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- ation, coefficient of mriatm cnleulaud, Thege values indicele
_ diﬂ‘erenees between tha enstern and wegtern accesaions with regard
to peduncula length, putiole hngth. lesf sise, bairiness ste.
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Introduction

Polyploidisation in Trifcliunm slways fascinated breeders (19 45,),
It is quite clear !4that polyploidy was connected with cliover evolution
well before man used it for hie own purposes, The pesk of the process
reprecents the species T, pannopieum Jaeq. ~ considered subsndemic for
the¢ Carpathian Besin. This giant 'clover is clearly preedopted in muny
treats for domesticetion, but cultivar relcase has been held up for
various reagons, Despite former feilureg of cultivation, the epecies
still remains e promising genetic resourcs BB & companion legume for
polypleid forage gresces, such as e.g. Fegtuca arundinsces L. , for
scologicel recomstruction, revegetatlon of gpoil « banks, forage for
the wild etec. , having also s congiderable ornamentel value (BONSTEDT
1931). _

By virtue of the above considerations T, psnnonicug has been introé
troduced in the Agrobotanical Garden Cluj<Nepoca in & peries of experi-
penty carried out with newly domesticated forage legumes (Astregal g
elcer L., Coronilla varia L., Prifolium ambiguum M.B. eic.). Attention
kae been focused on infrespecific variability detected between and in-
gide the pepulation samples by means of blometry.

The wzin gquestion was, why attempts for domesticetion failed,
preaiically, on econemically important scales. Dome stication attempts
infivenced the infraspecific variabilitythen ere ‘there any microevo-
luti-onary trends dus to psst cultivation ? -

Tnhis Surwey has been compiled with the intention of bridging
some gepes ptill .separating traditional botany, taxopomy, biometry,

genctice, breeding and the study of evolution, in accordance with the

principles outlined by CIAUSEN et al. 1940, DAVIS et HEYWOOD 1363,
BRIGGS et WALTERS 1969, EHREKDRPER 1971, and now .reﬂected in East
Europsan. boteany, toe.

Polyploid evolution of true clovers towsrd gigantism ~ as opposed
tc allometric growth ceused probebly first aod foremost by gene dupli~
cations {OHNO 1970, LAZANYI 1983, 1986) = was ppectacular in the case
of the species studied here. It is worth to note, that the section
Stencstoma, where T, pannonicum belongs has been included by COOMBE
{1968} in the section Trifcolium, 3 solution which reflects that evolu~
4ion ectg here in the trunk line of the genus, Hovewer, the classifi-
cation of JULEN (1959), end particularly that of BOBROV (1947) express
the existance of & specific evolutionary trend, a reason why it was
preferred here.

e
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Polyploidy reached nexpectedly high leveis in ?, parnsonicum: up
to 2n = 22x = 180 { Chromosoms pumbers of lower levels of 2n = 28, 49,
60, 65, 125, 126 and 130 have been alao repnrted. Results :fron Romania
‘published recsntly by H. '1*.;11;03 (1987) indicate a chromoscae mmber
of 2n = cca 16x = 125.

Polyploid series bave been uportegl for clovers outside the sectio:
cnd euts ection, respeciively as in the case of T. mcrcoeg'halum Pursch
(2n = 32, 168), I, medium L. (2n = 48, 49, 63, 70, 72, 80, 126), T. bur-
chellianum Ser. (2n = 48, 96). Tetraploiﬂ and hexaploid populations have
been commonly reported in the case of some other epecies euch es Te am=
biguum MB., (2n = 16, 32, 48), T. attenuatum Green {2n = 16, 48), T, du-
bium Sibth, (2n = 16, 28, 32), T. fregiferum L. {(2n'= 16, 28), ™. lupi-
nster L. (2a = 32, 40, 48), T. longipes Hutt. (2n = 16, 32, 48), T,
repens L, (2o = 16, 32, 48), T. wormskioldii Lefim. (2n = 16, 32, 48)
etc, {(ef, CLEVELAND in PAYLOR 1985). The best studied case is perbaps
thet of the zig-zag clover (T. medium) where the genesis of euploid and
aneuplold genomes nave been followed inj hybriﬁation experiment-, too
{TAYLOR l.c.). Euploid valuea appeared hers during the evelution perhaps
partly by doudling of sete, partly by . hybridation betwsen plants .
(populations) on different pliydy levela, Aneuploid odd muabers of less
than the multiple of the base can be explained by meiolitic :h.-regulari- "
tiaa in sporogencsis. The situation is. siniler i.n the el.u ot !', m o-

icum, toq (GI.EVSMIB 1.0, and unpnhl.)- G Sl \

It we supposs, that '!gggnnonicul anargadirehtiﬂly rcccutly S
perhape during the :lnter-glaoial and post-glacial pcriodn == not too
far from, or even inside of the Transylvanian Alps (in s tone, where

-¢lover-varisblity is still high ef.i17, 29,36,46 } == wWe may ‘presiae, that

(nioro)evolution is still sctive bere, If it is supposed furtherely,
that I, pannonicum oan bs integrated on @P-1 and/or GP-2 levels (22) -
in the common gena-poél of ths subaaction. it h qu.itt elnr that the .

. polyploldization = hybridisstiocn cyalts Ry be still wtiﬂ “fn ‘sost -

aympstrie situdtiona {¥IDA 1972, a-m 1930. M’!’ 1951)- m (4n HEGI. .
1924) ‘was probablly right in opinion that taza deseribed in the swmeo-

"tion as separate spacies belong — in'a biolngical uem == 40 the m. o

one. Such s high.polyploid, as I, Eﬂ" _,u_g 15X ieprobadily af is
mediate ‘oa‘hreen a typical autopolyploid and a typimﬁ Allnp&lmlﬂ' _ . B
The abesorbtion of related forigen genomu :i.s in my oans enhtnctd, lmt
alsc maeked, by the polyploidy, ~ o -

Polyplnidisstion may be also: rtgardad. ag an l.ltermtiﬂ ‘poseibie .

lity for the rapid increase of the DNA éontant par genoms = a phezzomnon
.accompanying frequently the don;eaticntion. (LAZLRYY 1983, HAMMER 1985). L




In guch siiuvations even the hybridigation is wvery difficult to test.
experimentally, due to the eomplicated mse effects and segregations
so characteristic for bigh polyploids.

