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The way of inheritance type of the pea leaves is a parameter of study in this investigation.
Bulgarian and foreign varieties and their hybrids with different quality and quantity traits are
used. Biological and agronomic characteristics are worked out. In genotype's crossover between
acacia and afila type of the leaves is observed double recessive inheritance on pleiofila and mon-
ogenetic recessive on afila type. Do not established inter-allel interactions of the genes deter-
mined type of the leaves in investigated forms. A large diversity for different traits is received in
hybrid populations. The pleiofila hybrids represent selection interest due to their high productivi-
ty of pod and seeds per plant that is prerequisite for future selection work.
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Introduction

Among the most significant legumes is pea (Pisum sativum L.), a true multi-functional
crop that may be used as green forage, forage meal, silage, haulage, [1]. Pea has also been a sub-
ject of genetic investigation since the experiments by Thomas Andrew Knight in the 1790s and
Gregor Mendel in 1860s [2, 3].The leaves in most legume species are compound [4]. Pea, with
its pinnately compound leaf consisting of basal, foliaceous stipules, proximal leaflets and distal
tendrils, serves as a model species for understanding compound leaf development [5].

The development of leaflets and tendrils in pea is basically determined by two genes, AFI-
LA (af) on LG I and CLAVICULA (tl) on LG “V”. Basically, there are four main phenotypes de-
termined by af and tl genes: wild type (AfAf TITI), with two or three pairs of leaflets and odd
number of tendrils; afila (afaf TITI)y; tendril-less (AfAf tltl); afila-tendril-less (afaf tltl). The
phenotypes afila (afaf TITI) are characterized with this that all leaflets are transformed in tendrils
only [4], tendril-less (AfAf tltl), with leaflets only [6]. The double recessive genotypes (afaf tltl)
are with compound leaf with tendrils ending and small leaflets [7].

According to Goldman and Gritton [8] and Heath and Hebblethwaite [9] the normal type
(AfAf TITI) leaves are favorable for reduction on sowing, overshadowing of the plants and prem-
ise for growth on places with more pathogens and lower lodging resistance.

Purpose. The objective of this study was to determine the biological possibilities and be
done economical characteristic of hybrids with different type of leaves.

Material and method

The experimental study was conducted during the 2009-2012 period in second experi-
mental field of the Institute of Forage Crops, Pleven. Done was hybridization between Bulgarian
(Kerpo) and foreign (Usatii 90 and Fenn) pea varieties with alternative traits. In the research
studied was the inheritance on type of leaves. In the hybridization were included varieties with
different types of compound leaves — normal; afila and acacia (fig. 1). The castration and the
pollination of the flowers were done by hand in 2009 at field conditions. The parental forms and
first (F1) and next generations were sown on row spacing 11 cm and distance in row 5 cm. Hand
planting was applied with depth of sowing, 5 cm. The forage pea was grown by approved tech-
nology of the Institute of forage Crops — Pleven. Done was biological and economical character-
istic of F, hybrids and varieties. Analyzed were, the following quantitative traits: plant height
(cm); number of pods per plant; seeds per plant; 1000 seeds mass (g).
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Fig. 1. Basic pea leaf types, regarding leaflets and tendrils:
(A) wild type, (B) tendrilless, (C) afila, (D) afila-tendril-less, Miki¢ et al.[11]

The genetically analysis of the distribution was done in F,. The statistical estimate of the
character inheritance of trait-“shape of the leaves” was done with method X2 (Ienues u

ap.) [12].

