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Abstract

Germination responses of 1Mesperis species Klesperis aspera, H. bicuspidata, H. campicarpa, H.
cappadocica, H. hedgei, H. laciniata, H. matronals pendula, H. persica, H. podocarpa, H. schisaiikH. stellata,
H. theophrastsubsp sintensii, H. transcaucasicdjstributing naturally in Turkey were tested inglstudy at different
salt (NaCl), nitrate (KNg) and acid (HCI, KSQ,) concentrations (Control, 0.5, 1, 2, 3%). Low sahcentration
blocked seed germination of eight takéeéperis aspera, H. campicarpa, H. cappadocicaladiniata, H. pendula, H.
persica, H. stellata, H. transcaucasjcand also declined seed germination ratio anddspééhe others. Although low
potassium nitrate concentrations increased geriomatf all species excepi. hedgej its increasing concentrations
decreased it. Hydrochloric acid (HCI) blocked geration percentage and speed completely of eiglat ¢drsperis
aspera, H. bicuspidata, H. campicarpa, H. cappadaciH. hedgei, H. pendula, H. persica, H. theoptirasubsp.
sintenisi), while the other six species germinated in itg tmncentrations. Similarly, sulphuric acid,&0,) obstructed
germination of all except two specid$, podocarpaandH. transcaucasicajerminated in low 50O, concentration.

Significant differences in sensitivity to salt,naite and acid were determined among thélédperisspecies (p<0.05).
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1. Introduction

Physiological responses to various environmentakses at different stages of their life cyclearémportant
aspect of explaining adaptation of plants to thabitats. Within this framework, germination is afe¢he most critical
stages in the life cycle of plants and competitiortheir natural or secondary habitats transpotigdany vectors
(Ungar, 1995; Escudero et al., 1997). In the sarag, wermination responses have a direct impact spegies’
distribution and abundance, since it is a key efenadéfecting population dynamics (Godi'nez-Alvaretzal., 1999;
Valverde et al., 2004; Ramirez-Padilla and Valve@Q05).
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GenusHesperisL. (Brassicaceagdistributing on a wide area from Morocco to thédiMe East is dense in
especially Mediterranean and Irano-Turanian phydggephic region and has nearly 60 species all twverWorld
(Fournier, 1866; Tzvelev, 1959; Ball, 1993). In Key, 31 species and 4 subspecies belonging to eneisgwere
recorded. Moreover, 18esperistaxa are endemic and mostly distributes in théoregbelonging to semi-arid and low-
precipitation Mediterranean bioclimate layers (€n)l1965; 1988; Akman 1990). Considering the faat Turkey has
35 naturaHesperistaxa of total 60 in the world, it can be thoudmattTurkey may be genetic differentiation center of
the genus.

Some taxa belonging to gendgsperiscan cause economic lost in agricultural areasesedvand damage the
natural ecosystem structure in their habitats whtiely were secondarily transported into by anyaelecause of their
invasive characteristics (Hartman and Nelson, 206f@wever, some of them have using potential in icadas
diaphoretic and diuretic) and parfumery sector (Bpy 1999). Besides, sonidesperistaxa are in a risk category

according to IUCN (2001) and considered in cong@magrogrammes.

With the complexity and extensiveness of acid ransevere environmental problem in recent yeacseased
salinity and alkalinity are particularly threategito Turkey’s soils. So, identifying species remiste to acidity has
gained a great amount of importance. Due to ineaslinity problem, 0.6% of Turkey’s land is nader used for
cultivation. Therefore, the risk of further salioétion and consequent barrenness in currentlyiesiteas requires
serious and urgent consideration. Salt-tolerangaldants may have a direct regulation to growth ens well known
that high salt concentrations inhibit seed gernmma(Ylcel, 2000a). KNg a growth-regulating and germination-
stimulating substance, can both stimulate and inbéed germination in some species (Oztiirk etlaB4; Oztirk et
al., 1993; Puppala and Fowler, 2002).

