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This papcr deals with studies on the morpllology and ecology of Dl!lpirinilint CJ1lhofllectrmn . 
Morpllological obscrvat ions carried O!Jt on several natural populntions sl\owcd Ihlll in nature D. 
CJphoplu,rum main! )' occurs OlI slightl y calcarwus soils with a basic pii und Il sand)' IO sand)"
loam)" te~aurc . Pollcns arc uicolpntc and spllerical. In thc lighl of tlle resulls oblained. il is clear 
thal thcre is no necd ror dividing this spccies into \·aricl i~'S in TlIrkcy. 

Delphillium cyphQplectrum Boiss. i5 a highly po\ymorph ic species widely distributed in 
East Anatolia (Ilarslan. 1990; 6zçe1ik, 1996), but known from few spec imcns bcing adaplcd 
lo different habilalS and showing high hybridization. Diffcrent invesligalors have pOI forward 
different views on the taxonomical characleristics of lhis species. Il is [hus acceptcd as one 
of the problematical species in Turkish flora . Davis (1965) divided il inlo three varieties 
occurring in Flora ofTurkey and Easl Aegean Islands. These varieties are: vUllellse (Reeh. f.) 
Davis,pallidiflorum (Freyn) Davis, and stenophyllum Boiss. Out ofthese, type spec imens of 
vanense (endemie) and pallidijlorunI havc been collectcd from Van and Bitlis. whereas sle· 
lIophy//um is rcpol1cd only from the State of Kars (Igdir) in Turkey. The \al1er is however 
widely distributcd in Transcaucasia and Iran. This division into Ihrce varicties is based 011 

hairyness, flower color, breadth or lenr segments. shape and apex of spur. Our studics rcvea
led that idcntificalion ofthe varieties in accordance with these crÌleria is impossiblc. In order 
to clarify this siluation, morphological, biosystematical and ecological sludies wcre undcna
ken on lhc natural populations of Delphinium C}phoplectrum occurring in Turkey. 

Materials and Mcthods 

Delphinium cyphoplec/rum was collected during the years 198 1-199\ from 12 popola
tions located in thc States orVan, Bitlis, Siirt and Igdir. ldentification was made according 
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IO Davis (1965). Delails aboul the colleclion sites are given in Table lo In ali 300 spec i
mens were laken, i.e. 25 from each population. On these specimens over 100 characters 
were investigated and many biometrie measurements were made. Transplantation experi
ments were a lso SCI up using plots with garden soil al the Yuzuncuyil University Campus. 
Soil analysis was carried oul according IO OztUrk & al. (1983). 

Rcsults 

1. Morphology and Taxonomy 
a) Rools: Well developed perennial thick roots, Ihickness changing according IO Ihe habi
tal and age, generally deep and ± oblong, secondary roots filiform. cylindrical, black in 
color, 5-10 cm long and 1-3 mm broad (Table 2, Fig. I). 
b) Stem: Erect, herbaceous, slender, terete, lower parts slightly su lcate or striate, upper side 
with paral1el lines, usually unbranched Oexuous, yellowish grecn in color. lndumentum has 
dense or thin cover of curved pubcrulent hairs on the lower side: buI the upper side is gla
brous or glandular-pubescent (Table 3, Fig. 1). 
e) Leaves: Lower leaves generally mult isecl or palmali secl, ± circular, linear-oblong; leaf 
segments numerous and crowded, peliole long and cylindrical. widen ing towards the base, 
I or few lower !eaves preseol before Dowering (Fig. 2). Stem leaves alternale (spirai). ± 
rounded or palmale-ovale, Wilhoul stipu le; the basai leaf covers Ihe Slem base full y. slem 
leaves few, reduced IO one or few linear segments towards the apex (Fig. 2); indumentum 
varies from glabrous to densely or thinly curled puberulent (Table 4). 
d ) Bracts and bracteols : Lower bracls membranous. general1y smal1er Ihan pedicel. 
reduced, linear-lanceolate, one or more notched al the apex, extending from the base of 
pedicel. Upper bracts linear-Ianceolale, originat ing from the base of pedicel or near IO il, 
edge membranous (transparcnt), shorter than pedicel, geuing reduced lowards the uppcr 
part, even disappearing. Bracteoles linear-lanceolate, generally membranous. always 
shorter than pedicel, al ternative or oppositely arranged. Ali bracts and bracteoles have 
indumentum like slem leaves but more densely hairy being puberulem-pubescent or 
glandular (rew) or a mixture oftwo: upper parts generally glabrous (Table 5). 
e) Inflorescence and flower: lnDorescence racemose, somet imes compound racemose 
(panicula), Dowers loosely (rarely dense) arranged on main axis of raceme, raceme is 
linear-oblong, pedicel erect, rarely spreading, indumentum varying much, glabrous, gian
dular-pubescent, curling puberulcnt or a mixture ofthese (Fig. 3). Flowers showy, whitc to 
dccp violet-blue colored, rarely yellowish (brick colored), hypogynous, zygomorphic. her
maphrodite, perianth calcarate, fl oral whorls well developed in rows aod di vided imo parts, 
scpals on the outside (I + 4), petals inside (2 + 2), perianlh scanered (flowers open) in ali 
popu lal ions (Tables 6 - 8). 
Calyx: Outer sepals bigger than inner ones. obovate, oblong or e ll iptical, apex acule, obtu
se or ralundale, attached weekly rarely strongly, one of the sepals on the ouler side ly ing 
above, its surface is broader Ihan others forming a spur above, projccl ing oUlwards, sepal 
spur is as long as its surface, it is horizontal, tapering towards the apex or cy lindrical, apex 
is ± obtuse, truncate or emerginate-retuse, apex slighlly or clearly pouched, rarely pouch 
lacking, inner surface ofsepals glabrous, indumentum on OUlcr surface varying, yeUowish 
g landular tissue OD sepal surface with slightly dense caver of hairs, plant shows glabrous, 