If the orgenism with the new genomie stmture will compate morse
succesafully for new habitats -- and chances are increased by hybrid-
ation and polyploidation , %oo - ecological isoletion may occur
and a new bioclogieal entity may emerge, Such an entity wes identified
and namnd. in 1767, by N. JACQUIN, with the mme Trifoljium pannonicum,
It is worth to pots, that habitat competition commonly tendstc favour
the cmergence of psrenninls, Incresssd persanity #guchsa BOre genera~
tioub of seode alnd' much more nsw peedlings for & successfully esitab-
lighed new genotype Titted in'a particular envirooment. In Transylva-
nia the sympairic populations of I. ochroleucon Huds. (2n=2x=16} =and-

T, pannonicum Jacqs (2n = coa 16x = 125,) clearly differ in habitat
preference and cemcloglcal affinity (FUSS 1866 1, RESESKITA et ml.
1973, EOVACS 1979 sto.).

oy ezper#mepts alsc revealed that T. ochrol eucon ig at beet -
gacrt 1ived perannial {no accessions lived more -than 2 yesrs in our
’ gaz-&enr, whearas moat T, Enzzonioum aecesaions are still wvigurous
10 ysars after seeding,

" With regard to comparative norphology between the two {and othear)
spscies and detmiles for hystologiecal and anatomical charecters of
th. ssediings, leaves, petioles, stipels, epidermis, bairlnees, vas-
cular bundleg ete. resulis. publishedby C, TOMA (1966, 1969a,b, 1971,
1373) are of special interest. =

Nodulation, widely recorded by nany anthorn (ALIEN at ALLEN 19&1),

yproved to be a l;ighly_ variable charecter in our expsriments.

Diptribution and use
Among the elovers belonging to the énbeectiun Ochroleusa fhé diploid

2, ocbroleucon Huds, has the widest geographicsl distiribution, follo=- -

wed by T, caucasicum Tauwsch (includsd by COOMBE I.c. as & subspscies
of the former texon), end some other relsied isxu mosily also with
uncersaln taxonomic status: T, paliidus Jordan , T, trichovephel um
KB, - thin belonging to the peme seriss as L, penponicum « T, elon-
gatun ¥illd,, P. cassium Boiss., T. longidentstun Nabelek, T, duvieumi
Hosseln <= all disiribute’ in more or leas defined and restricted
areas ibetween ihe Cevcasus mounteins and Aesle Minur. Few or no dats
.heve been found till now, regerding the Fslyploidy levels of this
taza (HENDRYCH 1568, 1570, (TEVETARD 1,85 l.8.). I pamsonieny Juse.

[

. s " .

8.8, is distriduted on the‘ western range' of this areal-geries, in B,
Centyal E\n-o?o ¥. !an-am S.8.Re Moldavia uestmdu to B. Austria
and N. Itely, respectively betwesn S.. Poland and B. uba.nlu.

Whether hybridation —actad, ‘or not , betwsen the members of the
subsection on interspecific or #.ntraspecitie level, is perhapa in '
mogt cases & matter of pure con&ention. This opinion is aupportod vy
sclutions adopted Yy GAMS, COOMBE and others, too, Intermedicte forms

degecribed bﬁr dl fferent botenists (BOLUBY 1888!, GIBELLI 'at__ BELLT 1888!,

TRAPL 1923, GAMS in HEGI 1924 pg. 1334, DOMIN et PODPERA 1928 ep.
HENDRYCH 1968, SAVULESCU st RAYSS 1934, BORZA 1949, WYARADY 1959)
seems %o deser“ more attention, as- raceivad ae.rli.er.

Except of & refference of ?LEISGHEB‘ in DOMIN mnser. (ap. HENDRYCE
1.c.) DZ. 1€}, no. references regarding the culfivetion or breeding
of Hungarian clover have Veen found 111 now for the countries niaido
the natural distribution area of the apacits. a8 for Bulgaria (KOZU~
HAROV. 1978}, Czechoslovakia {HEWDRYCH 1.0.. ot Bihliographia Botanica
czachoalavaka). Hungary {500 1962-1982, FRISZTER 1985,BABYAI 1983),
Romania (NYARADY 1959, HESHEBIE[:L et al. 1973) etc. But on the oiber
band == in sccordance with the general trends observed in plant do=-
mestication «— cultivatlion bhas. been rscardcd fr'qutntlx cutside the
grea of the mtural distribution. of the species: first from Germn;r
{DIERBACH 1839 1, GAMS in HEGI 1924, BDHSTEDT 1931, MANSFELD 1959,

PETERSEN 1966, OBFRDORFER 1970, SCHULTZE~EOYEL at el, 1986, in press.),

later £rom S!itsquand {STERLER 1313), Lvgtria (mcm 1960), Czacho=

llmkia (mzm & . mmms 1.0.), rz-ama {POIRWIER 1961 ap, 1.C.)e .

Breeding started firet perhaps in 1aaa &% theiSesd Testing Station &t

' ZGrich (Switserland, STEBLER 1.c.) ia order to dub&titutc alfalfs

with a perennial gigant clover ndapte,_d ‘4o mountain climstes. Thess
axperiments proved that Ts pe nnonicum_’hﬁedﬂ for good yields daep, :
putrient rick seill y aml ymu-:ty[ rainfall - of about 800 - 1000 mm,
Arregpective of ‘ths dronght resistance, ascumed for the spscies,

Founder populations strongxy influenced resultis apnd degirdd popnhtion .

charecters wers : difflcult to fix, prosusabely.. ‘Stands had a slower
regrowth u;ftu- harﬂst. u conarod with white or rad. clonr. Aftar the
tiret year - and right 'technolcgy - two yiald- can be hurvested yearly
end yislds remmin cons'tant over a long periocd of time - in our case
for up td 6-10 years. So thia is perhsps the most long lived pu-anninl
clover (sxoept white ‘clover) ever nspd for lmy. "It has & good palata-

bility for oattle. it ‘18 often consumd by the wild, irraspective or L

the ha:u-inua V.