Some brief information aboutlesperisspecies tested in terms of germination responsedifterent salt
(NaCl), nitrate (KNQ) and acid (HCI and $$0;) concentrations is given below.

Hesperis asperdourn.; stems are erect up to 20 cm in lengthy wétry small and lilac flowers, an endemic
plant for Turkey,Hesperis bicuspidatdWilld.) Poiret; stems are (15) 20-35 cm in lengthect, flowers are whitish
lilac to deep violet, siliquae slender and torujdke plant grows over 1300-2800 m, on rocky slppgserennial herb.
A widespread taxa in Turkeyesperis campicarp8oiss.; stems are branched, flowers are greehsotenish pink, a
perennial herb. It grows over 850-1900 m, on raakd cliffs. An endemic plant for Turkey in CD riglategory,
Hesperis cappadocickourn.; stems are branched from the base, floawerpinkish-mauve, it grows over 1200-1600
m, on screes, sandy slopes. A biennial herb, aereiwdplant for Turkey in LC risk categorifesperis hedgel.H.
Davis & Kit Tan; stems are approximately 50 cmeandth, herbaceous, erect, flowers are lavendgroit's over 1050
m and in basaltic clay fallow fields. It is probghdiennial, an Irano-Turanian element, an also sndeplant for
Turkey in the EN risk categoryesperis laciniataAll.; it is with yellow or rarely pinkish yellowldwers, siliquae
subcompressed, grown on slopes, a biennial litgbperis matronali.; stems are up to 100 cm in length, tall, erect
siliquae asperous. It grows over 1000-2100 m, oped and in meadows, a biennial or rarely a peatieirb. This
species has also urinativing, sweating effects @nges to tear down mucus (Baytop, 198@speris pendul®C.;
stems are branched, with greenish-yellow flowelsjuse terete. The plant grows on fields, gulleysks, usually on
limestone, and over 850-2400 m, and it is a peeg¢mtant,Hesperis persic8oiss.; stems are erect, flowers are purple

to brownish, and it is a biennial or perennial hétbsperis podocarp®8oiss.; stems are up to 40 cm in length, little
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branched, flowers are deep violet, siliquae eléds. a perennial and an endemic pldiésperis schischkinitzvelev.;
stems are erect, up to 30 cm in length, with réddislet flowers, siliquae terete, obscurely tosdoThe plant grows
over 1600-2000 m, on igneous slopes and fields #& biennial herb and an endemic plant for TurkeWT risk
categoryHesperis stellatdDvorak; stems are 30-50 cm in length, flowers are des@ purple or violet. It grows over
2440 m and on rocky slopes. It is perennial pl&hts species is an Irano-Turanian element andeaisi@mic plant for
Turkey in EN risk categorylesperis theophrasBorbas subssintenisiiDvorak; stems are 40—48 cm in length, erect,
and siliquae torulose, perennial. It grows on narucks. It is an East Mediterranean element ancratemic
subspecies for Turkey in DD risk categoHesperis transcaucasic@izvelev.; stems are tall, erect, the upper stem
leaves sessile and amplexicaule, with lilac flowérgrows over 1700-2250 m, and on rocky slopedfidlds and
gullies (Cullen, 1965; 1988; IUCN, 2001), (Figurfe 1

It is obvious that determination of the ecophysiidal characteristics of the plant taxa, especialtgemic
and/or in any risk categories is very importantdonservation of the biological diversity. No inficaition is available
about the ecophysiological characteristics of theugHesperis The aim of this study is, therefore, to determtine
effects of different concentrations of salt (NaGijirate (KNQ) and acid (HCI, HSO;) on the germination of 14

Hesperistaxa distributing naturally in Turkey.

2. Materials and methods

After determined natural distribution areas ofHesperisspecies in Turkey, seed samples were collected fro
their natural habitats (Table 1, Figure 1). Plarhgles were also taken as herbarium materialstifidéehand vouchers
were kept in the Herbarium of Kirikkale Univers{§NADOLU), Faculty of Science and Arts, DepartmenBiology
(Cullen, 1965; 1988).