Results and discussion
At crossing of the varieties with acacia type of leaves (Fenn) with afila type (Usatii 90) in
first generation, all plants were with normal leaves (fig. 2 A).

o Usatii 90 x Fenn ¢ o Kepo x Femnnd
(afafTITl)  (AFAFtltl) (AFAFTIT) (AFAFtlt)
F, (Afaf Tlt]) F; (AFAFTI) (b)
F
F :
AFAFTITI  afaf[IT] afaftll AFAFtil AFAFTITI(a), AFAFTITI(b), AFAFTITI() AFAFtltl
A B

Fig.2. Scheme of the studied genotypes — A- Usatii 90 x Fenn; B- Kerpo x Fenn
The observed distribution in F» was such that, the normal leaves were dominants. In the

generation F, (table 1) from all 368 plants 200 were with normal type of leaves, 65 with acacia
type, 74 with afila type and 29 with pleiofila.
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Table 1
Inheritance type of the leaves at Pisum sativum

Segregation 2
Leaf Type Experimental | Theoretical | Total X P
Usatii 90 x Fenn
normal 200 207
afila 74 69
acacia 65 69 368 2.4 50-20
pleiofila 29 23
Kerpo x Fenn
normal 251
with 6 leaflets 194
with 8 leaflets 41 264 352 2.6 20-5
with 10 leaflets 16
acacia 101 88

Factual ratio does not contradict on accepted hypothesis that distribution is in ratio 9:3:3:1.
The direction of crossing does not influence on distribution of this trait. Mono-genetic recessive
inheritance of afila type was confirmed as well by other authors [13].

At Kerpo x Fenn (fig. 2 B) in Fy all plants were with normal leaves (8 leaflets), in F, from
352 plants with normal leaves are 251 (194 plants are with 6 leaflets; 41 with 8 and 16 with 10).
In this cross the ratio of the plants with different type of leaves in F, correspond on monohybrid
distribution (rable 1).

ATtanacoBa and MuxoB [14] established activity on dominant epistasis in hybridization of
parents with normal ant pleiofila leaves, as considered that the genetic cleanness of the parent's
forms proves essential influence on the interaction of the genes determining type of the leaves.
After careful study on effects of Af and TL genes in the different forms of the leaves of pea [15]
conclude that, through the effects of these genes and interaction between them is not possible to
be explained fully the inheritance type of the leaves. These genes influence on the form of leaf
overall length. The gene Af decrease their influence from base to top of the leaf. The influence on
Tl gene increases in the same direction (fig. 3).

Fig. 3. Scheme of the genetically control of development of leaves in Pisum sativum
(Cunromun, 'octumckuii [16].

The results of biometric measures in the investigation done about spring varieties and hy-

brids, show differences in biological and economical qualities of the genotypes with different
form of the leaves (fig. 4).
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Fig. 4. Comparison of the investigated traits in the varieties and hybrids

According to the data, height of the plant, pods and seeds per plant priority have pleiofila
hybrids (131 cm; 9; 38), followed with the varieties and the hybrids with normal leaves that
showed the higher values of 1000 seeds mass (264—265 g.). This reveals the opportunity for the-
se forms to be included in selection programs for transfer of their productive potential in the new
hybrids.

The genotypes with normal leaves are characterized as more productive (Kristal — 218
kg/da; Kerpo — 204 kg/da; hybrids — 211 kg/da) and early ripeness with shorter vegetation period
(from 94 to 96 days), than pleiofila types (154 kg/da; 101 days). In winter form also is observed
diversity at the studies traits.

At a height of the plant with highest values are pleiofila plants (132 cm) and these with
normal leave generate 8 leaflets (131 cm). The shortest are plant type afila (91 cm) but they are
with the better productive opportunities on pods (22) and seeds (75) per plant as well as a 1000
seeds mass (203 g). In relation with these traits pleiofila genotypes exceed the plants with normal
leaves.

With higher grain yields (146 kg/da) and longer ripeness (239 days) than other are afila
forms, followed by variety Mir and hybrids with normal type of leaves (127 kg/da; 244 days).
Hybrids with 8-10 leaflets are with lower grain yields and with longer vegetative period.

There are different opinions about the advantages and defects on pleiofila plants. In the
same time these plant types are investigated on a small scale in selection aspect. The reduced
area of a leaf in afila plants permits infiltrating of more light to the lower leaves. This contributes
on decrease of the diseases at pea. The transpiration is weaker in them and they are easily read-
justed to the dry climate. On a result in the very bifurcate tendrils afila, the plants are with high
lodging resistance, which facilitates their mechanized gathering.

