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Plant genetic resources are in the base of creating new adaptive varieties. Grain quality of 53 Bulgarian rye ac-
cessions from the collection of the National Genbank has been evaluated. In two years the following traits were de-
termined: 1000 kernel weight, test weight, crude protein, lysine+histidine, lysine+histidine in protein, crude fats, cel-
lulose and ash content. The genetic distinctiveness was performed by a hierarchical cluster analysis considering the
complex effect of the examined parameters. The 5 clusters in the dendrogram showed the considerable genetic dis-
tinction among the evaluated rye accessions. Some of them have high protein content (15 %), lysine + histidine
(1.2%), large grain, so they are valuable genetic material to be included in the effective breeding programs for high
quality.
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KBAJIMTETOT HA 3PHOTO HA IPUMEPOLUTE OJ KOJEKLIUJATA HA *PXKTA
O HAUUOHAJIHATA BAHKA HA 'EHH, CA1OBO

Pacrutennute reHeTcku pecypcu ce OCHOBaTa 3a CO3/laBar€ HOBM aJalTaTUBHU COPTU. BpleHna e oiieHa Ha
KBAJUTETOT HA 3pHOTO Ha 53 Oyrapcku mpuMepoI “pik o1 Kosekimjata Ha HanmonanHara 6anka Ha reHu. Bo Tekot
Ha JIBe TOAMHM CE OMpEeAeNeHN ciaeauute ocoounm: maca Ha 1000 3pHA, CHPOBH MPOTEHHH, JTU3UH+XUCTUIVH, JIH-
3UH+XUCTUIMH BO NIPOTEUHUTE, CUPOBU MACTH, KaKO U COJP KMHA Ha LIeTyJI03a U neneil. [ eHeTCKUTe KapakTepuCcTUKU
ce OTpeJeNieH! CO aHaInM3a Ha XMEPAPXUCKU TPYNHU pasTieayBajKu o KOMIUIEKCHAOT e()eKT Ha MCIUTYBaHUTE Mapa-
MeTpu. OJ1 o1leHeTUTE “PiKEHH MPUMEPOIIX TIET TPYIH BO JCHAOTPAMOT MOKaXkaa 3HadajHa TeHeTcka pasznuka. Hekou
0J1 HUB MMaaT BHMCOKa coapxuHa Ha npoteuHu (15%), musun+xuctuaut (1,2%), roaeMo 3pHO, Taka IITO THE CE
JIparolieH TeHETCKW MaTepHjal Koj Moke Ja Ouje BKIY4YeH BO e(UKACHHUTE CEJEKIMOHW TMPOTpaMHU 3a BUCOK

KBAJIUTCT.

Koay4ynu 360poBu: npumepony Ha ’px; crienn@uIHa Maca; MPOTEHHU; JTU3UH

INTRODUCTION

In the last decades researchers have been
more interested in the local plant varieties and
populations as new initial germ plasma (Izdebski,
1992). A large number of accessions drop from
year to year, especially some cultures with inten-
sive selection which were abandoned and are not
grown any more (Bushuk, 2001).

Wherefore the preservation and conservation
of biodiversity is the main national strategy of eve-
ry country (Podyma, 1996). A wide range of re-
searches were carried out in Poland, Germany,
Russia, Belarus (Izdebski, 1992, Podyma, 1996).

Plant genetic resources in Bulgaria are per-
manently enriched and periodically studied. The
development of the introduction work on the rye
collection in the IPGR Sadovo gives a wide range
of accessions that are diverse both in origin and in
a complex of biological and economic traits. Al-
most 1300 rye accessions originated from more
than 30 countries are in long term preservation in
the National Genebank at the IPGR. One third of
them are local populations, varieties and breeding
lines. Evaluation of the status and the representa-
tives of rye collection allow systematizing some of
the parameters which are of great importance for
breeding and agriculture.
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The population variability and the quality of
the rye variety Millennium were evaluated (Anto-
nova, 2003, 2005; Mangova and Antonova, 2005).
The drought tolerance and agro-technical field ex-
periments of some rye varieties at different agro-
ecological conditions have been studied (Antono-
va, 2006, 2009; Mangova et al., 2005, Zarkov and
Mangova, 2007).

MATERIAL AND METHODS

The grain samples consisted of 53 old local
Bulgarian rye populations and varieties were repat-
riated from VIR — St. Petersburg, Russia. Being
part of the rye collection in the National Genebank
Sadovo, they were tested and preserved (Antono-
va, 2009). The old varieties included in this study
were as follows:

Reg. Ne BGR8839 — Sadovo Ne 019, Reg. Ne
BGR8842-Sadovo Ne 362, Reg. Ne BGR8841 —
Sadovo Ne 70 created in the Experimental Station,
Sadovo.

Reg. Ne BGR8840 — Sofia Ne 59 created in
the Institute of Genetics, Sofia.