1 2 3 4 5 f 7 g 9
~ e | i
S )
A ESJ \‘ o ?X
A = 0 a2 40
i
g Q "l
= Ut Qe
g1 + ‘N A s
[ s ¥ LT ik
o q '//"\_/:'EI ]
0| w0 Pdikm
ﬂ_.\-.__/ﬂ_".k_.r"/ :}v L ] 2g
i6- 28 20 az M 36 38" 40° 42° 44

Figure 1.Seed collection localities (in Turkey)

(o Hesperis. asperam H. bicuspidata o H. campicarpa e H. cappadocica A H. hedgei ¥ H. laciniata ¢ H. matronalis ¢ H.
pendula £t H. persica © H. podocarpa® H. schischkinii O H. stellatg O H. theophrastsubsp. mtenisi; OH. transcaucasica
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Weight of 1000 dry seeds was determined after #eels gathered (Table 2). The germination expersnent

were carried out in plant growth chambers (MLR-3@6del Sony, Japan). During the experiments, a eonst

temperature (28C + 1) and a white light source (daily photo-pera@® hours light, 16 hours darkness) were used.

Experiments were carried out in petri dishes (9diameter lined with discs of filter paper) contaigifilter

paper. A hundred seeds were used in each peth faur replicates for each series and concentrsitfdr100) (Willan,

1985). During the germination period, treatmentsewasgpplied to each experiment series in the sanyeavéhe same

time. Six main series (NacCl,,80,, KNOz; HCI, Dark Medium and Control groups) were prepai@deach taxon.
During these experiments, 0.5%, 1%, 2% and 3% isolsiof NaCl, HSQ,, KNOs; and HCI were used. For the control

group, pure distilled water was used. Seeds warsidered as germinated when the radicle touchedebé bed.

Germination speed is as much important as seedimggtion percentage. So, germination speed was legcl

for each series of experiments according to Y{2@00a). For the statistical evaluation of all datguired at the end of

the germination experiment§PSS 10.0 (Statistics Package for the Social Sejgrarkage program was used and

ANOVA Scheffe-F testas applied.

Threatened categories are proposed for endemicaedesperistaxa according to IUCN risk categories

(IUCN, 2001). The following abbreviations were us&N, Endangered, CD, Conservation dependent, NdarN

threatened, LC, Least concern, DD, Data Deficient.

3. Reaults

3.1. Effects of Different Dark-light Periods on tBermination Percentage and Speed

Light encouraged the germination percentagel@dperis bicuspidatavhereas it inhibited the germination of

H. campicarpa, H. laciniata, H. matronalis, H. perd, H. podocarpaand H. theophrastiResults showed that these

species germinated higher in dark than in lighivds found that relationship between light and geation ratio of

Table 1.Seed collection localities ¢fesperisspecies (in Turkey)

Species name Locality name Altitude (m) Herbarium N
Hesperis asperaE) Artvin, Ardanug, Karli Village 860 5537
Hesperis bicuspidata Isparta,Sarkikaragag, Cicek Mountain 1750 5025
Hesperis campicarpéE) Ankara, Kizilcahamam-Gerede 15 km 1090 5814
Hesperis cappadocicée) GuUmighane, Kelkit-Erzincan 14-27 km 1680 5549
Hesperis hedgdE) Urfa, Siverek, Karacagda/illage 1100 5511
Hesperis laciniata Mugla, Gokova-Marmaris 5 km 500 4641
Hesperis matronalis Kirklareli, Pinarhisar, Atakdy 160 5485
Hesperis pendula Burdur, Dirmil-Korkuteli, Karagulla 1850 5497
Hesperis persica Mus, Mus-Bulanik 18 km 1400 5512
Hesperis podocarpéE) Hatay, Hassa, Dedemli Village, Kéremez 1300 745
Hesperis schischkin{E) Erzurum, Horasan-Erzurum 4 km 1580 5535
Hesperis stellat§E) Bayburt, Bayburt-4kale, Kop Mountain 2400 5013
Hesperis theophrastiubspsintenisii(E) Balikesir, Edremit-Kalkim 27 km 360 5827
Hesperis transcaucasica Ardahan, Gole, Sirugiden-Karliyazi 2000 5004

