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Acording to ANGHEL and WORARIU 1972 the Elytrigis (Desv.)Rchb.
Section of the genus Asropyron Geerta. is represented in Transyivania
by four species: A. rcpers (L.} P.Boauv., A. biflorum (Birg.) R. et
Sch., A. intermedium (Hoat.) P.Beeuv,, A. trichophorum (Link) Richt.
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In EARENDORFER (Ed.) 1973 A. biflorum is included in Eection
Roegneris XK. Koch as a gubspecies of A, enninum (L.} Pu Peauv. and
A, _trichophorum is generally counsidered as & subspecles or as o
varisty of A. intermedium s.l.

In this paper the resulis regerdlng the varimbility of A. In-
termedium will be rewieved and compnrasiors between bicloepically lo-
portant characters of the two mnst frecvent specles, f. ropens and
Ay intexmedium will be made,

The genus Agropyron occuples a central position reiatzd with
the main straw-bearing crops (Secale, Hordewm, Tritigum), and this
poaltion is agsured partly by A. intermedium, & species widely used
as gene source in hybridisation experiments (2, 5, 10, 11)}{Pig.1.)

SECALE emmmmsuss. AEGILOPS ELYMUS .
AGROP!H0¥< ,
HAYNALDIA TRITICUM HORDEUM

Fig.l. The positioen of genus Agropyron in hybridisation
experiments, relamted i{o main straw-bearing crops

This species 1s considered in U,S5.A, and Canada as & valuable plant
for fodder and goil conservation; it 18 alsoc s species included
in many breeding progremmes, whith somme cultivated varieties (G, 9,
10}s In order to enlarge the genetical beais of the breeding work the
spacies has a priotity im some plant exploration activitiea (3, 6).

Material and method

A native collection including 89 Apropyron populations origina-
tipg 1in Trangylvenien Highland has been processed. The somples have
been collected along o transect end espscimlly on the norih-eastern
border of Western Mountainas (Munt{ii Apuseni), generally at 350-650 m
above sen level. The collection sites have bsen localized according
to the Universel Iransvers Mercator (UTH) system mccepted for inter-
national biochartographical (chorolgical) representations (&) Fig.2 .

A number of mnture spikes and herbarium voucher spacimens hnve
boen collected from evry Agrnpyron population exsrmined randomly alonr
8 transect in Trensylvanis, the collections have been identified taxoe
nomically (Iab.l.) &nd selected for somples which mpresented vigu-
rously developed populations, with a large number of mature spikes.
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Porm the deleeted sarples the folowlng data have baen regiatredt

(01)= spike length, mm; (03) = epikeiet lenght, mwm; (05) = the num~
ber of spiklets per spike; (07} = awn length, mm; (09) = pubeacence
of the opikes; (11} = the number of flowers in spikleta; (13) = the
numbar of cerlopres per splkea; (1%) = the mumber of cariopzes per
gpikleta; (17) = rust sensibility; (19) = sensibility to Clavicers.

O ALRIPIRON REPENS
4 ABROPYRIN INTERME Lreips
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Pig.2. The localizaetion of collection sites
(UT¥ Codes eccording to Lehrer 1977)

A, _Arropyron rerpene (L.) P.Benvvi dintr. Albat G503 Decea-Mirisliu;
r. Bihar:s EYc4d Olesig-Secuisnii dictr, Lragov: LL97 Peldiocara,
ifo;iiz, LIL69 Rupea, LM32 Uiphigoard; distr.Clujt FS58 Bica,Fs78
ugul Mare, FU98 Cluj-Napoca, }568 Dumbrava, FSob Giliu, 7589 Gire
fm, GG25 Cimpia Turzii; EL78 Mociu, G509 Sumurduc, Fo99 Vigted;
tr.Coverna: LG9 Pixad, Ristryilorphitn; LM63 Dealu, LM97 Gheorghent,
4’03 [dereurca Ciluz, M¥11 Tugnod, LM46 Voglebeni; distr. Vure;; LM15
Aciitnri, K74 Bogatn, Li23 Nadeg, Li24 Tirmandyu, I¥0S Kecen-wugheni,
Trnf Gibed, LM14 Saschizy distr. S3led:s FI50 Mestescidnu: 752 Zaliu.
Arronyron intermedium (Hoste) P.Beauv: distr. Cluj: Cluj-Napoca

Oy Fiod Dicnlet, Fu50 Bica-=Mindstirent,” FTTS Clipugu Mare, ¥S83
Girbilu, ¥303, Dumbrava, F359 Huedin, K78 Kociu, FS79 Leghin,XME8
Sirmagu, GU08 Sumurduc, FS5486 Slculeu; disir. Mures; KM75 Ludua)LMBZ
Badey; distr. Silaj FT60 GElAgeni-Cuziiplac, Fi52 %alEu;
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Open pollination fertility has been established on the basis
of the total pumber of anslyzed flowers, according to the following

formula:

opp « M) : s . 100

where H(13) is the number of cariopses per apike, averagze value for
the analyzed population; 8 1s the total number of the analyzed spikes;
I is the total number of the analyzed flowers. In the £ valuea the
aterile flowersof the splklets have been also included.