." 

Table l. Localities and habitat characlcrislics oC D. cyphopleclrul1I populations. ~ 
;: 

State Localities Populati.a Placa Habitat Aldtude Slo~ " ~ 
Numbcr 

~. 

~ Vm Erck Dagi Abovc Bostanici vi1lagc, wcst slope or Pebbly shallow soil and opcnings or rocks 2250·2550 so 
" Kucukerck Dagi • 

Vw Erek Dagi 2 Abovc Sarmac villagc slope or Kucukcrelc. Pebbly shallow soil and opc:nings of rocks 2250 30 
Q 

Dagi ~ 

Vw Kcpir Dagi 3 Gurpinar, Guzclsu (Hosab), cast slopes or Pcbbly high mountain stcppe 2200·2350 40 :3 
Q 

Kepir Dagi 

VM Tcndurek 4 Between Ercis-Diyadin, base ofTcndurck Rock openings and partly WC! steppes 2200-2650 " Dagi Dogi 
V .. Aladag , Base or Aladag, around Ilasanabdai (Ereis) Rock openin~ and partly wet stcppcs 2300-2450 30 

villagc 

V .. Cadir Dagi 6 Above Gcvas, southcm slopes ofCadir High mountain stcppcs 2450-2500 " (Artos) Dagi 

V .. Pelli Dagi 7 Gevas Kuzgunkiran pass, above Pelli Pebbly slony high mountain stc:ppe, 2450 60 

villagc openings of oak-junipcr shrubs 

8itlis Kariz Dagi 8 Above Kucuksu (Kulum) vi1lage seven km Pebbly slony high mountain sieppe 1950-2300 " from Talavan lo Van 

Bitlis SU)'lhan Dagi 9 Around Kadife Dagi (Adi lcevaz) SICep calcareous siles 2000 60 

Siirt K07.1uk Dagi IO SlTeam side, Veyselkarani-Batman road 35 Moving debris, high mountain steppe 900-1200 40 

km to V.I::arani 

Igdir 19dir Il Melekli vi11age and its environs High mountain steppe """ 30 

Agri Tahir Oaglari 12 West of Eleskirt se,'en km in tbe east of High mounlain steppe 1960 60 

