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EVALUATION OF GENETIC DIVERGENCE AND HERITABILITY IN WINTER FIELD
PEA GENOTYPES

Kosev V.
Institute of Forage Crops, Pleven, Bulgaria

An analysis was carried out during 2011-2013 on eight field pea genotypes. On the basis of
the results obtained, the following conclusions may be drawn and used for further research on
quantitative traits on forage pea and its application in breeding and development of new varieties.
Analysis of variance showed significant differences betwen genotypes for all the investigated traits,
except seed weight per plant. The genotypic coefficient of variation was higher than the genotypic
coefficient of variation during the vegetation period. All the studied traits, except seeds number per
pod and seed weight per plant, showed high heritability, indicating that these traits could be im-
proved through selection procedure. Line Ne6 was classified as possessing a high general adaptability
to the environment in terms of traits pod number per plant, seeds number per plant and vegetation
period.
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Introduction. Pea (Pisum sativum L.) is one of the oldest crop of the world; it was cultivated
along with cereals like barley and wheat. Due to its very old history of domestication, versatile use as
vegetables, pulses and feed, it is important food legume in the world [1, 2].

The crop is grown in many countries and currently ranks fourth among the pulses in the
world with cultivated area of 6.33 million hectares (ha) [3]. It is the major food legume with a
valuable and cheap source of protein (23 to 25%) having essential amino acids that has a high
nutritional value for resource poor households [4].

Analysis of publications, pose the problem. Pea (Pisum sativum L.) is a major pulse crop,
with 9.8 million tones of dry seeds produced worldwide in 2012. This production is distributed in
many temperate regions of the world with 3.4 million in Europe, 3.3 million in North America and 2
millions in Asia. As a member of the large family of legume, pea presents both interesting biological
features and attractive ecological conditions [5, 6, 7].

The crop has important ecological and economical advantages in many countries, as it plays a
significant role in soil fertility restoration and also serves as a break crop suitable for rotation to
minimize the negative impact of cereal-based mono-cropping [8].

To develop new varieties, a great diversity of baseline material and a vast of variability for desir-
able traits are needed. A good knowledge on genetic diversity or genetic similarity could be helpful in
long term variety selection. Hence, genetic variability and diversity are of prime interest to plant breeders,
as the plays a key role in framing and successful performing of breeding programs [9, 10].

The aim and tasks of the study. The research work in this study aims at studying the genetic
variability and heritability on different traits of winter pea, which may help to select suitable
genotypes for future breeding programs.

Materials and methods. The experimental study was conducted during 2011-2012 in the
second experimental field of the Institute of Forage Crops, Pleven, Bulgaria. Eight winter pea (Pisum
sativum ssp. arvense L.) genotypes were included in the trial, namely - Ne58 (Fenn x Pleven 4), Ne57
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(Fenn*x Pleven 4), Ne9 (Fenn x Usatii 90), Ne6 (Mir x Harkovsky etalon), Ne12A (Mir x Rezonator),
Nel0 (Kerpo x Mir), Nel14 (Pleven 10 x Usatii 90) and standard variety Mir from our collection. In
Table 1 some main characteristics of the parental forms — the varieties Fenn; Fenn*; Pleven 4; Usatii
90; Mir; Harkovsky etalon; Rezonator; Kerpo; Pleven 10. This breeding material was sown at three
replicas in plots of 2 m? with the row spacing of 20 cm. The forage pea was grown by an approved
technology of the Institute of Forage Crops, Pleven. Ten randomly selected plants from each geno-
type were marked and used to estimate yield components - plant height (cm); seed number per plant
and pod number per plant, 1000 seed weight (g); seed number per pod; seed weight per plant (g) and
vegetation period (day). The statistical methods were used to process the experimental data: factor
analysis by the method of principal components [11]; J. H. Ward hierarchical cluster analysis [12]; to
group genotypes by similarity as a measure fo difference (the genetic distance), the Euclidean
distance between them was used with previouslstandardization of the data. The broad sense
heritability (Hbs) was calculated using the formula proposed by I. Mahmud and H. H. Kramer [13].
The genotypic coefficient of variation (CVg) and phenotypic coefficient of variation (GVe) were
estimated by the formula suggested by G. W. Burton [14]. The analysis of adaptability were per-
formed according to the methods proposed by M. Nascimento et al. [15].