_ . Once ut-.bilialud pcrsiatl for deeadu. v
'subqunta;motggly. o

P
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- The flowers ct the stu&hd ‘plants bave besn almost’ aoupletal: gelfx
sterile -and nseded openpallhat:lon‘nn population level.. Pollination:
has | been pex-ru-ned mostly Yy bmblc‘beel. Despite of the high nectar
production ( 2,7 ag mctu per ﬂmr, %] compared with 0,5 mg for
2, repens and sbout 1 mg tar __L_gxm___gg_) ' _tb.e plant hes 1ittle if
my apieultursl !valm, ag tha aorolla tube ic too long for the boney~
bec (NYABADY - 1958).

" Seed naightnrhd between 2500-4500 mg per “100 geeds for the dif-
Torent aecessiom of T, pannopicum as compared with 1400-2000 mg found
for T. oehrolomon. (Fig. s Seed produution is generally low (about
120 ksIhu) dus pu*hapa to!the lack of pollinatore and high perceniage
of sterile flowars. Hu-d aud content. m mprisingly low {about ,
80 i on,avu-qgo). but -c&riﬂnation was very effective for quick geed=
_ li.nc dcﬂlopnent. g .Sui qulnttt; momnd-a ror Bcedi..ng varied bet-
ween 20-30 kg/ba. '

Seeds are coun-ad by d:lffuent aeninifasom mectn. Brughus gsri-
gatus, Eruchofagus gibbosus, g,gion aegtivm etc, (PERJU 1985).

Our results regerding the nutritive valus of the hay, paaatab:llity,
sompatibility with ‘tall fescus in legums :grugs mixturss (mpudl.), -
Jower auacnpti.bility to redivactive contamination due perbaps to the -
 pydrophobe properiies of ‘the leaf surface (smd st TAMAS 1986), es:
well as other TesriDdS mke the speciﬂu still prnnining forattcmptn nf
further domestistion and bresding. :

In vitro technigques my be vaeful - tooll ta the tutu:u for the aqg-
mttioa of ulectad popuistions, for the -ultiplicution of duirad
emtnn in lu-gc unifors rt-ndl. s :

IS0 . 2000 2500 3000 3500 4000 4500 mg00 . i

) « 1. Seed welght mmn-ed hy the ueeosaions collected
from nﬁgre and/op- u‘nginel trom different botanical gardens and -
presepved in our collection. & = T, ochroleucen Huds,, B = 2, psn=
ponicum Jaog. X' = g per 100 ned, & 4 Eu"'n‘&'. er of s_a_nplu. SN
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2, pannonicum was ineludld in the category of cultivatad plants .
by LEVEN et ZHUKOVSKY(1975), SANCHEZ~EONGE (1980). but oot by JULEN
(1959), DUKE (1931), eomsmusas). '

TPig. 2. iBi.mnetrical measurements pcrrormed ou Tri- '
'_-’:"folium gannonicum Jacq.. L _ o -
- IL = 1n£10rescence 1ength
"IN = inflborescence width,
. 1L = middle leaflet - length
LW = middle. leaflet wigth -
UBA petiol, length of the aﬁnat pat
| PF < petiol, length of the. Iree par‘
- PL = pedupcdl leagth .l: s
*":.'»'SF = stipel,: length nf the free part;'v.

:"Iotes. 1, 1wis 1ndicated hire for teahnical ‘Téa-
" sons on 8 lateral leaflet . BT
- 2. A1 maasgxamnts i.z: :nilli.meters /&m/ o
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Hesults

1, Borbarium collsctions, Tam noemy

Pive major herbarium collecticns have been studled for this
paper: HUC = the Herbarium of the Univeralty CGluj-Napoca, CLA =
the Herbarium of tbe Agronomy Ingtitute Cluj-Napoca, BUA = the
Herbarium of the Agronomy Instituie Bucuregti sBUI = the
Herbarium of the University Iagi snd HIA ~ the Hepbarium of the
Agronomy Institute Iagi., 176 T. papnonicm specimens pressrved
in these herbarla have been measured: 180 specimens origingted
from Trarsylvanias, 26 from Moldavia and 20 from Austris (AU),
Czechoslovekia (08}, Hungary (HU), end Pcland (PL), mostly from
the northern limite of the distribution eres of the speciles,
The Transylvanian collection was big enough to be divided rarndomly

TR AN AR A A A A R
"Fig. 4. Diagrem of the climatic data for the year :

- 1986
in three sub~gomples of 50, 50 and 30 specimens €ach, 1n order to
compare the differences found by the cilculated gtetistical indica- ¥ : : .
tw'z oot only between,but also inside the territories (Table 2,3). 26 : ' S 1[ZZZ] 7. OCHROLEUCON

2 53 1 PANNONICUM

3. 55 1+ 2{OCHROLEUCON+
: "~ PANNONICUM)

Tabie 2

Comparation of mean values calculated for ths meﬁsurad cha-
r:.c%r?; in coll_e_ctiens- grouped according %o the regions.
Por  character codes sea Pigure 2.

Er. = Reglcn Charscieras o o
PA PR LL w SF - L8  PL IL .

