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SUMMARY: Stinging nettle (Urtica dioica L.) is a perennial plant which has been
' industries as well as in organic

widely used in medicine, food, textile and cosmelic i ‘
production. Whereas it is quality control of wild plant material difficult and expensive

there is a need to introduce netile in to agricultural production. Application of
modern cultivation technology (floating hydropon) can eliminate mentioned problems,
Higher yield and increased number of harvests in the period when the netile is
already dormant in the open field can be achieved. The experiment was laid out
according to the randomized complete block scheme with three replications in
unheated greenhouse. The effect of three sowing densities (0.2, 0.5 and 0.9 g m”) and
two substrates (perlite, vermiculite) on the stinging netile yield and number of harvest
were tested. Sowing was conducted in the first decade of September in 2012. During
the nettle cultivation five harvests were realized: two in autumn (October 23,
November 29) and three in spring period (March 15, April 16 and May 6). In autumn
season plants grown in perlite had significantly more leaves and the nodes compared
to those grown on vermiculite. Higher sowing density resulted in higher yield in
autumn growing period (0.57 kg m”) while in the spring higher yield was recorded in
the lowest sowing density (1.01 kg m”). Regardless sowing density an equal yield of
stinging nettle was achieved in vermiculite (0.93 kg m”) during autumn and in perlite
(1.08 kg m*) during spring period. All tested parameters were significantly affected
by sowing densil:y xsubstrate interaction during the nettle cultivation. In autumn
period the combination of vermiculitex0.5 g m? resulted with significantly highest

yield (0.96 kg m?) while in spring the highest vield (1.41 kg m™) was achieved by
combination of perlitex0.2 g m*.
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INTRODU C TION

Syneing nettle (f rrca o
. ging drevrca L .
the temperate regions of the “11;1if {:l‘: e £t Dy s T S R
accr et al | 2000y 1Y '
. s valuable medicinal
al plam