Table 1
Distinctive features of the parental varieties
. . . . Leaf . Flower
Variety Origin | Subspecies Vine type type Stipule type color
Fenn* USA arvense long prostrate acacia | rudimental purple
Fenn USA arvense long prostrate acacia normal purple
Pleven 4 Bulgaria sativum long semi erect | normal normal white
Usatii 90 Ukraine sativum long semi erect afila | normal-wide | white
Harkovsky etalon| Ukraine sativum short erect afila normal white
Mir Bulgaria arvense long prostrate | normal normal purple
Rezonator Ukraine sativum long semi erect | normal normal white
Kerpo Bulgaria sativum short semi erect | normal normal white
Pleven 10 Bulgaria arvense long prostrate normal normal purple

The computer software GENES 2009.7.0 for Windows XP [16] and Excel for Windows XP
were used for all the analyses.

Results and discussion. Genetic diversity of germplasm determinates the limit of selection in
crop improvement. Furthermore, knowledge of genetic associations among agronomic traits is
regarded to considerable help maintain genetic improvements in breeding programs. Crop
improvement with heritable traits and estimation of genetic parameters and their association are of
prime importance in breeding (Esiyok et al., 2011).

The dispersion analysis indicated a significant variability for the all investigated traits, except
seed weight per plant.

Estimation of genotypic (GCV) and phenotypic coefficients of variation (PCV). The
comparison of traits in regard to the extent of genetic variation could be better judged by the
estimation of the genotypic coefficient of variation (CVQ) in relation to their respective phenotypic
coefficient of variation (CVe). Among the investigated, very small difference between CVVg and CVe
was observed for the traits such as plant height, pod number per plant and seed number per pod (Ta-
ble 2). It indicates that the variations observed in the traits were mostly due to genetic factors.
However, the environment played a little role in the expression of these trait. On the other hand,
large difference between CVg and CVe was observed for the traits of 1000 seed weight and seed
weight per plant. This indicated the role of environmental influence on these traits.

~ 107 ~



Table 2

Genetic component of variation for quantitative traits in the investigated pea genotypes

Trait, pa- Plant | Pods per | Seeds per | Seeds per 1000 Se_ed Blor_nass .Vegeta_-
rameter height plant pod plant se_ed weight | weight | tion peri-
weight | per plant | perplant od
Min 86.00 8.00 2.65 32.00 116.00 2.60 34.67 231.00
Max 191.00 24.00 5.00 101.00 | 247.00 15.78 77.00 247.00
CVg (%) 9.17 12.76 2.46 7.76 8.55 8.99 - 1.94
CVg/CVe 0.75 0.57 0.23 0.37 0.50 0.24 - 4.46
6 °g 185.34 3.66 0.01 22.40 186.25 0.44 0.80 21.86
G °p 333.86 11.11 0.18 164.49 | 743.22 7.71 102.26 1.10
H2 (%) 62.48 49.70 14.08 29.00 42.92 14.72 - 98.35

Note. CVg - genotypic coefficient of variation; CVe - phenotypic coefficient of variation; ¢ °g -
genotypic variances; o 2p-phenotypic variances; H%- broad sense heritability (%).