Germination has been studied in specially adapted germinators,
seedling growth have been followed in pots filled with garden soil.

Results and discusgions

Resgulvs ana CIBCUARIDS
The taxonomicel spectrum of the collected Agropyron samples is
repregented in Tab. 1.
g Table 1

Paxonomical clamsification of the Agropyron samples
collected in 1978 in Transylvenia

Taxone . ¥r.
.11 Sample A B
—i-“=======34======‘ﬂ==-==:=====
Agropyron repens 51 28.6 100
sap. repens 26 (29.2) s51.7
gap, aristatum 25 (28.1) 48,3
A. intermsdium 36 41.4 100
asp. intermedium 26 (29.9) T2.2
soap. .trichophorum 5 (5.8) 13.9
ssp. pulcherrimum 1 {(1.2) 2.8
A apiculatum /X/ 2
Teoctals 89 100 100
‘:2-..-===—=====Fﬂ==:-.-====—=—===:=—=tﬂl===========

A, Cmlculated from the total number of Agzropyron gamples
B, Calculated sepsretely for A, intermedium and A. repens

As the collection followed the principle of random sampling
only aslong the Transylvanian transect and Eastern Charpatians, but
not in the north-eastern border region of the until Apuseni, the
valuss in table 1 do not represents the real proportions among the
sampled Agropyron taxa. Most of the A, intermedium samples huve been

collected from the north-emstern part of Munf{ii Apuseni (FS 4B-98,
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59-99) Fig.2), where the taxonomically problematic phenotypes;
were more throughly searched, but the common types - eapacially the
_A. repens populations have been reglected.

The overhelming majority of the collected A. intermedivm popu-
1ations belonge to sap. Intermedium (72°2%), a subspeciea characteri~
zed according to 500 1973 by glabrous, awnless palea, 15-20 mm long
spikelets containing 5-7 flowers; our data are just slightly different
from this average values. Populations with awenless, but pubescent,
ghort spikelets have been identified mostly in more xerophitic condi~-
tions, for example on gypsic rendzina with high fading coeficient;
the pnbeacencn is generally correlated alsc with lower flower number

. per spikelets. Baged on this findings we consider justified the sepa-

xr
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ABROPYRON INTERMEDIUM
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Fig.3. The diagnostic representation (scatter dicpramm) of the
Trepgylvanian A, intermcdium ropulations using the character
ce ARLEXWECLLE B
correlation: Vaopike lengih versus spikelet length”
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retion of the taxa on the svbspecies level in accordance with 508
1973 (12), TZVELEV 1973, KERGUELEN 1975 ep. DEVEY 1978 (3), but we
must also mention, that mixzed populstions (pubescent and rgludbrovs
awns) are also not rere in Tranaylvanis. It ig worth meniionig, that
two populations included in sap. intereediurm  may renresent enother
problemntic taxe - ssp. baruticum (Hucif.) Jive ap. Thaisz pro op.-
huaving wery long spikelets nrranged distanily on a long gpike. Ons of
these populations (Huedlin 15) have been selected also for further
analysis (Table 2).

Azeording to the Middle Europaean botonlsta(l, 17)the lonp~
awned intermediate wheatgrass populations are conasidered as belenging
to asp. Iintermedium f. longilarigtatum (Pasp.) Podp.. In Soviet and
American botanical litersture (2, 14) such phenotypes are freqguenily
troated ae lndependent species uider the nmame A, puicherrimum Grozsh,
ayn. A, popovi Dobr. Resuming the conclusnions of an ample cultivation
expsrimeni foliowed with a large wheatgrass colletion fxom Tron,
DEWEY 1978 (3) believes, that "whether thiz tazon should be separated
below gpecies level 1s & matter of personal taxonomic phylosophy" and
prefers to view all intermedinte wheaiprasses as s single opecies
with ne separation below species level. This opinion i1s perhepes very
convenlent to plant breeders and geneticists, but not to evolutionary
biologists and taxonomists. Por many reseons not discussed here in

detall, = treatment on subspscles level secems to be m more reasonable
eolutlon.

The rezults of biometrical anelysis upon 20 populations selec-
ted for high population density sre included in tmble 2. In the table
the populatlons have been arrenged according ‘o their OFF valwos {form
OFF = 48°7 to OFF = 0'0 %). The relntively low number of populationc
analygzed in detail and lack of mpace do not allow a detailed mccount
and interpretation of date from this inble. We jfunt mention that aome

(average cariopses number per splke mny axcoed 50 1)} have bosn found.