main highway ~ 
~ 
~ 
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glandular-pubescent, pubescent or twisted puberulent characlers or one or more of these. 
one popu lalion can show allthese characters. 
Corolla: Color ofpetals resembles sepals or is lighler, clearly projecling oUlWards, 2 pelals 
attached IO the floral axis in the middle, basai part extends into the sepal • spur as opposite 
to cach other, apex carries nectar secreling gland, breadth ofthesc spur forming petals does 
not val)' fonn base upwards, slighlly bilobed allhe apex, glabrous and clcarly bluish vci
ned, inner side at the basai part pubescent or glandular·pubescent, other petals do noi fonn 
spur but differ by broaden ing abruptly at the apex, more deeply lobed. rough hairy on inner 
surface, deeply davate. 
Androccium : Stamens apostamenous, many in number, arranged spirally, filam ents 
slightly hairy. broadening towards the base, c:learly veined, bluish-white colored and mem· 
branous, anthers have twc parts and are extrorse, they lie parallel. cpcn ing by val ves, basi
fax type , slighlly hairy or glabrous. 
Gynoccium: Each flower has 3 pist ils wilh one carpel in each. dividcd singly, each ovary 
has s ingle style and stigma, carpels stylocarpcpodic, gynoecium apocarpus, hypogyncus. 
placentation parietal, pistils shortcr than Slanlens, nOI clearly visible in the flower, slyles 
lercI, ovary ± ovale. indumentum varies in pistils, generally glandular-pubescent. com
pressed pubescent (. puberulenl) or glabrous. 
f) Fruit and seed: Follic:les ye llowish-green, ± oblong-linear, veins promincnt, opening 
ventrally along the suture upon maluring, general1y glabrous, glanduar-pubescent or com-

TlIble 2. Characteristics oflap rOOI in D. CJ1)llOpleclrum populations. 

Population Roollength Rool width Shapc 
Number (cm) (cm) 

I 3.0 10.0 0.5 1.5 Oblong.tuberous, sometimes cylìndirical , or 
5.95 ± 0.85 0.92 ± 0. 17 disordcrly shapcd 

2 4.0 - 9.0 l.3 - 1.S 
6.60 ± 0.97 1.35 ± 0.20 

3 2.5 - 7.0 0.6 - I.S 
4.94 ± 0.65 1.42 ± 026 

4 0.7-7.5 0,4 - 3.0 " " 
2.98 ±0,33 1,43 ±0.27 

5 2.5 - 6.0 0.7 - 2.0 " 
4.60 ±0.s7 1.38 ±0.21 

6 3.0-6.0 0.8 - 2.0 " " 
5.0±0.71 1.70 ± 0.29 

7 3.0 - 3.5 1.2 - 2.0 Oblong - tubcrous 
3.05 ± 0.48 1.35 ± 0.22 , 3.75 1.10 " 

9 2.5 - 4.0 1.0 - 1.5 " " 
3.1 6±0.44 1.23±0.14 

IO 3.0-8.0 0.8 - 2.2 " " 
4.78 ±0.62 1.47 ± 0.26 

Il 2.5 - 4.0 1.0 - 1.6 
3.0 ± 0,35 1.22 ± 0.1 

12 2.5 - 5.0 1.0 - 2.0 More or less oblong 
3.76 ± 0.33 1.27±0.04 
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Fig. la. Generai appeamnee or D. cyplwplectrum rrom differenl populations in Ea:;tcm Anatolia. 
I) Erek Dagi (population number l , Ozçelik 20). 
2) Aladag (populalion number 5. Ozçelik 66). 
3) Kcpir Dagi (population number 3, Ozçcl ik 26). 
4) Erek Dagi (populalion number 2, Ozçelik 19). 
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Fig. I b. GeneraI appearance or D. cypllOpleclrum from dilTcrcnt populations in Eastern Anutol ia. 
I) Erek Dagi (population number I, 6zçe\ik 90). 
2) Kepir Dagi (population number 3. Ozçdik 28). 
3) Erek Dagi (population number 2. Òzçelik 27). 
4) TendOrek Dagi (population numbcr 4, Ozçe\ik 43). 



.Tab1e 3. Stcm charactcristics 01' /J cyphoplectrum populations. ~ 

" Populatlon Number or Jtenu appearing Plant beigbt (cm) Wltb of slem (mm) Brancblng " • 
Number rrom tbe li me roDI (Above ground pa rt) (At t bc level or z ... leat) :<: 

" ~ 
21.0 67.0 1.S 4.8 Unbranched (simple) or with few branches ~ 

34.50 + 5.28 2.50 + 0.11 il 
" 2 29.0 - 60.0 1.8 - 3.0 Unbranchcd (simplc) or with fcw branches o • 