Estimation of heritability. Assessment of the heritable variation with heritability (broad
sense) would give a reliable indication of the expected improvement through selection. High values
of the broad sense heritability (Table 2) were recorded for the traits of vegetation period (98%), plant
height (62%), pod number per plant (49%) and 1000 seed weight (42%). A heritability estimate
provides guide for the selection procedure to be followed by the breeders for improvement of these
traits in a given environment. Nawab et al., [4] also reported about a high heritability for 1000 seed
weight. In earlier studies by Tezera (2000) and M. Fikreselassie [17, 18], high heritability estimates
for phonological traits, seed number per plant and seed number per pod were reported. Thus, these
findings are only partially in agreement with the results obtained in our investigation. The probable
cause of the disparity could be due to the fact that the heritability of a given trait refers to a particular
population under a particular condition or environment.

Estimation of phenotypic and genetic variances. The estimates of phenotypic variances of
the quantitative traits were smaller than their corresponding genetic variances for parameter vegeta-
tion period. The genotypic variances ranged from 0.01 for the seed number per pod to 186.25 for
1000 seed weight. The genotypic variance was the highest for 1000 seed weight and plant height,
indicating the greater magnitude of genetic variability for these traits. The phenotypic variance
values ranged from 0.18 — to 743.22. The highest phenotypic variance was that of 1000 seed weight.
The minimum phenotypic variance was observed for seed number per pod. Higher environmental
variances were observed in plant height and seed number per plant. This indicates that both traits are
highly influenced by the environment.

Principal component analysis. Principal component analysis was done to assess the patterns
of variations by considering all the 8 variables simultaneously. There are two eigenvalues greater
than 1 which determined the choice of the two main components. The first component accounted
53.14% and the second - 29.41% of the total variance. The main principal components (F1 and F2)
accounted for more than 82% of the total variation in the field pea varieties (Table 3).

The first component was mainly related to the traits of plant height; pod number per plant,
seed number per plant, 1000 seed weight, seed weight per plant and vegetation period. On formation
of the second component, the characteristics seeds per pod and biomass weight per plant have been
considered. The genotypes were very different among them also phenotypically (Figure 1). Line
Nel4 characterized by positive values of the both components (F1 and F2). Mir, lines Ne9 and
Ne 12A, which were arranged in the first quadrant, had positive values only for the component F2.
Lines Ne10, Ne58 and Ne57 were situated on the fourth quadrant showing negative values of the both
components. Genotype apart position in the quadrants showed that together they were phenotypically
similar in a small number of traits.
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Table 3
The Eigen values and vectors for 8 traits of pea genotypes

Trait\PC F1 F2 F3 F4
Plant height 0.723 0.008 0.131 0.036
Pods per plant 0.494 0.473 0.028 0.001
Seeds per pod 0.013 0.641 0.303 0.038
Seeds per plant 0.735 0.210 0.005 0.048
1000 seed weight 0.825 0.026 0.040 0.061
Seed weight per plant 0.746 0.125 0.047 0.079
Biomass weight per/plant 0.054 0.611 0.276 0.014
\egetation period 0.659 0.259 0.005 0.001
Eigenvalue 4.249 2.353 0.834 0.279
Variability (%) 53.114 29.414 10.423 3.488
Cumulative % 53.114 82.529 92.952 96.440

Note. Values in bold correspond for each variable to the factor for which the squared cosine is the
largest; F1; F2; F3; F4 = principal component (PC) 1, 2, 3 and 4 respectively
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Figure 1. Dendrogram of winter pea genotypes

Cluster analysis. Hierarchical cluster analysis of the varieties was based on the basis of the
values of the studied quantitative traits. The Euclidean distance was used as a measure for genetic
distance. The results presented as a dendrogram (Figure 2) indicated the different grouping of the
varieties by similarity and difference. Accessions were clustered into two main groups (A and B).
The data showed that a significant genetic distance was observed between line Ne6 and the other
genotypes. The plants from this hybrid were characterized by high values of the traits of pod number
per plant, seed number per plant and 1000 seed weight and were separated into group “A”. Genotype
Nel4, which formed more seeds per pod and higher biomass weight than other lines and had the
shortest vegetation period, belonged to subgroup “B1” based on the main group “B”. The rest of
genotypes formed the second branch in the same group. In this subgroup (“B2”) there were also
some diversities. Mir, lines Ne12A, Ne58 and Nel10 were genetically close by plant height, pod num-
ber per plant, seed number per plant and 1000 seed weight.