is perhaps best known as an abundant and
Edom. 2012). Nettle has a long histony an‘t‘!t‘nm.nl weed (Weifd, 1993, Harwood and
remedy (Bisht et al., 2012) for the “__P.-ﬂ“mc:::.wc in alternatine medicine as an herbal
and is currentiy receving attention ac a mmc_‘l‘ many diseases (Grevsen et al | 2008)
Rutto ¢t ai..ll’ﬂi_:], Despite great medicinal \Lt] of fiber (Harwood and Fdom, 2012,
almost all of us (Bishtetal | 2012) Fre<h ';‘C"H: :It‘ﬂ stinging nettle 18 undervalued by
C. vitamin K. panthotene acid, carotenoids. B caves are rich in chlorophy i, vitamin
essential oil. proteins and minerals such as i.mn group vitamins (Bl and BY), tanninsg,
al.. 2012) and calcium. Processed nettle c*m‘ f:!‘!‘f!'f. ':;-'*n!.unc_kp_ nickel (Kukni¢ et
(including vitamin A as fi-carotene) and is ut;fxi m'I‘rl‘rpﬂ} ‘l ;sm % of vitamin A
According to Guil-Guerrero et al. (2003) c-l'tm:ms: n:t:.! "‘- iy ik ha o .
healthy food because of essential fatty acids and car “c“-‘“';" SR MDA
amounts. Because of great nutntional \.3|1It‘5 ihe \nu;u:l k‘:_‘:\"ll.ﬂ MEich Goeni B 2N
for human consuription (Guil-Guerrero et al ".'9{}0 {, l‘ c.\ .t‘r:: = mfm -IPPTHPII;!TC
studies are increased duc 1o the positive inlp:;;lboflnéttlg (f‘:t‘r:]t“}f-‘if\ ;he me_nm]c
high blood presture  diabetes, cancer. inflammative, viral L'm.;jwur}{. tm j_“f-“c-
PS}’ChotiC discorders (Otles and Yalein, 2012) anLi eﬂi‘{"re;qed p“::“:" f"‘ ; .
- CA et : . . antioxadant  and
antimicrobial act v :ex (Kukni¢ etal.. 2012; Gillgin et al., 2004).
‘ hThe l.arg.t’ﬂ‘}-;‘ "'-'L'Nli-!‘t_:%’ of Urtica dioca L is wild-harvested (Upton, 2013). grown
in rich soils n foross ciearings, old fields and wasted places (Bisht et al., 2012). Nettle
prefers to grow in soil that is nitrogen rich in areas high in inorganic nitrates in heavy
met.a!s.‘ Collection should be done in selected areas, avoiding locations where
agribusiness and industrial runoffs occur (Upton, 2013). When nettles are gathered
from natural habitat the control of quality standards is rather ditficult and cost
extensive (Weif. 1993). Considering that in the last few years the quality standards for
medicinal plants have been tightened (Weif, 1993) it is necessary 10 introduce nettle
in to agricultural production. Cultivation enables to control some environmental
factors and so enhance the quality of the product. According to Weif} (1993) main
quality factors are high leaf yield of herbaceous medicinal plants, homogeneity of
plant material, a Jow nitrate content and low contaminations such as residues of
pesticides or heavy metals. Stinging nettle as nitrophilous plant should be fertilized at
the beginning of cultivation with 150 kg N ha' and with 30 — 40 kg N ha' after each
harvest (StepanoVic et al., 2009). According to Biesiada et al. (2009) the highest yreld
of raw material was provided by nitrogen fertilization in the dose of 130 kg N ha".‘
However, in order to achicve higher yield producers often apply to large amounts of
nitrogen fertilizer which can result in accumulation of nitrate, reducing the qu;‘nlu}. of
plant material (Fabek et al, 2012). Applicalion of appropriate mm:ir:m ‘_:ulmqtmn
technology can eliminate problems of growing nettle in the open field, i.e. higher
yield and increased number of harvest in the period when the nettle is ulr'."us.l}
dormant. Higher yield in hydropon is based on the eflicient use ot :lulrjcfllls ilm'il t\‘d‘.ll:‘t:i
resulting in rapid growth, an early harvest, a larger number of prn:)fl.l:tittt;l:} Gé\-"';:nh N
biomass production per unit time and area (Osvald and Rogtl I(*)T‘ld i
al. 5008, Toth et al, 2012). Soilless systems, and especially b 2004)
culture), allow a direct control of plant qutrient supply (GOnR€ & el Bl s
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-« nroduction of medicinal crops n CI“'““‘"L‘d .C“W!'()Iﬂlnents Proy;
Hy dropontc Prt _ -.pm\im‘. quality purity, consistency, hwactwny‘ and big dg,
ities for In i e Y - . . ) . :
i iony a commercial scale (Hayden, 2000). Ihe floating system is father N
on nique. It can be used to produce ready.g,
“touy
S

impini and Enzo, 1997: Nicola et al, 2;:]?;“

According to Nicola et al. (2007) floating system is suitable to produce Vegetah)..
& &

both with short cultural excle and with high plant density. o
Because of the capability of the apical plant parts regeneration it is Possible |
achieve several harvests at intervals what depends on the purpose and the pe;, q 0°f
cultivation. During the first harvest the plants should be cut 0.5 cm above COtyledqy
to avoid damage to plant growing point and ensure rapid and abundant rege“el‘aﬁo:

production 4 . toch
: . as\’ ¢ ¢

s\pensive and easy hydropot \ : s TR oot
mexpensi ’ 2003). In this production system trays continuously Mo

vegetables (D Anna et el _ )
a water bed or nutnent solution (I

(Toth et al.,, 2012). |
Since stinging nettle 1s usually collected from natural habitats very i),

information about its cultivation has been published. There are no results aboyt the
stinging nettle cultivation in floating hydropon. Therefore, the aim of research was tq
examine the possibility of growing nettle in floating hydropon and to determinate the
effect of sowing densities and different substrates on morphoicgical characteristic

and nettle vield.