42.70 + 5.7 1 2.50 + 0.07 o 

3 1.0-2.0 32.0 - 68.0 2.0 - 5.0 Unbranched (simple) or with few branches 

1.25 + 0.20 47.87 + 5.89 3.28 + 0.13 
~ 
o o 

4 1.0 - 3.0 22.0 - 91.0 1.3 - 5.0 Unbranched or more branched o 

1.23 + 0.25 47.70 + 6.22 2.64 + 0.08 , 20.0 - 68.0 2.0 - 3.1 Unbranchcd or with fcw branche;; 

43.50 + 4.70 2.39 + 0.09 

6 32.0-65.0 2. 1 - 5.0 Unbranched or with few branches 

56.0 + 5.47 2.26 + 0.14 

7 1.0 - 3.0 15 - 40.0 2.0 - 4.0 Unbrancbed or with few branches 

1.12 + 0.22 28.0 + 4.50 2.91 + 0.12 

8 1 20.0 - 38.0 2.0 - 3.5 Unbrancbed or with few brancbes 

23.0 + 4.20 2. 12 + 0. 10 , l.0 - 2.0 25.0 - 58.0 1.S - 2.5 Unbranchcd or with few branches 

1.12 + 0.20 46.0 + 5.50 2.12 + 0.08 

lO 1 25 .0 - 45.0 1.S - 4.5 Unhranched or with few branches 

37.5+4.92 2.44 + 0.11 

11 28.0 - 44.0 1.8 - 3.8 Unbrancbed or with few branchcs 

35.0 + 4.21 2.50 + 0.09 

12 24.0 - 38.0 1.9-3.7 Unbranched or with fcw branches 

28.0 + 4.25 2.80+0.05 '0 
~ 
~ 
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o 5 __ ...-, Cm, 

Fig. 2a. Drowings or IOWC"T Icaves or D. (lpItUp/I!CfrlllII from difTcrclll populalions in Eas(crn 

Analoli<l. 
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5 Cm. 
~.....",-

Fig. 2b. Dmwings or Sh~m lea\es or D. cyphopil.'Ctrl/m from diffcrc:nt populations in Eastcrn 
Anatolia. 



Tab le 5. BracI and bractool characteristics or D. çyphopfecln~m populations. ~ 

[ 
Population Lengtb in relalion Low~ S_ Sh"" Other Bracts Bm:loolea 

N=w lo pc:dicel ....,"" Widtb (Length in relalion lo pcdicel) (poinl of origiD. from pedk.el) 
;:: 
• 

Big, equal 5.0-- 22.0 o., 2.' Unear-lanceolale, rarely Equa! or sm&ll From tbe base ofpedice! up IO ~ 
~ ",,,II 9.90± 1.10 1.0 ± 0.10 filliform or like upper luf middJe ~ , 

2 " 3.0-- 20.0 0.6 - 1.6 Small • • 
9.40 ± 2.80 1.50 ± 0.10 o 

3 3.0 - 32.0 0.5 - 3.0 Big, equa! or smaIl 
~ 

2.50 ± 3.60 2.60 ± 0.30 o 
O , 5.0-28.0 0.7 - 8.0 Equal or Slnlll From tbe base lo middlc rardy up lo o 

II.IO ± 1.90 2.0 ± 0.60 . ", , 3.0 - 25.0 1.0 - 2.5 

10.70± 1.90 1.30 ± 0.10 

6 Small 7.0 1.20 Uocar - lancooJ.atc Srnall Near tbe base 

7 4.0--10.0 1.0 - 1.7 From tbc base up IO middle 

6.50 ± 1.70 6.50 ± 0.1O 

• 8.50 1.10 

9 4.0-10.0 10.0 - 200 

1.40 ± 0.80 12.0 ± 0.10 

lO 6.72 1.11 

Il ' .0 0.80 Lincar 

12 Big 10.0 - 15.0 10.0 - 15.0 

12.0 ± 1.68 12.0 ± O.12 ~ 
~ 
w 



Table 6. Raccml! charactcristics of D. cyphoplectrum poplllations. N 

'R 
Population Numbcr ofpedunclcs Pcdiccl lcngth (mm) Racemc Icngth (cm) Racemc width (cm) 

Numbcr in tbc pIanI (FinI 5 nowen) 

I., 3.' 4.' 30.0 I., 37.0 I., 6.0 

1.30 tO.n 11.66 t 1.25 18.60 t 2.98 3.25 t.48 O-
N 
~ 

2 1.0 - 2.0 7.5 - 14.9 12.0 - 35.0 2.0 - 3.8 !!. 