Contradictory are the opinions about productive potentials on the afila plants. Goldenberg
[17, 18] reports that the productivity between afila and normal forms is similar. Cardi et al. [19]
and Ali et al. [20] ascertain the productiveness at afila types is reduced in the result of pods
number and fertile nods per plant.
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Conclusions: In genotype's crossover between acacia and afila type of the leaves is observed

double recessive inheritance on pleiofila and monogenetic recessive on afila type. Do not established
inter-allel interactions of the genes determined type of the leaves in investigated forms.

A large diversity for different traits is received in hybrid populations.
The pleiofila hybrids represent the selection interest due to their high productivity of pod

and seeds per plant that is prerequisite for future selection work.
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Purpose. The objective of this study was to determine the biological possibilities and be done
economical characteristic of hybrids with different type of leaves.

Results. The way of inheritance type of the pea leaves is a parameter of study in this investiga-
tion. Bulgarian and foreign varieties and their hybrids with different quality and quantity traits
are used. Biological and agronomic characteristics are worked out. In genotype's crossover be-
tween acacia and afila type of the leaves is observed double recessive inheritance on pleiofila
and monogenetic recessive on afila type. Do not established inter-allel interactions of the genes
determined type of the leaves in investigated forms. A large diversity for different traits is re-
ceived in hybrid populations. The pleiofila hybrids represent selection interest due to their high
productivity of pod and seeds per plant that is prerequisite for future selection work.
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YCHIA/IKYBAHHA TUITY JINCTA 1 IIPOAYKTHBHOCTI B PI3BHUX 'EHOTHIIIB
I'OPOXY (PISUM SATIVUM L.)

Ko3zes Basentun IBanos

IncturyT kopmoBuX KynbTyp, [IneBen, boxrapis

Merto10 1aHOTO TOCTiHPKEHHS 0yJ0 BU3HAYEHHS O10JIOTTYHUX MOXKIIMBOCTEH Ta €KOHOMIYHA Xa-
pakTepHucTHKa riOpUIIB 3 PI3HUM THUIIOM JIUCTS.

PesyabraTn. O0’€KTOM 10CHIKEHHS 11i€] poOOTH € yCIaJAKyBaHHs THUILY JIUCTS Yy TOopoxy. Buxi-
JTHUM MatepiasioM Oynu OoJrapchKi Ta 1HO3EMHI COPTH 1 TOpUIH, SIKI BIAPIZHSIIMCA MIX CO-
0010 3a naHow o3Hakow. Hamano ix OlosioriyHy Ta arpoHOMIYHY XapakTepucTuky. llpu
CXpelyBaHHI TOPOXY 3 aKalienoaiOHUMHU JIUCTOYKAMH 1 0€37MCTOUYKOBUMHU CIIOCTEPIraeThCs
KPOCHHTOBED, 1[0 BUPAXKAETHCS Uepe3 MOJBIHE PelleCUBHE YCNAJKyBaHHS 0araToJIMCTOYKO-
BOCTI Ta MOHOT€HHE peliecuBHe ycrnaakyBaHHA afila-tuny (OezmucroukoBicTh). He BcTaHOB-
JICHO MIKaJeJIbHY B3a€MO/III0 T€HIB IEBHOT'O THUITY JTUCTS B MOTOMCTBI. lIIupoke pisHOMaHITTS
3a pI3HUMH O3HaKaMHU OTPUMaHO B TOpUAHMX NomyJAuisx. baraTomucToukosi riopuan npen-
CTaBJIIIOTH 1HTEpPEC Ul CeNeKlii yepe3 iX BUCOKY NMPOAYKTUBHICTh 000IB Ta HACiHHS, IO €
MepeayMOBOIO JIJIs MAaHOYTHBOI CENEKIIHOT poOOTH.

Topox, ycnaoxyeanns, 2enomun, mun 1ucms, npoOYKMUGHICIb, CeNeKyisl
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