scherb.-/1+

332Arisaema triphyllum =Arum 
triphyllum  (L.) Schott-/1+

333Barosma Willd.-/1+
334Lobaria pulmonaria (L.) Hoffm.-/2+
335Lobelia infl ata L.-/1+

336Mahonia aquifolium (Pursh) 
Nutt.-/1+

337Okoubaka Pellegr. & Normand-/1+
338Peumus boldus Molina-/1+
339Pilosella Vaill.-/1+
340Piper methysticum G.Forst.-/1+
341Ranunculus bulbosus L.-/1+

342
Pseudognaphalium 
obtusifolium (L.) Hilliard & 
B.L.Burtt

-/1+

343Rumex crispus L.-/1+

344
Sabadilla Brandt & Ratzeb. 
(Schoenocaulon offi cinale Asa 
Gray)

-/2+

345Simarouba cedron Baill.-/1+
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346Delphinium staphisagria L. -/1+

347Toxicodendron quercifolium 
(Michx.) Greene-/1+

348Turnera diffusa Willd. ex 
Schult.-/2+

349Strophanthus gratus (Wall. & 
Hook.) Baill.-/1+

350Abrus precatorius L.-/1+
351Xanthoxylum fraxineum L.1+

 
*Note:  Number before slash – amount of allopatic medicinals, which consist plant raw 

material of plant species/ numeral after slash – amount of homeopatic medicinals
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