Ll4 tO.31 10.50 t 0.44 23.30 ± 2.78 3.1 1 tO.15 
;C 

" 3 1.0 - 2.0 5.0 - 16.2 10.5 - 52.0 2.0 - 3.5 O-
l.66±0. 19 10.80 t 0.46 30.37 ± 3.60 2.96 t O.27 " e 

" 4 1.0-6.0 6.0 - 17.0 12.0 - 39.3 1.9 - 3.3 ~ 

2.14±0.35 10.03 t 0.38 26.40 2.68 
~ 

2.94 tO.2 1 " , 1.0 - 2.0 4.0 - 25.0 7.0 - 46.0 l.S - 4.0 
e, 
• • 

1.10 t 0.26 10.71 tO.48 23.0t3 .06 2.42 t 0.22 o 

" 6 2.' 8.75 25.0 2.50 9' • 
3 

7 1.0 - 2.0 9.50 17.0 2.0 o .a 
1.20 t 0.27 " o 

8 1.50 8.70 9.50 2.' 
'O 

i';! 
• " 9 l.0 - 2.0 5.8 -15.9 15.0-48.0 1.1 - 2.1 ~ 

• 
1.30 .l:: 0.28 8.50 t 0.55 27.8 ± 2.89 2.0 t 0.2 1 

n 
O 

IO 1.0 - 3.0 10.0 - 25.0 
'O 

2.0 - 3.5 " ~ 
1.26 t 0.26 22.0 t 3.0 2.46 t 0.25 O 

~ 

Il I., 10.10 15.0 2.40 ~ 
S-
'" 12 I., 7.10 9.0-23.0 3.0 - 4.0 'i ' ". 10.30 t 1.75 3.70±0.20 ~ 



Table 7. FIora i charnclcrislics of D. CJphopk clrunr popullllions. ~ 

O-
Populalion Number of flowers Flower length (mm) Position of spur towards apex Length ofspur (mm) Ratio of spur IO (spur ~ 

;:: 
Nwnh« Per raceme (Firsl 5 flowm:) (First f Ilowm) length: flower lengtb) • ~ 

2.0 20.0 15.0 28.0 Smooth, curved (falcate) curved 6 .0 17.0 0 .40 0.60 
;;. 

~ 9.95 ± 1.29 23 .69 i 0.46 inwards slighlly or strongly 12. 11 i O.34 0.50 i 0.007 • • 
2 5.0 - 13.0 14.0 - 25 .0 • • 6.0 - 15.0 0.42 - 0.60 o 

10.0 ± 0.78 22.3 1 i 0.22 I 1.60 ± 0.39 0.52 ± 0.01 
~ 

3 5.0 - 16.2 15.0 - 29.0 g.0 - 16.0 0 .40 - 0.61 o o 
o 

10.80 i 0.85 23 .29 i O.12 I l .94 i O.23 0.49 ± 0.01 

4 6 .0 -17.0 15.0 - 22.0 • g.0- 15.0 0.40 - 0.68 

10.03 i 0.86 19.44 i O.48 10.50 i O.41 0.5] ± 0.01 

5 5.0 - 18.0 20.0 -+30.0 10.0 - 15.0 0.46 - 0.65 

10.92 t 1.26 23.14 i O.81 12.7 1 i 0.01 0.55 i O.OI 

6 1.45 " • 

7 7.0 20.0 - 24.0 t Curved inwards 10.0 - 13 .0 0.50 - 0.60 

2 1.50 ± 0.95 12.0 ± 0.70 0.55 t 0.02 

9 1.0 - 14.0 18.0 - 23.0 • 10.0 - 12.0 0.45 - 0.60 

7.20 ± 1.29 20.72 ± 0.61 11.88 ± 1.07 0.52 ± 0.01 

Il 17.0 20.0 - 22.0 Smooth 10.0 - 12.0 0.50 - 0.60 

21.60 ± 0.26 11.40 ± 0.22 0.52 ± 0.01 

12 6.0 - 15.0 17.0 - 26.0 Smooth or slighlly curvcd 7.0 - 12.0 0.45 - 0.55 

10.20 ± 0.84 22.16 ± 1.42 inwards 10.50 ± 0.76 0.47 ± 0.01 " ~ 
~ 



Tablc 8. Fiorai charactcristics of D cyphoplectrum populations (for first 5 nowcrs). ~ 
~ 
~ 