MATERIAL AND METHODS

The two factorial trials were conducted according to the randomized complete
block scheme with three replications in unheated greenhouses. The effect of three
sowing densities (0.2, 0.5 and 0.9 g m™) and two substrates (perlite, vermiculite) on
the stinging nettle yield and number of harvest were tested. Sowing was made
manually in polystyrene boards in the first decade of September in 2012. Nutrient
solution adjusted for leafy vegetables was prepared according to Tesi (2002). Nettle
cultivation in floating hydropon is shown in Picture 1.
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ure 1. Cultivation of stinging nettle in floating hydropon
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ttle cultinvan Ve
punng the e on five harvests were realized two
~+ wovember 29) and three o pnimn (October

- 11 "l‘ I ] '](\ 1 “ e If m ‘. A \. ngy : 'I- ‘ l |\' I

davs. and the second harvest wag conducted after 18 dav s

which lasted 106 davs.in <pring growing penod the '

ernd 12 and 20 davs, respectively The Cutting was at the h o o

centimeters and the plants were w crehted yust .'1Il;:r cutn;w TR
The abwotic parameters of nutnient solution

and air (relative humiditn. minimum, m

measured daily.

The effects of sowing denaty and substrate were determined using analy<s of
~ . r ) - - v o - - : ; ‘

vartance (ANOVA) :m.d average values were tested by the least significant differe :

(1LSD) test at the sigmificance level p<0.0S and P-0 ) | e

harvest lasted 47

Aller winter dormancy
production cycle we :

pproimately §

(temperature. pH- and the b

-values)
axmum and mean

temperature) were

KESULTS AND DISCUSSION

If nettles 1s grown as a leafy vegetable. harvest should be done just before

flowering {L’ptonl. <050 which occurs in summer months when the temperatures
increase. According stunhar et all (2013) in the first year of stinging nettle
cultivation plant grow slow due to the undeveloped rhizomes so a sigmificant
contribution to the grcon torb cannot be expected. However. cultivation |ﬁ unheated

- 2 '_,- oy e > % a - . -
grccnhousf:s can resull woth an earlier harvest and higher yields even in the first vear
of cultivation. f

Optimal temperaivres for nettle growth are between 15 and 25 °C while at
temperatures higher th.

_ 30 °C may appear early flowering causing lower vield
(personal experience) In unheated greenhouses optimal temperatures for nettle
growth can be achieved much earlier than in the open field which is the reason an

earlier beginning of harvest. Abiotic parameters of air (minimum, maximum and mean
temperature, relative humidity) and nutrient solution (pH- and EC-values) during the
nettie cultivation in floating system are shown in Fig. 1. In autumn growing period pH
of nutrient solution was in range from 6.38 to 7.02, 6.76 in average. Average pH value
in spring season was slightly higher (6.82), however smaller variations between the
decades were recorded (from 6.66 to 6.96). Similar to the pH value average value of
nutrient solution EC was higher (2.38 dS/m) in spring compare to autumn growing
period (2.34 dS/m). D"Anna et al. (2003) had proven in their research that ditterent
EC levels have not affected the plant height and slightly influenced the yield of rocket.

The first harvest was in autumn and it was realized 47 days after sowing (October
23) while second harvest was after 38 days (November 29). After winter dormancy
beginning of nettle harvest was on March 15 which is almost three months earlier
comparing o first harvest achieved by Grevsen et al. (2008) in the open ficld. Sc\cund
harvest was after 32 days (April 16) and third after 20 days (May 6). Higher
temperatures in spring growing season resulted in shorter production c_\cies..AhhuU:-.lh
the average mean temperatures were similar in both growing period (16.79 in autumn
and 16.31 “C in spring) in spring season have been recorded more days with
maximum temperatures above 25 °C resulting shorter period between h;_mc_sts. \\gtli
(1993) claims that in spring and mainly in early summer due to photoperiodic reaction
Plant senescence is accelerated. Relative humidity in growing period was between S4
and 81 % which is within the recommended values for leaty vegetables.
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Fig. 1. Abiotic parameters of air (minimum, maximum and mean temperature, relative
humidity) and pH- and EC-values of nutrient solution

