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Field experiments with a view to assessing ecological plasticity and stabi-
lity of orchardgrass varieties and lines were carried out at the Lithuanian
Institute of Agriculture in Dotnuva on a loamy sod-gleyic soil in 1997-
2000. It was determined that the factor of years of the experiment had the
greatest effect on the variation of dry matter yield. Genotype—environment
analysis showed that the variety ‘Regenta’ belonged to a group of varieties
of intensive type. With regard to cultivation practices, it is a demanding
variety and has the greatest potential of productivity. The variety ‘Asta’
has the greatest yield stability and can be recommended for cultivation in
the conditions of extensive soil and crop management practices.
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INTRODUCTION

Production of a stable and high dry matter yield
under variable environmental conditions is a very
important characteristic of a new orchardgrass va-
riety [2]. The variety response rate is controlled by
the genetic potential of a variety. The stability of
the yield production depends on the ability of a
variety to respond to environmental conditions. Va-
rieties with a wide adaptability give stable, but lo-
wer yields in various environmental conditions, whi-
le varieties with a narrow adaptability give high yields
in favourable conditions and low in unfavourable
conditions [1]. In the cross-fertilization population
of orchardgrass, the adaptability is based on a gene-
tic homeostasis including not only heterogeneity, but
also heterozygosity originating as a result of free
pollination between the plants. All varieties of or-
chardgrass have a fairly wide range of response to
environmental conditions. Nevertheless, varieties of
orchardgrass differ significanly in their response to
conditions of cultivation [2, 3]. Establishment of dry
matter yield plasticity and stability parameters of a
new variety enables to predict its response to chan-
ges in cultivation conditions and to recommend cer-
tain cultivation practices to produce optimum yields.
The aim of this study was to assess the parame-
ters of plasticity and stability of dry matter yield of
orchardgrass varieties and breeding lines.
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MATERIALS AND METHODS

Two varieties (‘Asta’ and ‘Regenta’) and 3 breeding
lines (Nos. 998, 1422 and 1164) of orchardgrass we-
re used in our experiments to assess the ecological
plasticity and stability parameters. The competitive
variety trials of orchardgrass were carried out in Dot-
nuva in 1996, 1997 and 1998 on a light loam sod-
gleyic soil with a 2-3% humus content and a pH
value of 6.4-7.2.

Phosphoric and potassium fertilisers were applied
in autumn at a rate of P K, and nitrogenous fer-
tiliser N, was applied early in spring and after each
cut. Three cuts were taken annually. The first cut
was taken at the stage of heading, the second cut in
the third week of July, and the third at the end of
September. The plot size was 10-12 m? Herbage
samples of 0.5 kg were taken per each plot for de-
termination of dry matter yield. The experimental
data were processed by the genotype by environ-
ment analysis using the Selekcija software package

[4]-

RESULTS AND DISCUSSION

Analysis of variance showed that the factor of year
and variety had a significant effect on the dry matter
yield (F,, 10594 > F 229 and F  23.25 >

. eor. 0.05

> F,or 00s 1:37), and that there was a significant
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action genotype—environment interaction (F,_, 1.97 >
Fcor 00s 1.66), which enabled further analysis. The
key parameter of analysis was considered the coef-
ficient of linear regression b, of productivity of varie-
ties on gradation of ecological conditions, presented

as average yield of all investigated va-

se to the improved cultivation conditions was de-
monstrated by the variety ‘Regenta’ (No. 1447). The
variety ‘Asta’ was notable for the best yield stability
(o, = 0.144), No. 998 had the most stable yield
(0, = 0.703) (Table 2).

rieties. The coefficient shows by how Table 2. Results of integrated evaluation of orchardgrass varieties and
many units the productivity of a varie-  |lines
ty will vary at a modification of an in- Dotnuva, 1997-2000
dex of conditions by a unit. The stabi-
lity of yield was defined as its disper- | Varicties Genotypic Degree of Sum of  Stabili
sion ¢, in different conditions of cul- and Giies i plasticity :amnk;) tac 121ty
tivation. Thus, the plasticity of a va- |lines E, Rank b, Rank d
riety shou}d be percein‘:d as i.ts res- | Asta 0.145 2 0.941 2 4 0.144
ponse to improvement in cultivation | ggg 0037 2 1.106 2 4 0.703
conditions and the stability as its fea- | 1499 _1.498 3 0.912 ) 5 0.280
ture to produce stable yields in diffe- Regenta 1.095 1 1.099 2 3 0.258
rent conditions. 1164 0.219 2 0.939 2 4 0.399
In different experimental years the
grass stands gave a diverse response L3 = B Pl = U = 0229

to the changes in cultivation condi-

tions. The indexes of environment show what yields
were obtained in a specific year. The higher the index
was, the better the investigated samples responded or
adapted to cultivation conditions (Table 1).

The coefficient of linear regression b, shows a
response of a variety to changes in cultivation con-
ditions. Its value can be higher or lower than 1, and
also equal to 1. The higher the value of the regres-
sion coefficient (b, > 1), the stronger a variety re-
acts to changes in cultivation conditions. Advanced
cultivation practices are necessary to reveal the pro-
ductivity potential of such varieties. If b, < 1, a
variety reacts more poorly to a change in cultivation
conditions than on average the whole set of the test
varieties. Such varieties are better utilised on exten-
sive agrobackground, where they can give maximum
outcome at minimum costs [6].