Population SEPAL NONSPURED PITAL REPREDUCIlVE PARTS 

N"""'" Length (mm) Width Lcngth (mm) Width (mm) Length of stamCD H.in in tbc pistil 

8.9 -12A 2.0 - 4.9 9.0 12.1 1.0 2.8 S.O 10.0 Glabrous, glandular-pubescent or only O 
N 
~ 

10.6S±0.32 3.44±0.!5 10.98± 0.31 2.1 2±O.l9 8.06 ± 0.35 pubescent .. 
;e 

2 8.2-12.0 2.6 - 4.2 8.2 - 12.1 2.2 - 3.5 4.0 - 10.0 f> 
O 

10.26±0.40 3.70to.07 10.44 ± 0.38 2.H ± 0. 1I 7.66 ± 0.55 ~ e 
" 3 7.0 - 11.0 2.1 - 3.7 6.8 - IU 1.8 - 2.S S.O - 10.0 ~ 

~ 

8.06±OA I 2.64 ± 0.08 8.IHO.s0 2.04±0. 12 8. 16tO.70 2 
~ 

4 7A - 13.0 2.0-4.0 7.5 - 13.0 J.7 - 2A 5.0-10.0 
o' • 
o 
o 

9.76 ±0.S2 2.83±0.10 9.95 tO.H 2.06 t 0.1 1 7.54 t 0.23 

" o 
6 8.01 G!andular hairy 3 

o 
-il 
~ 
o 

7 8.0 - 9.5 2.0 - 4.0 8.0 - 9.5 1.8 - 2.3 4.5 - 9.5 O-

8.3H O.15 2.62 ± 0.11 8.90±0.15 
~ 

2.1 4 ± 0.10 6.14 ± 0.SO • o , 9.0-11.0 3.0 - 4.5 S.l - IU 2. 1 -2.9 4.0 - 9.0 GLabrous 
~ 

" n o 
9.73 tO.20 l.20± 0.09 1O.50.± 0.3 1 220.±0. 14 6.68 t 0.32 O-

~ 

11 6.10 
~ 

O 
~ 

:? 
12 10.0 3.50 10.26 2.0 - 2.5 4.0 - 8.0 Pubescenl hai!)' 

;;-
~ 

5' 
2.90.±0.15 5.85.± 0.34 ;:::. 

• 
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1 

o 5 IO ..... __ ,.;.. mm · B 

Fig. 3. Orawings or no\\-cr par1s of D. (11Jhoplef."fl"llfll popu ra tion s.rTh~ pan on thc righI with brokell 
tine bclongs IO the first pIani tigurc 1 b .) 

Caty,..: US- upper sepa!. OS- olhcr scpa1s. ds- outer scpal. 1-5 appcar.l.IIc<: from outer sidc. is- inllcr 
sepal. 10-13 oulwtlrd tlppcarancc. 14- 17 inward appcarance. 
Corolla: up- Spur fonning pcla1s. DP- Dlher pctals. 
Reproducli\ c organs: A- Stam<:n. Il I- Carpds. H2- Foll icular frui I. 



Tahlc IO. Soi! analysis or D. cyphop{cc/rum populations. ~ 

" Population Maximum watcr % Sand 0/. Clay %Silt Texture PH CaC03 Total Salt Organic " • 
Number holding capacity ('Y.) (%) (%) Matter(%) ;: 

o 
l 34.84 91.66 3.88 4.46 Sandy 6.70 0.352 0.035 1.680 o-

~. 