In the autumn growing period all measured mo
leaves, length and wid

rphometric parameters (number of
th of leaves, num

ber of nodes, plant height and plant mass)
were significantly affected by substratexsowing density
Regardless sowing density,

interaction (Table 1 and 2)

plants grown in perlite had significantly more leaves and

the nodes compared to those grown on vermiculite. Lower sowing density in perlite in

first and in vermiculite in h more leaves (9.0 and 13.5)

gher sowing density. According to Znidardi¢ and Kacjan-Marsi¢

(2008) in high i ity plants produce less leaves due to increased
corznpetition. The highest leaf length was mea '

was achieved with combination
29 g).
Table 1. Analysis of variance for morphometric parameters of stinging nettle in autumn
growing period
Source of variance Plant Number Length of Width of Number Plant |
mass, g | ofleaves | leaves, mm leaves, mm | of nodes height,
mm__|
L First harvest
L Substrate (S) * 1 * * K " *k
\ﬁowing density (D) \ Y l * ns. o * -k
k S«D \ * \ * " % e T
\ Second harvesy —
\ Substrate (S) \ * ‘ * —‘ ™ l e l e *
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e density (D) bl =

¥ %

*
* % * ok
%

AT ) * % <2 . *
*significant at p=0.05, **P=<0.01. n.s.=noy significany ”

In the spring growing period signifi

: ' ‘as re i, S exXsowi :
interaction “a] r;cordcd. Plants grown ip perlite were higher and haSng density
T e shorie [ are i . . )

which were r compared to vermiculite, The highest val o caves
morphometric parameters (except leaf length) w St values all measured

cantly influence substrat

density (data not shown). €re recorded at the lowest sowing
Table 2. Effect of substratexsowing density o stingei . .
autumn growing period ¥ O slinging nettle morphometric parameters in
~Sabstrate | Sowing Plant | Number [ Lenghtof | Widthof TN
S density / mass/g | of leaves | y umber Plant |
m- eaves leaves / of nodes height /
,..-—-—-""'""'__'—-g_ . mm mm mm
First harvest
~Pperlite 0.2 0.85be | 9.00a 3025C | 5250A | 475A | 4800E
0.5 | 055d 8.00 b 35.00B 39.50 B 4.00 B 124.50 C
09 | j Lc 833b 32.25 BC 4175B 425B 77.50 D
g 02 | ibza 8.00b | 4275A | 3475C | 4.00B | 190.00 A
te 05 | O%ibc | 800b | 3550B | 2750D | 4258 | 18325A
0.9 i _“a ab 8.00 b 41.25 A 30.50D 4.00 B 163.00 B
= Second harvest
Perlite 0.2 i 3.29a 11.00 B 32.50C 46.26 A 5.50 a 121.26 A
0.5 1 1.91 be 13.50 A 29.26 D 36.00 B 450b 68.75 D
0.9 { 1.55cd 13.33 A 3450B 37.00 B 350c¢ 7250 D
Vermiculi 0.2 2.18b | 13.50A | 3500AB | 34.00C 476b | 80.00C
e 0.5 1.08 d 10.00 C 28.26 D 26.26 E 2.76d 90.00 B
0.9 1.72 b 12.00 B 36.76 A 30.50D 2.50d ] 80.00 C

*Mean values followed by the same letter within each column do not differ significantly at
p<0.05 and P<0.01 according to the LSD test

Significant influence of substrate, sowing density and substratexsowing density
interaction in the autumn and spring growing period on stinging nettle yield was
recorded (Table 3). Greater sowing density in autun}zn gro-wil.lg season fesulted. ;r{;
higher yield (0.74 and 0.70 kg m~at 0.5 and 0.9 g m ; while in spring higher yie
was recorded in the lowest sowing density (1.31 kg m* at 0.2 gm '_). Th‘ls mdtf:_atlt:is
that in spring growing period greater sowing c!ensnty had negative lmp?l:} Ogdy:iill"\
contrary to the plants grown in autumn. Similar .results have beel_l a'c :iev Lo
cultivation nettle in controlled environment agriculture aeropomcl: '{’HOI"S)O:N o3
medium system (Pagliarulo et al., 2004). It is contrary 10 Tc»tht ertsf:) wf;;v i
have achieved an equal average total yield.m lowest and in grlea':ld f stiﬁging il
spring growing period. Regardless the sowing ficnSlt)’ an equal yt e (1,09 kg )
was achieved in vermiculite (0.93 kg m™) during autumn and in per .