4

N

1, NOUDAVIA © 22,15 48,30 46,69 12,50 23,84 12,26 64,65 49,11
2, TRANSYLVANIA 14,69 41,66 48,75 12,32 21,11 12,61 44,58 43,44
3. AU,05,HU,BL 12,76 34,23 48,61 12,33 22,05 12,57 63,19 41,76
T 16,20 41,40 48,02 12,38 22,33 12,48 57,47 44,77
s 4,40 7,04 1,15 0,10 1,39 0,19 11,19 3,85
#% 21,16 16,99 2,40 0,80 6,21 1,50 19,47 8,60
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¥alues in the Table 2 indicats the existance of some diffaren-
cee between the means registred for differsnt geographical ereas.
The largest difference e have been registred in the length of the
einate part of the stipel amd in the lenzth of the inflorescences,
Differences have been smmll in the lesgth (Ll) eni width (L¥) of the

\
N\ ‘
3\\\%& N \“Sx\\;\&m xA

00 15 20 25 30 35 40 45 S50 55 60 &5 0 75. 80 8 %0mm

Figi. 4. Hystoéran of .the measured “herbarial epecimens acenriieg to
gadlan leaflet length /x/; 3 number of specizens In the category.
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iddle leaflete and in totel ares of & leaf (IS, in ?) celoulated
according to the formulasi L L ) . '
IS = _us' ¥ . X

where LS s expressed in ea”, Ll end L¥ in m end X = 0,021

ohe existing differences indicate the exisience of gpecific quanti-
tztive chareciera, controllad perhaeps by polygenes, sccurmuiated in
aifferent doses in different geographical aress {c?. LAZANYI 1987},
Such differences are difficult to define by meens of clagmical taxo~
noay, but may bave great imporisnce in {miero)evclution. Svch quEnti-
tative charseters have also economic impeoriancs, influencing pot only
production, but also some other trgits, such =8 longevity and resistan~
. ces. So polyploid series mmy form useful experimental toole for the
understanding of the plant Iongevity - incopeeivably meglected 1B
plant biologicsl studies. : ) )
' Gomparing the means and the cosfficienis of variation {x and &%)
obtainsd in the cape of Transylvenian sub-serples, with thoss fornd
. for. Moldavin, Forthern Carpsthiansand far the whols territory (Table &)
1t is quite clear, that s and &% values ere copsistently higher for .
the Transylvenisn subseaples. This is caused perbape not only by the
gifferences in the pumber of meagured specimena. o

fable 3

. Comparation of tbe standard devistion {s) and the cosfficient of
-_nr:htioa {a%) calculated for the Trangylvanien sub-sexples and fof
the thres sempled regious, respectively, Symbols as in Teble 3,Pig. 2,

_mtgracndmiaatorl
s s and'_,ls’ni s B

i

a

1. TRAKSYSYANIA 3,17 2,60 5,66 13,60 1,74 8,24 0,72 1,60

2. Yor the whole 4,40 27,16 7,04 16',29»; 1,39 6,2 11,19 19,47

As 4ifferemces have been highest . for ths Moldavian plants,
which are distinct from the Transylveniag populsticons for some other -
traits , too, s Rew wariety - var, wmoldavicym var, Dove - havs Deek
" deseribed beve {see Table 4, Addsnda).
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The study of evolutive conneciions between the Moldsvian popu-
lations still belonging to T. pennonicum Jacq, and that of cther
taxa, deacribed as differsnt gpecies from more Esetern paris of Europe
end from Asia Minor, respectively, needs further recearch, By all msans
ths varietiem described by BAVULESCU et RAYSS {1934) under the names
var, sursux and var, sericeum perbaps belong to intermediate topodemes
and may be regarded ag "uigeing links" for T. pannonicum Bale
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Pig. 5. The dispersion disgramm of the studisd herbarium specimens
according to the charactersa nwiddle lesaflet width* (L¥ om Y) -and"middle
lenflet length” (1L on X)ef. Fig, 2 too.

2. Variability in ggoﬁténeoua population (in na.turs!‘

fThe intrapopulatiomal variablliiy of the characters studied on ber-
parium gpecimens has t_men: ochecked in a spontanecus population sample
qollected from Stana, distr. Cluj, alt. s.m. coa 580 m , map 22, pizel
goordinates 66,59 on DL scale cf. SZABC (1986}, The habitat which pre-
igrved the population js an ecotons between 2 grassland (Fegtuceto
S. ybrae = Agrostidetus ‘tenuis) and a mixed cak forest (Quertetus petrasgs=
gerris), There are plenty of individuals, Z. pannonicum foraming berd
g’f"well jdentified facies, eimilarly to thuse desoribved by M.I. TOMA
#f Suceava digtrict. , _ ,

Measurements have p(een“mdg in three different conditions, named
;;pr‘e""sampling situstions®: 1. on randomly collected plantas {R&ND}, .
. on best developed plants and plant organs (DEVE), and 3. on indi-
yiduals digged wp wandomly and trapsplanted in the egrobotanicsl gar-
;;yn, geasured six zonth after the iransplaatation {TRAN) . 36 messure-
éﬁnts havs been mide for esch voucher specimen pregserved in Cli.
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Table

orifolium pspnonicum Jacq. = & surwey of ‘deseribed taxa

Genug TSRIFOLTUM L.

Subgenus PRIFCLIASTRUM Ser. in DG.
Sectio STETOSTOMA Gib, et Bel,
Subgeotio OCHROLEUCA Bobrov

Series TRICHOCEFHALUM Bobrov

Specien DRIFOLIUH PANHORICUM Jacq.

acutifelium Schur 1866 -~ SCHUR 1866 pro (var.), BYARADY 1957 pro f.,
gyn. f. earpaticum K&rp.. SO0 1968 pro var. (ssD. ?) carpaticum
Kﬁ!‘pc
elbpecuroi: s Pers. - PERSON 1807 non EITAIBEL , Pro sDes MANSFELD
1959, syn. pro T. pannonicum Jacq. (=T.ps), SCHULTZE-MOTEL et al.
1986 idem. _ 7

angustifolivm Schur ~ SCHUR 1866 pro (var.), NYAREDY 1957 pro L.,
HENDRYCH 1968 idem.

angustifolium Vandas ~ VANDAS pro %, BECE-MANAGETTA 1927 pro (var.),
HEDRYCH 1968 idem.