(E): Endemic
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Table 2. Weight of 1000 dry seeds of eatdsperisspeciegE: Endemic)

Species Weight of 1000 dry seed grain (gr)
Hesperis asperaE) 1,36
Hesperis bicuspidate 1,95
Hesperis campicarpéE) 2,85
Hesperis cappadocicge) 2,65
Hesperis hedgdE) 3,86
Hesperis laciniata 5,43
Hesperis matronalis 1,13
Hesperis pendula 2,13
Hesperis persica 3,25
Hesperis podocarpéE) 2,60
Hesperis schischkin{E) 2,66
Hesperis stellatdE) 2,12
Hesperis theophrastiubspsintenisii(E) 1,15
Hesperis transcaucasica 1,97

H. aspera, H. cappadocica, H. hedgei, H. persicasthischkinii, H. stellatand H. transcaucasicavas statistically

insignificant (p<0.05), (Table 3). Light inhibitethe germination speed dfi. campicarpa, H. cappadocica, H.
matronalis, H. pendula, H. podocarpa, H. theophirastbsp.sintenisiiand H. transcaucasicaEffect of light on the

germination speed was not significant statisticldlyH. aspera, H. bicuspidata, H. hedgei, H. lacinidth,persica, H.

schischkinii, H. stellatgp<0.05).

3.2. Effects of Different Salt (NaCl) Concentraian the Germination Percentage and Germinatiore8pe

Salt inhibited the germination of eight species plately at low concentrations, wheras it decreatsed
germination ratio of six species. All salt concatibns blocked the germination of eight speciesmetaly Hesperis
aspera, H. campicarpa, H. cappadocica, H. lacinjath pendula, H. persica, H. stellatnd H. transcaucasicaand
decreased the germination percentage and speedspiexiesl. bicuspidata, H. hedgei, H. matronalis, H. podqxg
H. schischkiniandH. theophras)i (Table 4).

Low salt concentration (0.5%) decreased the gemmimapercentage oH. bicuspidata, H. hedgei, H.
podocarpa, H. theophrastihereas its effect on germination percentagd.ahatronalisandH. schischkiniiwas found
statistically insignificant (p<0.05), (Figure 2).ottever, this concentration increased the germinasipeed ofH.
matronalis H. podocarpaand decreased the germination speeld.dheophrastiwhile its effect on germination speed
of H. bicuspidata, H. hedgeindH. schischkiniiwas found statistically insignificant (p<0.05)jd&re 3).

1% salt solution increased the germination speédl bicuspidata, H. podocarpandH. theophrastilts effect
on the germination percentagetdf matronaliswas significant statistically; even though it cadigshe germination of
the others to be inhibited completely. This conaitin increased the germination speethopodocarpadecreased of

H. matronalis and H. theophrastind its effect oi. bicuspidatawas insignificant.

All salt concentrations tested during the studp{8%) decreased germination ldf podocarpaand these
results were found significant (p<0.0%). podocarpawas also the only species which could germinatallasalt

concentrations.
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3.3. Effects of Different Potassium Nitrate (K§l@oncentrations on the Germination Percentage @wsimination

Speed

Low KNO; concentration (0.5%) encouraged the germinatiod.aispera, H. bicuspidata, H. matronalis, H.
pendulaand H. podocarpa but decreased the germinationtbf campicarpa, H. laciniata, H. persica, H. stellatH.
theophrastisubsp sintenisii, H. transcaucasicd&ffects of this concentration di. cappadocicaand H. schischkinii

were insignificant (p<0.05), (Figure 4, 5).