M. Fikreselassie et al. [17, 18] reported that upon calculating cluster mean, the superiority of
a particular accession with respect to a given character could get diluted by other accessions that are
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grouped in the same cluster but are inferior or intermediate for the trait in question. Hence, apart
from selecting genotypes from the clusters, which have higher inter-cluster distance, for
hybridization, one shuld also concider selecting parents on the basis of the extent of divergence with
respect to a trait of interest. Singly they are introduced lines Ne9 and Ne 57. The hierarchical cluster
analysis can be used in breeding to plan the initial parent combinations [19].
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Figure 2. Principal component analysis of quantitative traits of winter pea genotypes

Analysis of adaptability. By the centroid method (Table 4), it was found that line Ne 10 be-
longed to class IV for the traits of pod number per plant and seed number per plant; line Ne 57 — for
seed weight per plant and biomass weight per plant, i.e. behaving as poorly adapted genotypes for
these traits. Lines Ne 58 line had a medium overall adaptability for almost all traits, except seed
number per pod and biomass weight per plant, being grouped in Class V. Line Ne6 was referred to
Class | for pod number per plant, seed number per plant and vegetation period represents a high
general adaptability.

Table 4
Estimation of parameters of adaptability of eight pea hybrid lines and cultivar Mir for yield’s
components, based on the methodologies of centroid (Nascimento et al., 2009)

Genot . Ran Pods per Ran Ran| Seedsper |Ran
oes Y| Plant height K planlz K Seeds per pod K planrt) K
Mir 157.67° | VI 12.67° v 4.14% Vi 53.67° \Y;

Ne58 152.00° V 14.00° V 4.18° Vil 58.50° V
Ne57 162.50° | VII 18.00% V 3.43 WY, 62.50%° Vv
Ne9 155.33° | VII 14.33° V 4.15% VI 60.33% Vv
Ne6 109.00° v 20.33° [ 3.87%" Vv 81.00° [

Nel2A 161.00° VI 14.33% V 4.07% Vv 61.67% Vv

Nel0 146.00° V 13.00° v 4.04% V 53.00° vV
Nel4 144.67° V 13.33° vV 4.25" VIi 57.33° Vv
Mir 142.47° V 7.40° V 56.78% Vi 2431 V
No58 158.50° | Vv 5.31° Vv 41.47° VI 246° Vv
Ne57 147.50° Vv 6.32° v 47.71% WY, 246° |
Ne9 142.332 1 7.83° vV 50.31%° Vv 245° |
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Genoty | 1000 seed |Ran| Seed weight per [Ran| Biomass weight |Ran| Vegetation |Ran
pes weight k plant k per/plant K period Kk
Ne6 196.13° Vv 10.06° Vv 48.83% Il 236° [

Nel2A | 154.50% [ wvII 7.78° VI 47.55%® Vv 239° v

Nel0 147.50° Vv 5.28° Vv 47.91% Y] 246° Vv
Nel4 187.73%® Vv 9.31° WY, 59.87%° Vv 2342 [

Note. Rank I: high general adaptability; Rank II: specific adaptability to favorable environments;
Rank 1ll: Specific adaptability to adverse environments; RanklV: Partially adapted; RankV:
Adaptability overall average; RankVI: specific adaptability to favorable environments; RankVII:
Adaptability specific to unfavorable environments. a, b, c, - statistically proven differences in P=0.05

Conclusions. On the basis of the results obtained, the following conclusions may be drawn
and used for further research on the quantitative traits on forage pea and its application in breeding
and the development of new varieties. Analysis of variance showed significant differences among
genotypes for the all investigated traits, except seed weight per plant. The analysis of coefficient of
variation showed that the genotypic coefficient of variation was higher than the phenotypic
coefficient of variation for the vegetation period. For all the traits studied, except the seed number
per pod and seed weight per plant, high heritability was observed, indicating that these traits could be
improved through selection. Line Ne6 was classified as hawing a high general adaptability to the
environment for pod number per plant, seed number per plant and vegetation period.
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OI[IHKH TEHETHYHOI MIHJIHBOCTI TA CIIA/IKOBOCTI Y TEHOTHIIIB T OPOXY B
I1OCIBAX III/T 3BUM Y

Koces B.