Applying appropriate methods and criteria for
evaluation is the basis for selection of valuable
germ plasma as an initial form for high quality
breeding. The assessment of the genetic diversity
or similarity is not only important for the im-
provement of the crop but also for effective man-
agement and protection of germplasma resources.
This information can be obtained by applying clus-
ter analysis (Ward, 1963). Here the accessions in-
cluded in the study are grouped according to the

behavior of the traits in relation to the average val-
ues. After the standardization of data a hierarchical
cluster analysis for the average value was per-
formed considering the complex effect of the ana-
lyzed traits. The computer software SPSS was
used. The genetic distinctiveness was calculated
by determining the Euclidian distance, defined by
the studied traits and was illustrated by a dendro-
gram.

The principal component analysis (PCA) is
one of the multivariate approaches of grouping
based on similarity coefficients or variance-
covariance of the component traits of the entries.
The implementation of the PCA gives an oppor-
tunity to find out those traits that have contributed
for most of the accessions grouping. Joint applica-
tion of both analyses gives a clearer view of the
importance of the quality traits used in the cluster-
ing of the accessions studied (Philippeau, 1990).

The grain quality for two crop years was as-
sessed according to approved standard methods
(Descriptors, 1985). The following characters were
determined such as test weight, 1000 kernel
weight, crude protein, lysine and histidine in the
grain and in the protein, crude fats, cellulose and
ash content.

RESULTS AND DISCUSSION

The dendrogram in Fig. 1 visualizes the hier-
archical grouping of the evaluated accessions for
two years. At a relatively low level of 2 distant
units, they group five clusters.
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Fig. 1. Dendrogram of 53 rye accessions

Maced. J. Anim. Sci., 1 (2) 343-346 (2011)



The grain quality of accessions from the rye collection in the national genebank, Sadovo 345

The cluster 1 consisted of 13 accessions.
They were described as having higher 1000 kernel
weight of 28.6 g and crude fats of 1.9 % but with
relatively lower content of crude protein than the
accessions from the next clusters.

The second cluster consisted of 7 old local
populations and of 4 old Bulgarian varieties. They
were characterized as having heavy grain — very
high 1000 kernel weight — 30.1 g, the highest pro-
tein content in grain — 15.1%, and test weight of
67.1 kg/hl. The dendrogram showed at a very low
level close similarity between the old varieties of
BGR 8842, BGR 8841 and BGR 8840 in this clus-
ter.

The dendrogram showed close similarity be-
tween 7 old populations in the cluster III grouped
according to 8 traits. They have high content of the
essential amino-acids lysine and histidine in grain
— 1.0 %, and in protein — 6.87 %. This group has
the highest ash content of 1.9 % (Table 1).

Thirteen accessions were grouped in the IV"
cluster. They have formed smaller grains of 1000
kernel weight averaging 27.5g. The content of
crude protein is the highest — 15.4 %, compared
with the accessions included in the other clusters
of the dendrogram.

In the V" cluster 9 rye populations were
characterized with very small grains — their 1000

kernel weight was 26 g and their test weight — 65.4
kg/hl, but this group had a very high content of
protein, amino-acids and cellulose equal to the ac-
cessions in the second and in the fourth cluster.

Tablel

The average values of traits for each
of 5 identified clusters

Qualitative traits Cluster
1 2 3 4 5

1000 kernel weight 28.6 30.1 284 275 260
Test weight 67.1 67.1 663 66.5 654
Crude protein 142 151 145 154 15.0
Lysine+histidine 094 09 1.0 0.88 1.05
Lysine+histidine in protein ~ 6.52 597 6.87 6.14 7.04
Cellulose 1.73 155 1.1 19 207
Crude fats 1.9 155 137 145 1.66
Ash content 1.58 1.7 19 1.85 1.72

The principal component analysis (Fig. 2)
was applied with the aim to specify the causes of
the separation of the accessions. In our study the
variation in the estimates of similarity was re-
vealed by the first two components, indicating the
suitability of qualitative traits used.
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Fig. 2. Compondent plot in rotated space
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Table 2 showed that the content of the two
amino-acids (lysine and histidine) in grain and in
protein had the greatest impact as far as clustering
is concerned. The relatively variation of these two,
correlated very strongly with the first principal
component. The second principal component was
most closely correlated with the relative variation
of protein and ash content in grain.

Table 2

Extraction method: principal component analysis
rotation converged in 3 interactions

Quality traits Component 1 ~ Component 2

1000 kernel weight —-0.46 —-0.12
Test weight -0.56 -0.05
Crude protein 0.09 0.71
lysine-+histidine 0.87 -0.03
lysine+histidine in protein 0.85 -0.31
Crude fats 0.06 -0.61
C cellulose 0.54 0.14
Ash content 0.09 0.74
CONCLUSIONS

The mutual application of the cluster and
principal component analysis can advance research
work on the evaluation of diversity in rye as well
as in cereal collections and provide more oppor-
tunity for effective breeding programs.

The results obtained suggested that the old
Bulgarian rye populations and varieties from the
second (IT) cluster have better physical characters
of grain (BGR 8840, VIR 27) and those from the
third cluster have higher biological value (VIR 15,
VIR 17, VIR 11) than the rest of the evaluated ac-
cessions and can be eligible to be used as an initial
material in breeding programs for good quality of
rye.
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