1% KNGO; concentration encouraged the germination perceraétl. matronalis, H. pendula, H. podocarpa,;
decreased the germinationtdf bicuspidata, H. campicarpa, H. persica, H. st H. theophrasti, H. transcaucasica
and inhibited the germination off. aspera, H. cappadocica, H. laciniata, H. schigofi completely. This
concentration decreased the germination speétl péndula, H. persica, H. stellata, H. theophrabti transcaucasica
and encouraged germination speedHoimatronalis, H. podocarpalhe effect orH. bicuspidataand H. campicarpa

was found insignificant (p<0.05).

Table 3. Effect of dark versus light on germinatpaicentage (%) and germination speed

Species Dark/Light **  Germination percentage (%) ri@iaation speed
Hesperis aspera Dark 4 a* 9a
Light 9a 1la
Hesperis bicuspidata Dark 19¢c 12 a
Light 44 g 9a
Hesperis campicarpa Dark 22 e 18 ¢
Light 18b 9a
Hesperis cappadocica Dark 5a 17b
Light 7a 9a
Hesperis hedgei Dark 7a 7 a*
Light 15a 9a
Hesperis laciniata Dark 4149 8a
Light 26 f 8a
Hesperis matronalis Dark 19¢c 24 h
Light 6a 15a
Hesperis pendula Dark 419 20d
Light 4a 17b
Hesperis persica Dark 91i 10 a
Light 84 i 13 a
Hesperis podocarpa Dark 49 ¢ 2le
Light 24 f 16 a
Hesperis schischkinii Dark 1lla 13 a
Light 9a 10a
Hesperis stellata Dark 67 h 16 a
Light 65 h 14 a
Hesperis theophrassubsp sintenisii Dark 21d 22 f
Light 16 a 20d
Hesperis transcaucasica Dark 47 g 25i
Light 44 g 239

* Within each column, means with the same letterraot significantly different (p=0,05); ANOVA ScliefF test.

** 8 hour light-16 hour darkness photo period.
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Table 4. Effect of NaCl concentration on germinatiercentage (%) and germination speed

Species Concentration (NaCl-%permination percentage (%o§sermination speed
Hesperis bicuspidata 0,5 11b 9a
1 3a 7 a*
Control 44 e 9a
Hesperis hedgei 0,5 8a 8a
Control 15¢ 9a
Hesperis matronalis 0,5 2a 17 e
1 1a* 14b
Control 6a 15c¢c
Hesperis podocarpa 0,5 10b 17 e
1 8a 16d
2 5a 1la
3 4a 10 a
Control 24d 18 ¢
Hesperis schischkinii 0,5 la 11la
Control 9a 10 a
Hesperis theophrassiubsp sintenisii 0,5 10 b 18 ¢
1 6a 11a
Control 16 c 20 h

* Within each column, means with the same letterraot significantly different (p=0,05); ANOVA ScliefF test.
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Figure 2.Effects of NaCl on the germination Figure 3. Effects of NaCl on the germination speed
percentage

2% KNO; encouraged the germination percentagel.ofmatronalis decreased the germinationtéf persica,
H. podocarpa, H. stellata, H. transcaucasidaut, the effect omd. pendulawas not significant statistically (p<0.05).
This solution increased the germination speeti.opodocarpa and decreased the germinationtbfmatronalis, H.

pendula, H. persica, H. stellaEndH. transcaucasica.
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Figure 4. Effects of KN@on the germination percentage

3% KNO; was effective on the germination speed and pesigenof all species except matronalis This
concentration decreased the germination speedencéqtage ofi. podocarpaH. transcaucasicaand it also inhibited
the germination completely of the resi.(aspera, H. bicuspidata, H. campicarpa, H. cappeida, H. hedgei, H.
laciniata, H. pendula, H. persica, H. schischkiti, stellata, H. theophragtiH. transcaucasicattracts attention as the
most resistant species to the KN@mong the 14 species. All KNQ@oncentrations inhibited the germination of