[HCTHTYT KOpMOBUX KYIBTYp, [lneBen, bonrapis

Mera i 3agaui nocaimkennsi. HaykoBo-mociigHa poboTa crpsiMOBaHa HAa BHBUYEHHSI T€HETHYHOT
MIHJIMBOCTI 1 CHAJKOBOCTI 3a PI3HUMH O3HAKaMH y TOpPOXY B MiA3MMHBOMY IOCiBi, IIO0 MOXeE
CHIPUATH Y J0OOPi TeHOTUIB 715l MaHOYTHIX CENEKI[IHHUX POrpam.

Marepiaau i merogu. J{ocnimxenns nposeneHo B 2011-2012 pp. B [HCTUTYTI KOPMOBHX KYIBTYP,
[Tnesen, boxrapis. Buxinnum marepianom Oynu Bicim renorurnis — Ne 58 (Fenn x Pleven 4), No 57
(Fenn*x Pleven 4), Ne 9 (Fenn x Bycaruit 90), Ne 6 (Mir x XapkiBcokuii etanonnuii), No 12A
(Mir x Pesonartop), Ne 10 (Kerpo x Mir), Ne 14 (Pleven 10 x Bycaruii 90), 3a cranmapt OyB copt
Mir. Tlnoma AiIsSHKY 2 M, TPU MOBTOPEHHS. AHAJIi3 eIEMEHTIB CTPYKTYPH MPOIYyKTHBHOCTI MPO-
Boauu Ha 10 pocnuHax, TakoK BU3HAYa M TPUBAIICTh BETrETAllIITHOTO NEPIOAY.

Craructuyny 0OpoOKy MPOBOIMIIH 3a JOMIOMOTo0 aucnepciiiHoro anatisy (D. L. Vandev), iepapxi-
yHoro kiacrepuoro (J. H. Ward). CiagkoBicTh y IHPOKOMY CEHCI BH3Ha4amu 3a (hopmysaoro |.
Mahmud, H. H. Kramer, xoediuienTi reHOTUIIOBO1 Ta (heHOTUIIOBOI Bapiarii — 3a ¢popmyno M.
Fikreselassie.

OO0roBopenHsi pe3yabTaTtiB. JlucriepciiiHuil aHami3 MiATBEPIMB HASBHICTh ICTOTHUX BiIMiHHOCTEH
3a BCiMa MOKAa3HUKaMHU, 32 BUKJIIOUEHHSIM Baru HACIHHA 3 POCJIMHU. Tak, HE3HAUHY PI3HUILIIO Bij-
MI4E€HO MK Koe(illieHTaMi TeHOTUIIOBOI 1 (PeHOTUIIOBOI Bapialii y 03HaK BUCOTA POCIUHU, KiTb-
KicTh 0001B Ha POCIMHI 1 KIJIBKICTh HacCiHMH y 000i. Ile cBiquuTh mpo Te, M0 MIHJIUBICTH LHUX
O3HAaK IOB’s3aHa 3 TeHeTMUYHUMH YMHHUKaMu. /g macu 1000 HaciHMH MIHJIMBICTH OOyMOBIIEHA
€KOJIOTIYHUMHU YNHHUKAMH.