" armepium Baumg. - BAUMGARTEN 1816 pro sp., 8yn. T,p. suct. div,

grmenium suct, non Willd, -~ 8yn. ___;g‘. ¢f, SIMONKAI 1888, HEGI 1924,
HENDRYCH 1.¢. ‘

aureug S§v. et Rayss - SAVULESCU et RAYSS 1934 pro var., BORZA 1549
pro f£., HERDRYCH l.c. pro ver.

canepcens Willd, - WILLDENOV pro SDa, GAMS in HEGI 1924 pro s8pe,T.Ps

gerpaticum Kérp, = EKARPATI 1935 pro f. (m.n.), RYAREDY 1957 syn.
pro f. ssutifolium Schur, SO0 1964, 1958 pro sap., HENDRYCH l.8.,f.

cassium suct. non Bois, - SAVULESCU et RAYSS 1934{ notomerpha), nybrid
F, ochroleucon x T. pannonicum, BORZA 1943 ldem, NYARADY 1357 iden ,
GIBFLLI &t BELLI 1888 hybrid cf., HENDRYCH 1968 syn. pra I. cchro=-
leucon Huds. f. palus Heluby (7}.

cassium Boiss, - BOISSIER 1849 pro sp., GIBELLI et BELLI 1888,pro 188%
bybrid (om. = " notcmorpha) T, ochrolsucon x T, psnnonicum , SAVUI.ESGU
et RAYSS 1934 idem, NYARADY 1957 idem, HEDRYCH l.c. pro epe !

davidovii Ko%. - KOZUHAROV 1976 var. pro eep. pannonicum

slengatum Willd. - ¥ILLDENOW pro Spe, SIMONKAT 1888 syn. pro T.pe,
GAMS in HEGI 1924 ssp. pre "Tep.

taliosum Sz.,T.A., h.l. - convar, nova, cf. Addenda.

honenackeri Jaub.et Spach - GAMS in HEGI 1924 pro ap.(ssp.) pro TaDe

lancifoliuvm Beck, ~ BECK-MANAGETTA 1927 pro f£., HENDRYCH l.c. idem.

latifolium Schur = SCHUR 1866 pro (var.), EYXRELDY 1957 pro f., HENDRYCH
1,c. idem, KOZUHAROV 1976 f. DBro var. pcnnopicus,
michaelis-borsii EKfrp, - KARPAEI 1540 pro f,, idem auct, div,

TS

major Holub, ¢of. P, cchrolsucon’ e
' ECK~HARGANETTA I

;

Einu3 Beck, < BECEK~ 927 pro f., HEDRYCH 1968 idem.
oldavicum Sz.Tehsshals = Var, nove, hos loco, of, diagnosis in
Addends,- ' . . L .
ochroleucunm Gen. - GENERS 1801 non HUDSON , syn. pro T.p.
ochrolencon Huds. f, pannonieum Zanov, « ¥, ZANOVSCHI in herb. HIA,
7 L. X capgium Boiss, sec, NYARADY syn. L. ochroleucon f. major
Holub, nm ?
ochroleucon Hude. . ma ___;12 ¥alooh - MALOCH 1832 ayn.pru 2.5. ap.BENDRYCH
olyrpicum Hornem. - HORNEHARH pro Bhe Vil sap. pro __p. ef, HEGI 1924.
pannonicum Jaeq., =~ N, JACQUIN 1767 in Observ, Bot, 2:21; L.,Mantieze
Fl., ed. 2, 276 (1771), non ENDLICEXR nec LUMNITZER, VILLARS,
FEDCHENKO etc, Iconotypus: JACQUIN 1767, Obs. Bot. 2, tab. 42,
peanontcum L, = . &yn. pro T. Ennonicum Jacqu ef. SIMONKAT 1838.
HEGI 1924, ‘S00 1968 cor, 1370,
Eamoniaum Vill, non Jacq. = ap. in HEGI 1924 vol. IY/J P2. 1334, syn.
+ pratenge L, var, frigidum Gaudin non Schur f. lutssceps Rouy j -
an vero?, notomorpha ?
rubro(i)ealyeinum Podp. - PODPERA 1902'p!o ver,, EENDRYCH 1.0, idem,
KOZUH.&RO? l.,c, var, pro ssp. mc
gericevs.Siv, ¢t Rayse = SAVUIESCU et RAYSS l.c. pro var., EENDRYCH l.c.
idenm, '
gulphureum Eoch = in- HEGI 1924 pro &p.,. vel 88p. pro Tep. (7)
typicum Beck. = BECE-MANAGETTA 1927 pro f., , SyH. 88p., var. st f,
Eanncnicmn of, KOZUHAROY 1l.c.
traplii (Trepl)Podp. et Dom, - TRAPL 1923 pro '.E.p., mum et PODPRRA
1928 pro(nm.) T, alpestre x T.ﬂanncnioum ' HENDRYCH 1.0. lusus
pra ToPes an vero ?

H

ADDENDA - Diagnoses taxonum novarun
Trifoljium pannenicumn Jacq. var, moldavicum var, nova - Inflorescentia

magpa vel 80-100 mm longs, medio caule peticlem equans, caulibus, stipudd
1lis et petiolie dense asurec-villesis [vide var, aureum Siv. ¢t Rayas,
var, sericeum S3v. et Rayes/. Digtributio: in Moldavie, Holotypus: inm
Herb,Inst.Agr. Iagi, Leg. in Moldova,Andreiagu de Jos,24,VI.1956,R¥&virut,

T, peononicum Jacq. convar, folicsum convar. nova, Flantae robustse erec-
tee, denme folicsae, foliolis cca 2.543 longioridus quam latim, saturate-
viridibus. Germinstie meminorum 75+95%. Formae cultae. Holotypus in
Herb. Inst. Agr. {CLA) ar.28,200 . Leg, Szahd T,A, '
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Results regarding the mein statistical “indlcators (xinizum, mexlmum,
mean, sinpdard deviation, coefficient of wariation) ere presented in
‘gabie 5. The highest standard deviation {s)have been registered for po-
duneul lsrgth, ths lowest for leaflest widih, irrggpective of sampling
situaticn (RAND, DEVD or TRAN), Sampling situation influsnced the length
of ihe fres part of the paticl and the inflorescenss sise, preponderently,