Hesperis hedgaiompletely (Table 5).
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Figure 5. Effects of KN@on the germination speed
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3.4. Effects of Different Hydrochloride Acid (HGTpncentrations on the Germination Percentage andr@w®tion
Speed

HCI concentrations (0.5-3%) applied during the gtunhibited the germination oHesperis aspera, H.
bicuspidata, H. cappadocica, H. campicarpa, H. haddd. pendula, H. persica and H. theophrastmpletely.
However, it decreased the germination percentag¢ tdciniata, H. podocarpa, H. stellata, H. transaaasica Effect
of 0.5% hydrochloride acid on the germination patage was insignificant foH. matronalisand H. schischkinii
(p<0.05),(Figure 6).
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Figure 6. Effects of HCI on the germination pereget

0.5% HCI decreased the germination speeHi.gbodocarpa, H. stellata and H. transcaucasitta. effect on
the germination speed was insignificant fforlaciniata, H. matronali@sndH. schischkiniFigure 7). All species tested
in this study did not germinate in the solution 38 % concentrations of hydrochloride acid (Tabje ®nly H.

matronalis, H. podocarpandH. transcaucasicgerminated in 1% HCI concentration.

3.5. Effects of Different Sulphuric Acid&0;) Concentrations on Germination Percentage and Gmeation Speed

It is known that even low }$0O, concentrations inhibit the germination of the psagyticel, 2000a; b; c). In
this study, it was determined that germination @f dpecies of total 14Hgsperis aspera, H. bicuspidata, H.
campicarpa, H. cappadocica, H. hedgei, H. lacinjdta matronalis, H. pendula, H. persica, H. schiddii, H. stellata
and H. theophrasti)was completely blocked. Other two specids fodocarpaand H. transcaucasicagerminated in
only 0.5% HSQ, (Table 7). In this concentration, germination petage and speed of these species decreased. The
result was found statistically significant (p<0.08jigure 8, 9).
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Figure 7. Effects of HCI on the germination speed

4. Conclusions and discussion

Seeds are the most important reproductive paroresple from distribution, aggregation and abunéaot
plant populations (Barrera and Nobel, 2003). Sévadors like light, salinity, acidity that regué&aseed germination
interact in the soil interface (Ungar, 1995; Kharmle 2000). Most seeds are located near thesadihce where salt and
acid concentration changes because of rain andnconis evaporation of soil water (Ungar, 1991) eesdly in semi-

arid environments (Godi’'nez-Alvarez et al., 199&\érde et al., 2004).

The fact that light and illumination period hasraa effect on germination is well known (Smith86%. They
encourage (Yucel, 1996a) or inhibit (Probert et H86; Yicel, 1996b) the germination of some gmediight period
is also effective on the germination of sohhesperistaxa. However, it is seen thdesperistaxa could tolerate the light
effects more than the chemicals applied duringettperiments.

Tolerance to salinity during germination perioctigtical for establishment of plants growing inisal soil of
arid regions (Ungar, 1995; El-Keblawy and Al-Rav&005). It has reported that low salt concentratsonot effective
on the germination of most species (Oztiirk et18193; Yiicel, 2000a) whereas it inhibits the gertigmaof certain
species completely when it is in high concentrafiéicel, 2000b; Khan and Gulzar, 2003). Considetheyresults, it
can be seen that increasing salinity due to naamdlor antropogenic reasons and environmentalgesarelated to
salinity can have limited effects on distributidfitlee populations.

KNOs, a growth-regulating and germination-stimulatingpstance, can both stimulate seed germination in
some species (Oztirk et al., 1984; Oztiirk et 8941 Puppala and Fowler, 2002) and also inhibito@f{i1996b).