Rogerding the churacter corrolations, the corrclations "oplke
length versus spiklet lenghi" and"apilc lengin versus pusber of opl=
(Pig. 3., Pig.4). The inteormediate whentgrars populaticns are alsmo
more resitant to rust and Clavicops infoctions as thnt of couchgrnas
populations, but exceptions heve been observed for butih apeclen,

From the ecologicel point of view there is an important diffe-
rential character between the two related species, that is the
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Table 2
Avercge values of some blologically or taxonomically important
characters in 20 Transylvanian Agropyroh intermedium populations selec~
ted on the besis of high plant density on the collecting aite

Nz, Populeiion OFFH 01 . 03 05 07 09 11 13 1517 16
1 Bicalat-16 48°7 181°0 15°4 21°4 - - 5%°2 54°2 27 ++ 4
2 Bica-59 35°4 156"0 17°3 13°2 2°1 - 5%3 246 1°9 - =
3 Dumbrave-54 32°8 122°4 10°1 11°s = 444 2°9 10°2 0"9 «
4 Huedin-15 23°4 222°0 18°8 21°8 - - 6°0 30°4 1'1 - 4+
5  Ludug-46 Z1*T 154°9 13°2 20°6 2°0 - 40 17°9 1*1 + 4+
6 Ghiligeni=22 20"9 109°2 13°8 9°8 - -~ 4°2 8% 0°9 - o
7 Ludug-44 20*7 187°4 164 18°4 12°9 - 5°0 19°0 1*0 - -
8 Girbiu-8la 15°4 151°0 14°6 15°8 - - 4°2 10%2 0°7 +++ =
9 (Cépug~53 10%4 150°1 13*1 16*1 - - 3°0 5°0 0°3 - -

10 Dumbrava~18 10°3 135°0 12°*2 17*4 - 4+++ 4°2 27°6 2°2 - -

11 Mociu-21a  10°0 162°0 15°9 13°2 - -5 &°60%'% + +

12 Leghie-83b 99 139°7 15°1 20°0 - - 3"1 6°20°3 - 4+

13 Zaldu-€3b  B8°1 194°0 17°2 20°4 = - 3G 6°4 0% - -

14 Dumbrave~18a 6°2 131°8 11°5 18°2 - -~ 3%4 190 0*8 - -

15 ZSHcuieu-88  4°5 103°6 11°1 12°) - - 3°3 1°80°2 + =

16 .aghie 83a  4°2  85°0 10°6 12°3 - +++ 3°1 176 0°1 -

17 Cipug-55 3%3 130°5 13°3 13°4 - = 5°1 2°3 0°2 - 4++

18 Sirmasu-23 0°0 116°8 13°4 134 - - 48 0°C 0°0 ++ =

19 GirbZu-8lb 0°0 103°0 10°8 16*0 - +++ 3%4 0°0C 0°0C 44+ +

20 Sumurduc~65 O°C 139°0 13%4 14%6 - - 4°3 0"0 0°C + =

R T N R R SRR S E S S SR S T ES A SR FEEEEEE SARSEIAOCEEESSaSERTS

Zzplanstions: (01) = spike length, mm; (03) = aspikelet length,
mm; {057 = ihe number of spikelets per apikes; (07) = awmn length, mm;
(09) pubescence of spikelets; (11? = the number of flcowes per spi-
kelets; (13) = the number of seeds per spike; (15) = the number of
seeds per cplikelets; -(17) = rust infection degres on spikes; (19) =
invicens infection degree; OPF = open pollination fertility (%) on
geeds per flower basis. + = low; ++ = moderate; +++ = high,

gepds of Asropyron dntermedium are generelly more eesy to soparate

form the palea, the sceds may fall out froxm spiklets easily and in
favourable circwnstances may germinate 100 ¢ &n the firct tyo dnvg,

The germination of different A. revers  porulntiora is more

glower and rarely excesds in the firat gercipation period more mm S0
% of the toial seeds capable to germinate.
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Pig.4. The scatter diagraemm of Tramsylvanian A. inteymedium
populations using the character correlation: "spike length
versus number of spikelets per splke".
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Fig.5. Germination of some A. intermedium populatiocnsz (bold

type dots) as compared with A. repen= populationa (amall
type dots)
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The seedling growth of the studied A, intermedium populations
wea els0 more vigurous than by A, repens (Fig, 6) and the average
value of the examined populations was more c¢losely attached to the
upper limiting values &8s by A. repens.

The lurge variability observed smong intermediate wheatgrass
populations in respect to seedling vigour reveals the possibility of
a succegsfull selection.For the beginning 6 populations have been se-
lected for high open pollination fertility (Dumbrava 54a, GEligeni
22, Bicalat 16, Bice 59, Dumbrava 54b, Ludug 46) in order to examine
other characters related to spreading, and related to soil conserva-
tion abilities. Some of these populations have a surprisingly high
uniformity in respect of seedling vigour {Dumbrava 54a, Bicalat 16),
others have a more large variability in respect of thia character
{Bics 59, Dumbrave 54b).

The semple identifled es A, intermedium ssp. pulcherrimum
{Ludug 46} has & distinctly different seedling vigour as compared
with the other studied populatipns.
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Pig.6. Seedling r,rowth 0f Ao intermsdium populations as com=
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Pig.T. Seediing growth (average and extreme values) of the

A. intermedium populations selected for high open pollination

fertility (bold lines represent average values calculated for
populations)
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