2 82.41 84.56 2.40 13.04 Loamy-Sand 7.60 11.891 0.048 1.680 " • 
" o 

3 22.50 73.68 2.50 23.82 • • 7.53 13 .326 0.028 1.540 • 
o 

4 70.3 1 66.56 8.88 24.56 Sandy-1oam 6.58 0.246 0.055 4.327 I 
'" o 

5 72.27 88.66 4.88 6.46 Sandy 6.71 0.287 0.095 4.525 o o 

6 68.47 72.56 4.88 22.56 Sandy-Loam 7.22 20.092 0.08 1 7. 11 1 

7 63.45 67.56 4.88 27.56 7.62 10.046 0.045 4.266 

8 82.30 72.56 6.88 20.56 6.02 0.18 1 0.075 7.370 

9 35.62 85.56 4.88 9.56 Loamy-sand 6. 16 0.114 0.049 2.586 

IO 27.48 82.2 1 3.11 14.68 7.11 6.452 0.032 1.635 

Il 58.96 68.56 6.88 24.56 Sandy-Loam 7.39 2.099 0.087 1.047 

12 44.55 78.56 2.88 18.56 Loamy-Sand 7.56 0 .967 0.045 2.068 

'" ~ 
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pressed pubescent (± curved puberulent). Seeds in two rows in the follicle , many in num
ber, developing from anatropus ovule, embryo small with fleshy endospenn , whitish-black 
(dirty white), unripe seeds brown colored, a few white colored seeds also seen, angled or 
triangular with imbricately arranged membranous white scales, lenglh and densily of sca
les varies (Tab le 9). 

1. Ecology 
D. cyphoplectrum is on attractive bui poisonous species. Il is generally found on steep 
slopes with less soi l and among agile stony heaps. in oak andjuniper foreSIS or rock ope
nings. biOlic faclOrs like grazing and mow ing very comm on in Ihe area do nOI effect this 
plant much. Altitudinal distribulion ranges between 900-2850 m, and is abundanlly seen 
al 5unny places where it well nourishes but rarely grows in shady places and wet habi
lalS. Generally it prefers dry areas, lime stones, calcified sand-stones, sih-stones or voI
can ic rock openings. Life cycle of Ihi s species is very shon, reslricted lo the late spring 
season. Seeds are produced in the second half of July. But on wet places sometimes no
wering continues till July. Soils D. cyphoplectrum populations mainly have loamy-sandy 
or sandy-Ioam texture, with a low waler holding capacity, low organic maller and eaeo) 

contents (Table lO); pH varies bctween slrongly acidie IO weekly alkaline. Growth is 
favoured more by soils poor in e aeo} bui rich in organie matter. Pollination generally 

is carried OUI by insects due lo its showy n owcrs and neetar produced in Ihe spur. The 
pallen produclion 100 is very high, pollens are spheroidal in shape, tricolpate (zonocol
pale) but not isoporous. 
Transplantalion experiments showed thal length of plant incrcased, flowcr color changed 
from blue IO while, lower leaf segments did not fall down during flowering but gathered 
togelher and breadth of segments also increased. This clearly showcd that these characlers 
are not inheriled, but only modificalions in response to Ihe habitat. 

Oiscussion 

Ranuncufaceae fami ly is widely di stributed in mesoph)'tic areas and abounds in her
baceous representatives. Il is one of the plant groups where one faces many difficult ies 
in identification (Lawrence 1951 , Chowdhuri 1958. Townsend & Guest 1980). Many 
membcrs ofthis fami1y show great variations due IO polymorphism, hybridizalion, po ly
ploidy and habitat differences (Tan & Ilarslan 1990. Ilars lan 1996. Ozçelik 1996), as 
such Ihcir taxonomical slatus has not been revealed full y. For examplc Delphinillnl altis
simum Wal1. has been divided inlo subspecies, each with IWO vaTÌelies by Bruhl , on thc 
bas is of hail)'ness of stem , leaf and carpels. twistedness of spur and distance orthe brac
teoles IO flo wer. Later sludies proved that these characters are changing as such these 
subspecies were abo lished . Same was done with tbe variet ies of D. viscosum Kook. as 
well as D. flSsum Waldst. & Kit (T~mura 1962, Bianche & Molero 1983). Many discus
sions have been done on the systematic position of D. cyphopleclrum 100 uptill no\V. 
Davis & al. (1965) give the status of varieties to D. vanense. D. pallidiflorum and D. 
laxiusculum, reported from localities very near IO eac h other and placed Ihem under D. 
cyphopleclrum due to variations in type specimens. buI slressed the need for dClailed 
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fie ld studies, covering ditTerent geographical races from differcnt localities of this spe
cies. According to these investigators (Davis & . al. 1965) characters used in the identi
fication of D. vanense represent only one out ofthe two type specimcns co!lecled, in par
ticular spur characters are reported to be given wrongly. In D. pallidiflorum important 
variations were observed as regards the hairyness, shape of spur and position of brac
teole. In the latesl revision of thi s genus, lIarslan (1996) mentions some references, but 
this author has not been able to invest igate these speci mens. D. cyphoplecfrum see~s 
related to D. cyphoplec fr um and its dose relatives. In this paper the varieties have been 
given the status of spec ies again by omitt ing some of the criteria used for identification 
of varieties. However, stili great difficu hies are met with in thc identification , while 
using th is key at the species level or the one at the variety level. In panicular there is a 
great contradiction as regards the hairs between the type specimcns and characters used 
here (Davis & al. 1965. Davis 1965). Mostly identifications ofthis taxon have been done 
by using few specimens. 