KNO; concentration series among the parameters apgligdg the experiments have the less negative teffec
on the seed germination. However, increasing cdratons could block or decrease the germinatiosoofieHesperis

taxa.
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Table 5. Effects of KN@concentrations on germination percentage (%) @nohigiation speed

Species Concentration (KN®o) Germination percentage (%) Germination speed
Hesperis aspera 0,5 18 e 13d
Control 9a 11b
Hesperis bicuspidata 0,5 591 11b
1 22 f 9a
Control 44 k 9a
Hesperis campicarpa 0,5 9a 12¢c
1 3a 10a
Control 18e 9a
Hesperis cappadocica 0,5 2a 7a
Control 7a 9a
Hesperis laciniata 0,5 4a 5a
Control 26 h 8a
Hesperis matronalis 0,5 37k 18]
1 35j 16 g
2 15¢c 11c
3 5a 10 a
Control 6a 15f
Hesperis pendula 0,5 40 k 13d
1 26 h 11b
2 4a 9a
Control 4a 17h
Hesperis persica 0,5 38k 7a
1 18 e 5a
2 1a* 1a*
Control 84 m 13d
Hesperis podocarpa 0,5 551 24
1 34 23k
2 13b 181
3 10a 13d
Control 249 169
Hesperis schischkinii 0,5 9a 13¢c
Control 9a 10a
Table 5 continued...
Hesperis stellata 0,5 44 k 7a
1 3a 6a
2 2a 5a
Control 65 | 1l4e
Hesperis theophrastiubsp sintenisii 0,5 3a 14 f
1 2a 12c¢c
Control 16d 20k
Hesperis transcaucasica 0,5 2a 4a
1 2a 4a
2 la 3a
3 la 2a
Control 44 k 23k

* Within each column, means with the same letterraot significantly different (p=0,05); ANOVA ScliefF test.

As a result of urbanization and industrializatianid rains have become an important environmemtdlem
in recent years (Evans, 1982). Because of theserfa@ large number of species face with the daogextinction. So,
identifying species resistance to acidity has ghiaegreat amount of important. In this study, itoisvious that

increasing acidity inhibits or decreases the segthgpation ofHesperistaxa.
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Table 6.Effect of HCI concentration on germination perceet#) and germination speed

Species Concentration (HCI-%) Germination percent8f) Germination speed
Hesperis laciniata 0,5 2a 5a
Control 26d 8a
Hesperis matronalis 0,5 3a 15¢c
1 2a 15¢c
2 1la* 13b
Control 6a 15¢
Hesperis podocarpa 0,5 13b 8a
1 7a 7a
Control 24 c 16 d
Hesperis schischkinii 0,5 2a 9a
Control 9a 10a
Hesperis stellata 0,5 27d 9a
Control 65 f 14 b
Hesperis transcaucasica 0,5 2a 4a
1 la 3a*
Control 44 e 23 f

* Within each column, means with the same letterraot significantly different (p=0,05); ANOVA ScliefF test.

0 0,5% 20,5%
| Control B Control
Control Control
5 0.5% S 0,5%
e = S
g 2 8 8
ko] ) S =
S 2 IS] T
Q Q = @
T é £ E
I T
Figure 8. Effects of bBO, on the germination Figure 9. Effects of k50, on the germination speed
percentage

Table 7. Effect of SO, concentration on germination percentage (%) amchigation speed

Concentration Germination Germination
Species (H,SO,-%) percentage (%) speed
Hesperis podocarpa 0,5 2a 2 a*
Control 24 b 16 b
Hesperis transcaucasica 0,5 la*r 4a
Control 44 c 23 ¢

* Within each column, means with the same letterraot significantly different (p=0,05); ANOVA ScliefF test.

In all 14Hesperistaxa,H. matronalisshowed a wider tolerance spectrum to light andnitels applied during

the experiments. This is probably the reason ddisiwe characteristic of the plant. This speciesais® using potential
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medically because of having urinativing, sweatiffgas and causing to tear down mucus (Baytop, 1998 a result,
Hesperis species are sensitive to NaCl, KNCHCI and HSQ,. It is thought that the information about the
ecophysiological characteristics Hesperistaxa will serve as a database to improve effeativeservation strategies
related to the species in a risk category, to cbktre populations of invasive ones and to culévidte economically

important species.
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