during spring period. '
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- 2041 kg m 2
ot rlitex0.2 g m™ (1. gm?
combination periilt | . |
ved oy t was reached in lhcllﬂ}l l:;f“':cr\t Ilnhspnng
} . ich claim that nirs aryeg
ermiculitex0.2 et al. (2008) whic ' St ha
and vermicu! 4. This is contrary t0 Grevsen ield whereas the third re-harvest is pg,
growing period. t (cut) gave the highest yie S M
and second re-harves firm that the floating system £a s Lo loat
rofitable. These results con Ito h was an advantage for leaf mag
the roots
and supply from
production (Nicola et al., 2007).

d was aCh ic

The highest yiclg 122 kgm yha

the shoots, wh ic

ity ingi vield
Table 3. Effect of substrate and sowing density on stinging nettle vie

-d T

Treatment Vield (kg m ) - . —

At e First . "slgiil;f;md Third )

h:[;:ilst B:;?cst harvest harvest harvest .y

Substrate ; _—

Perlite (P) 036 B 0.37 0.71b O‘hs B J l.ﬂ‘)_a___-
Vermiculite | 0.93 A 0.43 0.83a 060 | 097b

V) ek ]

Sowing density

02gm>” 050 b 042 0.91 A 0.80A | 131A

05gm” 0.74 a 0.39 065B 0seB | 0908
09gm™ 0.70 a 0.39 0.74 AB 0.36 B 0878

Substrate » Sowing densiny — 1
P>02gm” 0.09 ¢ 0.38 ab 0.86 ab 0.92 a 1.41 a
Px05gm~ 0.52b 0.35b 064 ¢ 0.62b 0.93 b
P~09gm~ 047b 0.38 ab 062¢ 0.49 b 093 b
V>02gm™ [ 090a 0.45a 0.96 a 0.69 b 1.22a
Vx05g m'i 0.96 a 0.43 ab 0.67 be 049 b 087 b
V>09gm® [ 094a 0.41 ab 0.86 ab 0.62 b 0.82 b

*Mean values followed by th

¢ same letter within each ¢

_ olumn do not differ
01 according to the LSD test

significantly at p<0.05 and P<0.

The cgmuiative yield of two growing periods (autumn
The highest accumulated vyie]

was recorded in combin
accumulated yield (2.89
sowing density.

and spring) is shown in Fig 2.
eld after ﬁve _harvest (two in autumn and three in spring)
ation  vermiculitex(.2 g m> pring

T (422 i ,
kg m2) was achieved by so ( kg m). The lowest

wing in perlite in the greatest

N
rJ
—
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Fig 2. Effect of substrate and sowing density on stinging nettle totql

; , (after autumn
spring harvests) and cumulative (autiinr:- spring harvests) yield during and after

nettle cultivation

CONCLUSION

Sti_nging _nettle shm?'ed good :,-..b-,:viz-:_ability to sqilless cultivation by floating system
achieving satisfactory yield per hzrvest already in the first year of cultivation. High
yield and increased number of h;is:‘vests have been achieved in the months when the
nettle is dormant in the open fie!d. The highest yield were recorded in spring growing
periodzin combination perlitex0.2 g m™ (1.41 kg m ") and vermiculitex0.2 gm?2(1.22
kg m ™).

Lower plant density has to be preferred because it gives higher yield and it allows
reducing the leaf length enhancing quality especially in spring growing period. Due to
economic cost effectiveness combination of perlitex0.2 g m™ can be recommended for
nettie cultivation in floating hydropon.

Further investigations are required to research nutritional and chemical values of
stinging nettle grown in floating system at different nutrient solutions in order to
produce high quality of plant material for nutritional and medicinal purpose.
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