Bucoki koedilieHTH yCaJKoBYBaHOCTI B IIUPOKOMY CEHCI BIIMIYE€HO y TPUBAJIOCTI BereraiitHoro
nepiony (98 %), Bucotu pocnunu (62 %), kinbkocti 600iB Ha pociuHi (42 %) 1 macu 1000 Haci-
HuH (42 %). Taki 1aHi YaCTKOBO HE y3TO/KYIOTHCS 3 JAaHUMHU 1HIIUX JOCHTIIHUKIB, IO MOXE CBi-
JUUTH TIPO TeE, M0 KOEPIIIEHTH YCHaJKOBYBAHOCTI € KOPEKTHUMHU JIMIIE JIJIsl AAHOI MOyl B
JAHUX YMOBaX.

MetoaoMm 1ieHTpoina BU3HA4YeHO, 110 JiHis Ne 10 Mae HM3bKY aJanTOBaHICTh 3a KUIbKICTIO 000iB Ta
HACiHUH Ha pociuHi, JiHig Ne 57 — 3a Baroro HaciHHs Ta GiomMacu pociauHH. Brcokoro agantoBaHi-
CTIO XapakTepu3yeTbes JiHig Ne 6 3a KUTbKICTh 0001B 1 HACIHWH Ha POCIMHI Ta TPUBAJICTIO BETe-
Taii.
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BucHoBku. Jlucnepciiinuii aHami3 moka3aB iCTOTHI BiIMIHHOCTI MK T€HOTHIIAMH 3a BCiMa O3HaKa-
MU, KpiM Baru HaciHHS 3 pOCIMHU. Pe3ynbTatn aHammizy 3a koediieHToM Bapiaiii mokaszaim, o
TeHOTUIIOBA MIHJIMBICTh BU3HAYAE TPUBAIICTh BereTaii. /[ BCiX BUBUEHUX O3HAK, 32 BUHSATKOM
KUIBKOCT1 HaciHHS B 0001 Ta Baror HAaCiHHS 3 POCIMHH, OyJIO BUSBICHO BUCOKI KOC(]IIlIEHTH Te-
HOTHITOBOT MiHIIMBOCTI. L{e 03Hadae, mo i 03HaKu MOKYTh OYTH IMOKPAIICHI MUISIXOM J1000pYy.

Jlirist Ne 6 (Mir x XapKiBCbKHI €TaJIOHHHI) Bi3HAYAETHCS BHCOKOIO aJalTOBAaHICTIO 3a KiIbKICTh
000i1B 1 HACIHMH Ha POCJIMHI Ta TPUBAICTIO BEreTallii.

Knwuosi cnosa: cenexyis, cenomun, Pisum sativum, npoodykmusnicme

OIIEHKA TEHETHYECKOH H3MEHYHUBOCTH H HACJIEJYEMOCTH Y TEHOTHITOB
I'OPOXA B IIO/I3BUMHEM IIOCEBE

Koces B.

NucTuTyT KOpMOBBIX KYIbTYp, [leBen, bonrapus

Lesas u 3axaun ucciaenopanus. Hayuno-uccienoBarenbckas paboTa HalpaBieHa Ha U3y4eHHE Te-
HETHUYECKON M3MEHYMBOCTH U HACJIEAYEMOCTH I10 Pa3HbIM IIPU3HAKAM y FOpoxa B MOA3UMHEM I10-
CeBe, YTO MOXKET CIIOCOOCTBOBATh JOOOPY T'€HOTHUIIOB [yl OYAYIIUX CENEKIIMOHHBIX IPOTPaMM.

Matrepunansl u Metoabl. VccnenoBanus nposenensl B 2011-2012 rr. B UHCTUTYTE KOPMOBBIX KYJIb-
Typ, [lneBen, bonrapus. Mcxoansim Matepuanom Obut BoceMb TeHOTHIOB — Ne 58 (Fenn x
Pleven 4), Ne 57 (Fenn*x Pleven 4), Ne 9 (Fenn x Ycarsrii 90), Ne 6 (Mir x XapbKOBCKHIA 3TaJIOH-
Hblif), Ne 12A (Mir x Pe3onarop), Ne 10 (Kerpo x Mir), Ne 14 (Pleven 10 x Ycarsrit 90), crannap-
ToM ObuT copt Mir. Ilmomans nensHKu 2 M°, TPH NOBTOpPEHUs. AHAJIN3 AJIEMEHTOB CTPYKTYPHI
IPOAYKTUBHOCTH HPOBOAMIM Ha 10 pacTeHusx, Takke ONpenessuid MPOA0KUTEIbHOCTh BEereTa-
LIMOHHOT'0 IIEpUo/Ia.