5

ene cosfficient of variation (s%) wes the bighest by the transplantad o8 u5
plants. Saapling {RAND, DEVL} influenced statigtical indicators in all Bt _cf,§
casas exoept the free pprt. of the stipel. : 331;4 EE
4> -+
R - o W
‘ | Table 5. g3 2
Bain statistical ipdicators (m,X,X,s,s%) which refisct ths intre=- SRR
populatioral variabilily of measured characters iae_c Pig. 2) in - BREaY
= spontanscus population of 1, papronicum Jacf. . Stans, jud ,C1un)) oo O
: . - . z PV Ry
" l Gy o +
InMeators Gaarastaers 5%3%.3
: po__ Dy __In 1w s» 18 R Ib IN s5-888
- B - i JoBpo0n
minimm (m) 353 13,3 43,0 9,3 13,3 %3 36,0 35,0 27,0 rEp
 pEW- .'iB,0 18,0 53,0 8,0 15,0 10,1 30,0 28,0 30,0 s34 o
X, B,) 15,3 23,00 §5 53 55 16,0 25,0 26,5 iS558,
Barizom (0 ' LA L °EeSw
RAED 31,3 31,7 68,3 15,0 34,3 20,5 100,0 £7,5 44,7 Buas s
Cmax 36,7 84,0 39,7 17,0 18,3 14,2 45,0 30,5 30,0 hgen
Nemn {x) ‘ - - © SR £A8T3
RiND . 20,3 25,1 “54,5 11,2 22,0 14,4 60,8 47,1 37,3 ! onaan
IEVL 27,3 3,8 60,8 13,2 24,3 16,5 69,1 52,1 35,9 £°8%&
AN 1408 34,1 30,1 12,9 9,8 §,2 30,0 28,5 28,8 Ay i
andadove (Do 7,4 6,93 2,26 628 ARE
. ' , 2 28 3,99 18,25 8,98 5,14 883 .
TL 5163 10,92 5.86 2,48 6,84 4,17 18,8 6,93 7,% »e8d .
TRAN Bl11 22,08 . 5,52 2,98 2,93 2,86 14,53 3,04 2,02 - HsEh<
o $85): 20,55 12,71 2 61 2 . — 2388,
, 0,2 : ; 13,
DEVL 28,02 S ok i 23 2001 SR 19,97 1278 ~ I~ 208
. » 64 18,78 28,14 24,63 27,33 13,32 20,33 ave g
o . ] - — i g z o
’ ‘?-uli-u g £1]
g 0 H b
w e O 0%
HRo>oa

3. Selected plants

' 3.1. fhe_gtariing collection (Table 1) bas been blometrized in
the pecond yexr after seeding, in 1978, for the conomically imporiant
plant charscters ss plamt bight (P), stem aumber per plant (sH), stem
ary mstter per plant (5D), laaf @ry matter per plant (L), stem:leaf
ratio {3:1), inflorescence nvmber per plant (), fiower nueber per
soflorescence (¥N). Results are pressnted in Tsble 6. Ths lsaf cha-
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racters have been mezsured a5 in herbarium gamoles (cf, Table 2,3).

Results for leef eheracters are tabulated in Table 7.

Pable &

The variability of economically important plant characters measured
in 1978 in the starticg collsction of Trifelium pasncnicum Jacqe,
cultivated in the Agrobojanical Garden

Indicaters Charecters ‘

e —————— PH__ SN sSD AD S:L m FHN
Pinimum (m) 55,0 14,0 25,0 17,0 1,03 16,0 70,0
Baximum {M) 96,0 60,0 67,0 45,0 1,61 48,0 97,0
Kean (x) 80.3 30’6 45.1 32|9 1.37 3397 83:4

Stapd, dev.(8) 8,57 11,87 12,29 9,03 0,43 10,96 8,47
Goaf, var. (s%) 20,67 38,73 27,25 Ts44 31,38 32,52 10,15

= EESsnnoDTESEE =m=E )

Note: for charmcier symbols ses the text

Por plomt characiers the largest coefficient of variation has besn
found for ghen number per plant {(38,79%) , correlated of course positively
with foflovescence number per plent, The starting collection was mosti
wnifer: for plant hight (8% = 10,67),

Lesa, shuracters (Teble 7 , P1842, 5 ) bave been varisble for the
adenat: port of the petiol with the stipel (PA, 27,9%), ror the free
part of the petisl (PP, 26,6%}, snd surprigingly uniform for lzaf length
(3L, 12,9%}, but not for leaf surface (LS, 20,53%). '

Table 7

The variebility of the leaf charscters measured in 1978 3n the
pteriing collection of 1, penncnicud Jacqg. cultiveted in the Ag-
robotanical Garden (symbols as im Fig, 2)

Indicetors = Leaf charasaciers

Ph ‘PR LL 1E S¥ 18
Minimuam (m) . 21,0 29,0 54,0 14,0 19,0 17,6
Meximum (M) 50,0 64,0 2,0 26,0 - 46,0 32,2
Hean (x) 38,17 44,5 65,5 19,2 31,1 24,1
8tend, dev. (&) 9,53 11,23 8,50 3,92 8,29 4,97

- == =

Coef, var, (8%) 27,95 25,23 12,97 20,42 26,65 20,53

i prostrzte types /12,18,21,23/
: erzct types /2, 25, 24/
¢ dwerf types /13, 22

Fig. 7. The vzrlcsility of grewth
form in = selected populzsion of
op2: pollinated plants in th: =se -
cond year:
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3.2. Elite plants have been selected for persistence and reaitance
by natural pelection mctling upon the starting collectien im the perlod
between 1976 = 1984, During this period firstly dipappeared all diploid
T, ochroleucon accessions and sobout 5C % of T, pannonicum accessions,
but this mostly after the fifth vegetatlion year.