Ecological and morphological studies undenaken by us at population leve l have per
mi tted to reveal the disputable position of D. cyphoplectrulII in a bener way. [ts popula
tions deviate from IIS dose rc latives D. carduchorum and D. dolichosrachYllm populations 
in qualitalive and quanlitative characters such as length of roots, generai appearance of 
piani as well as stem numbet oflower leaves in the planI, petiole leogth ofstem leaves and 
Iheir number, pedunde numbet in planls, length and breadth ofracemes. shape and size of 
lower braclS; length offlower, sepal, petal, slamen, fo llide and style offollicle, number of 
matured seeds in follid e, lenglh and breadth of sceds as well as ratios of peta ls to sepals. 
Another dose relative of this specics is D. ilgazense Davis. Il is di slin'guished from D. 
cyphopleclrum by dense short racemes, rclative ly long spur, short leng;lh and cxistencc of 
bracteolcs very near to the apex of pedicel. Our resu lts show clcarly that. even in the same 
population one can find plants with braCleoles on different positions on the pedicel, ilo
wers can be few or many in number. arranged densely or loosely. wilh short or long race
mes. Although number of dense raccmes in D. c)'phoplec/rwn popu lalion s observed by us 
in generai is low, bui the tepon on D. ilga=ense mentions about many dense racemes. 
however, loosely arranged racemes too seem to occur in thc pholographic plates of D. ilga
=ellSe (Davis & al. 1965). It is reported thal it does not mix up with D. cyphopleclrum in 
the new rcvision bUI wc feel thal more studies are needcd on the populations of D. flga
zense IO avoid any confusion. 

Out ofthe specimens investigalcd by us two were observed to appear rarely in OUT popu-
181ions (Plant number I in Fig. lb). These plants diffct from othcr specimens of D. cyp/w
plcc/rum in the sense thal unmatured fruits are longer than the follicles of D.C}phoplec
(rum, linear-cylindrical in shape with shonet sty les, anached strongly IO the perianth. flo
wers are shotter. spur is quite shon . pedicels are long and sprcading and raceme is wide. 
Thcy differ from D. c)phoplectrum bUI do not resemble olher plants 100 and fit nowhere 
in the key. In OUt opinion il is preferablc IO accept il as a local variant of D. cyphopleclrum 
for thc time being. 

Conclusions 

D. cyphoplec/llrm is a polymorphic species distributed in Iran. Transcaucasia and EaSI 
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Analolia. Morphologieal characters ofthis species respond immediately to the habitat they 
grow in, as such ; the color of flowers varies in accordance with soi! pH; hairyness in rela· 
tioo IO soil, wind and moisture conlent. Plant height, leaflength as well as segmentation of 
leaves varies wilh soil pH , eaCO) and organic matter conlcnts. Tap root shape and size 

depcnds upon the age ofplant and soil moisture. Other modifications like lenglh offlower, 
smoothness of stems or their fl exuous na!Ure and position of spur at the apex probably are 
habitat dependent 100. The characters thal do noi change are rat io of spur lO sepal which 
are equal, non-dispersion nature of flowers , pclals being always longcr Ihan sepals and 
number ofmature seeds. 

The spccimens collected fonn Erek Dagi, Pelli Dagi, Kepir Dagi, and Hizan (Kolludere 
sile) grow on sunny places, eroded soi ls, sleep and pebbly habitats. They resemble varo 
vaflense and varo pa/lidiflor llm. The specimens from Aladag and Tendurck on wel and pro
ductive soils resemble varo sfcnophy/lllm. Specimens resembling these varieties do exist in 
thc same population bui most indi viduals show tran sitive fcaturcs. Some characters of the 
plallt coincide w ith one, some with Olher varicty. Average va lues in the population kcep 
them away from mese varieties. Biometrie measurements clearly depici Ihat there is no 
grouping and variations are randomly distributed. Average values always overlap each 
other. These find ings clearly support the fact that there is no need for dividing D. c}pl/O
p/cctrum into varieties in Turkey, only the distribut ional map shou ld be changed. 
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