CrartucTuyeckyo 00pabOTKy MPOBOIWIM MPHU MOMOIIK AucriepcrorHoro anamusa (D. L. Vandev),
uepapxudeckoro kiacteproro (J. H. Ward). HacnexyemMocTs B IIMPOKOM CMBICIIE OTIPEEIISIIH 110
dopmyne |. Mahmud, H. H. Kramer, koo duimenTs reHOTUIMYECKON U (PEeHOTUMHYECKON Bapu-
aruu — 1o opmyne M. Fikreselassie.

O0cyxnenne pe3yabTaToB. /[MCNIEpCHOHHBIN aHAIU3 TOATBEPANI HAIMUUE CYIIECTBEHHBIX Pa3JIH-
YHil 10 BCEM MOKa3aTelsM, 3a UCKIIOUYEHHUEM Beca CEMSH C pacTeHus. Tak, He3HauuTeabHas pas-
HUIIA OTMEUYEHa MEXAY KOd(PPHUIMEHTaMH TeHOTHUIMHYECKOW M (PEeHOTUIIMYECKON Bapualuu 1o
IpU3HAKaM BBICOTA PAaCTEHUSsI, KOJIMYECTBO OOOOB Ha PACTEHUU U KOJUYECTBO CeMsiH B 600€e. ITo
CBHUJIETEJILCTBYET O TOM, YTO U3MEHUMBOCTh ITHX MPU3HAKOB CBsI3aHa C F€HETUYECKUMHU (aKTo-
pamu. [{ns macebt 1000 ceMsiH M3MEHUMBOCTb 00YCIIOBIEHA SKOJIOTHYECKUMHU (paKkTOpamH.

Beicokne k03(h(uIMeHTs HAcleTyeMOCTH B IIMPOKOM CMBICIE OTMEUEHBI 10 MPOJIODKUTETbHOCTH
BeretanoHHoro nepuoja (98 %), Beicote pacrenuit (62 %), konmmuecTBy 0000B Ha pacTteHUH (42
%) u macce 1000 cemsiH (42 %). Takue nJaHHBIE YACTUYHO HE COTJIACYIOTCS C TAHHBIMHU JAPYTHUX HC-
clieZioBaTelNiel, UTO MOKET CBUAETENbCTBOBATH O TOM, YTO KO3((UIIMEHTHI HACIETyeMOCTH SIBIIS-
IOTCSI KOPPEKTHBIMH TOJBKO JUTS JAHHOM MOMYJISIMY B JAaHHBIX YCIOBUSX.

MeTtoioM 1IeHTpoHia ONpeeseHo, uTo y JuHuu Ne 10 HU3Kasl alalTHPOBAHHOCTH MO KOJUYECTBY
06000B 1 CeMsH Ha pacTeHHH, y TUHUHU Ne 57 — 1o Becy ceMsiH U 6uomacchl pacTeHuid. Boicokoit
aJIaITUPOBAHHOCTBIO XapakTepuzyercs JUHUS Ne 6 o KoinuuecTBY 0000B U CEMSH Ha pacTeHUH U
IPOJOKUTEIBHOCTU BEreTallUu.