At the end of the 8 year selection period well developed plants,-—
more resigtant to the heavy infection with fungal diseases {agents not
identified) characteristic for the experimental plot =~ have been selegw
ted eg "eliteg” (E)}. These elite plantes formed an openpollinated popu=
letion snd elite seeds have been harvested in autumn 1984, Thias elite
population showed & elightly largeri coefficient of vuriability for most
of the traits, as compared with the aterting one, dus perhapg partly
to the smaller ssmple size, preserved extremes and better developped
{older) individual plante. (Table 8}.

Table 8

The wariability of eome plant characters (plant hight = PLH and

pumber of infloreecences per plant = IPL) measured and calcula-

ted in 1986 for the ¢lite plentp derived from the original, star-
ting collection cultiveted in the Agrobetanical Gardsn

M TEssEToNSS SIS TT IR FT

Br. Symbolifor ' Charascters Origin of
elite plant PLE IPL Flowering time the elite
1, B-04=T6/86 80,0 20,0 1ate Briixelles
2. E=06=76/85 72,0 102,0 early Aschen
3, E=08-T76/86 92,0 51,0 intermediate Oldenburg
4, B=11-76/86 100,0 105, © late Cluj=Napoca
5. E=12-76/86 95,0 95,0 early Warszavwa
6, B=13=T76/86 - 95,0 97,0 intermediate Berlin
Te B=14=76/86 7540 73,0 " Bucuragti -
8, E-lB-TS/BG_ 85,0 88,0 late Prankfurt a.XM,
Mean (x) 86,75 78,89
. Stand.dev.{s) 10,30 29,68
Coef, var. (s%) 11,88 37,62

3.3. Progenies obtained from elite seed germinated on paper, plan-
ted first in plastic pote and later, in a three leaf stege,in the open 1n
the Agrobotanical Garden (May 1985}, .dug out in May 1986 and under=
ground parts waghed carefully have been also measured for stem and root
charscters. The following traits have been measured: wmain root lepgth =
BL in pm; eecondary root number = RN (roots with a diameter of 5 rnm or
more have been considered)}; cellar or "erown" diszmeter = CD in mm; root
nodule number in & 5 cm long portiocn charcteristic for the plant;= KN;

plant hight messured as stem length = PH in mm; stem number per ?lant = SN
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The size and colour of the root noduleg have been also registered
bus pot introduced in the Table 9. The cosfficient of variability
was striking in the case of secondery root number (6% = 87,7 %), core
rela#ed positively with ncdule pumber per root (s% = 73,7%). Thig
draws attention on an important selccotion criteria,.tbo.

Tabla 9

Boot and stem veriebility in 29 ons yéar—old elite pro
bty G- i v en
of T. pannonicum Jasg. before the transplantation ig tﬁe 2:5
perimental fisld Sapce Verds (8,v,1986). For characters sym
bols see the tert pert.

Indicators Characiter o T
~ RL RN €D NE PR - SN
Minimus {m) 45,0 0,0 4,0 2,0 70,0 2,0
Maximum (HJ_ 300,0 18,0 20,0 30,0 350,0 18,0
Mean (x) 201,2 552 9,5 8,6 189,1 6,7

Stand.dev.(s) 56,15 4,56 3,78 6,34 75,45 3,95
Coef. var.(e%) 27,90 80,69 39,78 73,72 39,89 58,95

T -

The results of the further biometrical meesurements have been
negatively influenced by a peries of factors: heavy somrer droughte
(see Pig. 3), oped field hebitet, mycoplasma infection transfered
by ingects from &neighbouring white clover field (Fig. }, &nd
even by the iranspiantetion itmelf. This explains, perhapa, why po=
polation means remained well behind the meang registered in the stapr-
ting population of similar age, in 1978. Besides, elites have bsen
selected only for pereistence and resistance 4o adverse natural ccn-
ditions, but not for plant habit or leaf giza. The mean plent height
measured not me stem length, dbut ez above ground height, was 29,49 cum
(m=5cm, M= 55 cu, & = 12,95, g% = 43,98) indicating & tendeney
for progstrate habit {aee Pig.8-16-25 ). The mean number of stsms per
plant was 11,21 (m = 4, M = 25, 8 = 5,53, &% = 47,22), Plowering was
higly variable mbout 10 % of plants still flowering in late September,

In Teble 10 leaf characters are compare. for selectsd progenies
as meagured on Sept.20,386, in & gimilar manner, &8 in Table 5, but
ingtead of transplanted plants, plants infected with mycoplasma {MYCQO)
have been studled hare. Values have been coppared with that registe~
red for the etarting populatiom (START) in 1978,
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Tabls 10

Comparation of minimun (m), maximum (M), mean (x), standard

deviation (a) and coefficient of variaticn (&%) registered

for the starting population (START) end selected progenies

sampled for best developed organa (DEVE), sampled randomly

(RAWD) snd for plents infected b7 myccplasma {MYCO). For the
charzcter symbols see Figurs 2.