It is necessary to note that all the investigated
varieties responded (b, = 0.912-1.099) to changes
in cultivation conditions. An especially good respon-

The productivity and plasticity of a variety are
of importance in variety test trials. As the practical
assessment of a variety cannot be based solely on
the values of genetic effects or parameters of plas-
ticity, a common (integrated) evaluation of a variety
based on the sum of ranks E, and b, is adapted for
these purposes [5]. According to the degree of pro-
ductivity and plasticity all varieties are divided into
three groups:

group I (rank 1) LSD , < E, and 1 - Pl > b;
group II (rank 2) LSD . < E, < LSD , and
1-Pl,<bh <1+ Pl

group III (rank 3) LSD > E and 1 + Pl < b,

where LSD  and Pl are the least significant diffe-
rence for genotypic effects and regression coefficient,
respectively; E; and b, stand for the genotypic effect

and regression coefficient, respectvely.
The relative practical value of the varieties is
shown by the generalized integrated

evaluation based on the sum of ranks

Table 1. Variation of dry matter yield of orchardgrass varieties and of genotypic effects and the degree
lines in different environmental conditions e .. .
of plasticity of varieties. A less in-
Dotnuva, 1997-2000| tegrated evaluation specifies a great
Grass sowing / DM yield t/ha Index of | Groups according| Possibility of a variety to combine high
harvesting year environment to LSD,, productivity and plasticity in a speci-
b w5 | e sl e e o eyer
1998/1999 13.15 -1.791 3 ’ . .
1997/1998 1474 0198 N ‘ranks =’3) was given to the. variety
1998/2000 16.41 1.468 1 Regenta’, which was .dlstlngulshed by
1996/1998 16.72 1773 1 the greatest genotypic effect (E, =
1996/1997 16.76 1815 1 = 1.095 t/ha, rank = by 1) and good
plasticity (b, = 1.099, rank = 2) on
LSD,, = 0362 the dry matter yield (Table 2).
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The worst parameters (sum of ranks = 5) were
demonstrated by No. 1422, which had an essentially
low genotypic effect (E, = —1.498 t/ha, rank = 3) and
an insignificantly lower than 1 regression coefficient
(b, = 0.912, rank = 2). Other lines had insignificantly
low genotypic effects and received average parame-
ters of an integrated evaluation (rank = 4).

We suggest that the variety ‘Regenta’ belongs to
a group of varieties of intensive type and requires
efficient crop and soil management to reveal its full
potential of productivity. The variety ‘Asta’ produ-
cing the most stable yield can be cultivated on ex-
tensive agrobackground.

CONCLUSIONS

1. The analysis of variance showed that the year
factor of the experiment had the greatest effect on
the variation of dry matter yield. The genotype—
environment interaction was significant, too.

2. The genotype—environment analysis showed
that the variety ‘Regenta’ can be attributed to a
group of varieties of intensive type. It requires
advanced crop and soil management and has the
greatest potential of productivity.

3. The variety ‘Asta’ demonstrated the greatest
dry matter yield stability and can be recommended
for cultivation in the conditions of extensive soil and
crop management practices.
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SUNAZOLIU VEISLIU DERLIAUS PLASTISKUMO IR
STABILUMO IVERTINIMAS

Santrauka

Sunazolés lauko bandymai, tiriant sausy medziagy derliy,
plastiSkuma ir stabiluma, buvo atlikti Lietuvos Zemdirbys-
tés institute, Dotnuvoje, veléniniame glé¢jiskame dirvoze-
myje 1997-2000 m.

Nustatyta, kad sausy medziagy derliaus kitimui didziau-
sig itaka turéjo bandymy atlikimo metai. Analizé genoti-
pas—aplinka parode, kad veisleé ‘Regenta’ priklauso inten-
syviam veisliy tipui, reikalaujanciam geros agrotechnikos
ir turin¢iam didziausig derlingumo potencialg. Veislé ‘As-
ta’ turi stabily derlingumg ir gali buti rekomenduota au-
ginti ekstensyvios agrotechnikos salygomis.

RaktaZodziai: SunaZolé, sausy medziagy derlius, geno-
tipas—aplinka analizé
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MJIACTUYHOCTDh U CTABUJBHOCTH YPOXKAS
Y COPTOB EXKHM CBOPHOU

PeszmowMme

IloneBble OMBITHI MO HM3YYEHHUIO SKOJIOTHUECKOM IUIaCTH4-
HOCTH U CTaOMJIBHOCTH OOpa3lOB €XHU MPOBEACHBI B
JIMTOBCKOM MHCTHTYTE 3€MIICIENUsI Ha JEPHOBO-IVICEBATOM
OIIO/30JICHHON JIETKOCYINIMHUCTON mouBe B 1997-2000 rr.
VYcraHoBieHO, YTO HauOoJblIee BIUSHHUE HAa H3MEHEHHE
ypOXKasi CyXOro BEIIECTBAa OKa3bIBAJIH TOIBI IMPOBEACHHS
OIBITOB. AHAIIM3 TEHOTUII-Cpela IToKa3aji, 4To copT ‘Pe-
reHTa’ OTHOCHUTCA K cOpTaM HHTEeHCHBHOro Ttumna. OH
TpeOyeT XOopomeil arpoTeXHHKH M HMMEeT HauOOJIbIIHi
noreHuman ypoxainoctu. Copr ‘Acra’ obnamaet HanOOIb-
mreil cTaOMIIbHOCTBIO YPOXKasi U MOXKET OBITh PEKOMEHIOBaH
JUISl BBIPAILBAHUS B YCIIOBHUSIX SKCTEHCUBHOW arpOTEXHUKH.

KiioueBble ciioBa: exa, ypoxail Cyxoro BeILECTBa,
aHaNIM3 TeHOTHI—Ccpena