BoiBoabl. JlyiciepCHOHHBIN aHAIN3 MTOKa3ajl CYIIECTBEHHbIE Pa3INuUs MEX]ly TeHOTHUIIaMH IO BCEM
NpU3HaKaM, KpOME Beca CEeMsIH C pacTeHus. Pe3ynbraTsl aHanm3a 1o Kod(@uuueHTy BapHaluu
MOKa3ajM, YTO FT€HOTUIINYECKasi N3MEHYMBOCTh ONPEENSIET MPOIOJKUTEILHOCTh BereTauu. J{is
BCEX M3YYECHHBIX NPH3HAKOB, 32 UCKJIIOUEHHEM KOJHMUYECTBAa CEMSH B 000€ M Beca CEMsIH C pacTe-
HUsl, OB OOHAPYXKEHBI BHICOKHE KOA((OUIIMEHTHI T€HOTUITUYECKON N3MEHYMBOCTU. DTO 3HAUUT,
YTO 3T NMPHU3HAKU MOTYT OBITh YIIYULIEHBI TyTEM 0TOOpA.
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Jluaust Ne 6 (Mir x XapbKOBCKUN 3TATOHHBIN) BBIACISETCS BHICOKOW aIallTUPOBAHHOCTHIO MO KOJIH-
4yecTBY 0000B M CEMSTH Ha PaCTCHHUH M MPOAOIKUTEIIBHOCTH BETETaIUH.

Knroueevie cnosa: cenexyus, cenomun, Pisum sativum, npooykmuernocmau

EVALUATION OF GENETIC DIVERGENCE AND HERITABILITY IN WINTER FIELD PEA
GENOTYPES

Kosev V.

Institute of Forage Crops, Pleven, Bulgaria

The aim and tasks of the study. The research was aimed at studying genetic variability and
heritability for various traits of winter pea, which may contribute to selection of genotypes for
further breeding programs.
Materials and methods. The investigations were carried out at the Institute of Forage Crops
(Pleven, Bulgaria) in 2011-2012. The starting materials was eight genotypes - No 58 (Fenn x
Pleven 4), No 57 (Fenn x Pleven 4), No 9 (Fenn x Usatyy 90), No 6 (Mir x Kharkovskiy
Etalonnyy), No 12A (Mir x Rezonator), No 10 (Kerpo x Mir), No 14 (Pleven 10 x Usatyy 90).
Variety ‘Mir’ served as the standard. The plot area was 2 m? in three replicas. Structural elements
of productivity were analyzed for 10 plants. The growing season length was also determined.
Statistical processing was performed using analysis of variance (DL Vandev) and hierarchical
cluster analysis (JH Ward). The heritability in broad sense was determined by the I. Mahmud and
HH Kramer’s formula; the coefficients of genotypic and phenotypic variation - by the M.
Fikreselassie’s formula.
Results and discussion. Analysis of variance confirmed significant differences for all parameters,
except for ‘seed weight per plant’. Small differences were observed between the coefficients of
genotypic and phenotypic variation for the traits of ‘plant height’, ‘pod number per plant’ and
‘seed number per pod’. This suggests that the variability of these traits is linked to genetic factors.
For ‘1000-seed weight’, variability is due to environmental factors.
High coefficients of heritability in broad sense were obtained for the growing season length
(98%), plant height (62%), pod number per plant (42%), and 1000-seed weight (42%). These data
do not partially tally with other investigators’ ones, which may indicate that the heritability
coefficients are valid only for a given population under given conditions.
The centroid method determined that line No 10 was low adaptable by the pod and seeds numbers
per plant; line No 57 - by seed weight and plant biomass. Line No 6 was noticeable for high
adaptability by the pod seed numbers per plant and growing season length.
Conclusions. Analysis of variance showed significant differences between genotypes for all traits,
except for ‘seed weight per plant’. The results of analyzing the coefficient of variation showed
that genotypic variability determines the growing season length. All the test traits, except for
‘seed number per pod’ and ‘seed weight per plant’ were found to have high coefficients of
genotypic variability. This means that these traits can be improved via selection.
Line No 6 (Mir/Kharkovkiy Etalonnyy) excelled at high adaptability by the pod and seed numbers
per plant and growing season length.

Key words: breeding, genotype, Pisum sativum, productivity
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