EE S TSR R e S e r R R R R S R S ST S S RN IS AR S S I SR SR T S S S S E RS SS S S S SR SRS RS EBR
Indicators Chazacters
SAMPLING
PA PF LL Lw SL SF
Minimum {m)
START 21,0 29,0 54 14,0 19,0 17,6
DEVL 15,0 22,0 41,0 14,6 11,0 10,6
RAND 11,56 10,7 29,0 10,7 11,32 71,1
MYCO 7,0 8,0 21,0 9,8 Ts7 4,7
Maximue {M} ‘
-START 50,0 64,0 81,0 26,0 46,0 32,0
RAND 27,9 62,2 64,7 26,5 36,7 29,9
MGo 16,2 29,4 47,6 20,0 21,¢c 20,0
Mean (x)
START 31,1 44,5 65,5 19,2 31,1 24,1
DEVL . 20,5 40,4 44,8 16,4 19,5 18,7
RAND . 17,3 30,9 40,7 16,8 17,8 14,8
T KICO 10,8 17,0 30,8 12,6 12,3 8,8
Standard dev. (8)
START 9,53 11,23 §,50 3,22 8,29 4,95
DEVL 5,41 16,62 9,85 4,73 4,40 7436
RAND 4,27 14,16 9,51 2,70 5,80 6,45
MYCO 2,56 9,72 8,87 2,91 4,96 4,49
Coef, ¢f veriation (&%)
START 27,95 25,23 12,97 24,32 26,69 20,53
DEVL 26,39 40,93 21,58 25,76 22,56 39,02
RAND 24,65 45,89 23,29 57,64 32,69 43,66
MYCO 23,76 33,64 28,77 23,09 40,48 52,49
R T N R TR S T S T N I T N I I N S T T S T N T N I N N S S SN T S RN TN S NS ST SN
Standard deviations and coaefficients cf variation were
generaly lower for starting population as for selecied ones, except
WCO plants, Por KYCO plants especizlly petiol length and leaf surs
;ace were reduced. .
The coefficient of vaerimtion  Were the largest in the cass
[RPORED OF air A A Auv-wef - W-wr--ag-g0 Jgear 1 — RS SR Bt -y - 2 rwwrwew VRN ) 3 5D +4 k -
¥ig. B, The variadility of the leaf fa:series from the main etem/ - - of petiol length, leaflet width (RAND) end leaf surfece (iICO), res

in the some population as thyi represented ian Plz. 7. /planta ar,.
21, 25 and 26 are slsc the Bame/. NYC = leaves from mycoplasma tn-"
. fected stems of the sage plant, i S

pectively., In the last case vuriability had been influenced by ihe
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fact, mt not all leaves ehored the geme degree of demage on an lne
. fected and gpampled stem.

The growth form of the elites varriedbetween very esmall and very
large erect plants without or with coneiderabls leaf blemass productlion
(rig., T,nr. 12,21) semiprostrets (Fig. 7,or.2) and proatmtu or even
erect types (Fig. T,nr.12,15).

The economic aspects of I, pannonicum cultivation needs turther
research, In owr trials - pure culture and mirture with Fegtuct arundie
nacea (P.A. ¢+ TP, =10:1 )} = the brutto protein content of the hay
was very, eimilar to_that of white clover (Table 11),. ‘but with & con=
giderably higher erude cellulcge oontent. In mixed ‘sward the clover

proportion uued in owr experimente 414 not improve eubatantinlly the

quality of the hay.

Table 11‘

The protein and cellulome content of difru-ent Trifolim
annonicom agcessiong in pure cultu-e ‘snd $n mixed mmri-—
fale ta:t} in hay havvestad from the e:gperiment&l field

Sapca ‘Verde::
Sample ‘Grudsi - .Crud!».- S ' L
“prote: ‘eellulose Analyzed
content ©; . content.o o rart
(% DE) (% ml)___ C
TRIPAN-1 18,24 - 24,94 whole. plant .-
TRIPAN-2 . 17,65 _ 24,32 - f T
TRIPAK-3 18,37 25,73 . L
TRIPAE-!H_ 17,18 ?5,10 ' n "
_,I 17,86 25,02 - "
TRIPAN-5 - 15,65 25,88 sten
. 20,15 - 22,28 leat
Nixed sward ,10,25 25,26 F,arundinacea:
. T . pannonicum {10:1)
Trifolium )
repens ¢v.TATAN o :
(martor) 18,90 18,33 brutto harvest (leef!)
-} ] SEsrEEEsSETocESITMaToSD

Our results are in general agreement with that of CTEBLER (1835),
PETERSEN (1967), RESHERI?A et KAIN 1969 (ep. RESMERITA et al, l.z.),
regerding the nutritive welue of T, panncnicum bay. It seems, that the
species is worth of interest as & companion lsgume for perennial, poly-
ploid gresees such as tall fescue,

- ,Tl
Conclucions

1. Accordiag to the available dats polypicidization in Trifolium
r22ched the highest lsval in T, mannonicun Jaeq./Zz2ct. Stenostons,
gubrsect. Cenroleuea/. Ths criticel review of early texonccical re-
sulte in fthe light of the polyploid evolution process sezms to be
neeessary.

2. I, pznnonicum, coliected from natural, spontanacus peonulstions
end presereved in different herbzria reflects some amicroevoluiive dif-
f~rentiaticn between the eazstern and western populetions. These dif-
fezrances are worthy of taxonoxnical treatxzent.

\ad
)

The species is preadaptad for donsstication, It hag basn culti-
voted first in the garly 19th cenlury outzide of its rcaturzl dissri-
bution srse /Gerwmaany/. Lass selection znd bresding for agriculsural
purposes siarted in 1888 /Switzerlsud/.

4. Zeonomically relevent cultivetion f£ailed perievs even duz to
tne brecding difficulties czused by hizh levels of polysloidy =zad
the inedsguate cenetle resources aveilable for breeding.

5. Doxz=ssticatice lnfluonce infrospecific variability, Latifsliux

C

type populations with s ronomleelly wors valuable charactars, petter
arnination, bipher leafistes ratio, bztter resrewth after harvest

znd increased parsanity eaer:ﬁd and the cuatlinzs of = new, culfivated

convariety Jfconvor. foliooun/ =2

rds of perzanisl =
azea. Tha ki-h geefficient Jf N rx,ti £ 5
gconeniesally impertant traitfs =» b2 of intirest in Turtnsr breedinz.
7. Ph: ccontinuous ineremsat of :-noze size by pelvnleoidization —-
&z oprosed to introerenceomsl incracent of :snsue zize cua to rone
iuplicoiions =« xz¥es tals specles of iatap:it Sa- ﬁh?oretxszld:z;;;:s,

5
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