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ABSTRACT: Identification of agricultural and horticultural crop varieties is important during
their whole breeding and registration process, seed-production, trade and inspection. So
although morphological traits, quality traits and yield characteristics are currently explored
for variety protection (ISTA and UPOV directions), new markers are being developed to
maintain the efficacy of registration and DUS (Distinctness Uniformity Stability) testing, which
guarantees the quality of a new variety for farmers and merchants. Moreover, it is also used
to protect intellectual property of the plant breeder (plant breeders’ rights), which encourages
the continuous development of new cultivars. To complement morphological traits, isozyme
analysis and molecular markers have been used for cultivar identification and was included
in DUS testing. Molecular markers in general can also be used as potential techniques for
variety identification and progressive tool in breeding new varieties (MAS). In comparison with
morphological traits, molecular markers have many advantages and relatively high number
of different molecular (protein and nucleic acids) techniques and approaches are available
for plant genotyping purposes. The marker systems differ in information content, number of
scorable polymorphisms, degree of automation, labour, and financial costs. In this contribution
we introduce two model applications of molecular markers: a) molecular markers in potato
variety identification; b) molecular markers as selectable markers on hybrid breeding in oil
seed rape.

Keywords: breeding, molecular markers, oil seed rape, potato, self-incompatibility, variety
identification.

Molecular markers in potato variety identifcation

Cultivated potato (Solanum tuberosum L.) is, along with wheat, rice and maize, one of the
four most valuable world crops. Potato is an important food crop, as well as being widely
used for livestock feeding and industrial processing as feedstock for many industrial and
food applications. Currently, there are more than 4,000 different potato varieties which are
cultivated in over 100 countries worldwide (Pieterse and Hils, 2007). The improvement
and creation of new varieties with new combinations of current features or essentially new
features, such as GMO potatoes or conventional varieties with better parameters of quality
or resistance to biotic and abiotic factors, is one of the main goals of plant breeding. In many
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cases, wild allied species or “old primitive” varieties are used as donors of these features.
New breeding approaches based on molecular markers allows for a more efficient use of these
donors (Callow et al., 1997). Also the identification of individual varieties of agricultural and
horticultural crops is important at every stage of their agri-production: during their breeding,
registration process, seed-production, and testing (Gorg et al., 1992).

The traditional approach to variety identification is composed of the observation
and recording of a range of morphological characters or descriptors. Such an approach
is undoubtedly successful for DUS testing. However, it is less suitable when results are
required rapidly, such as for the confirmation of tuber material identification. Furthermore,
morphological characters are often multigenic, continuously expressed and influenced by
environmental interactions, making it difficult to assess them quickly and objectively, and
requiring replication of observation. Together with advances in molecular biology, several
new molecular and biochemical marker techniques will be adopted. These techniques are a
powerful tool for determining genetic distinctness and enable characterization of particular
genotypes. Use of molecular markers for variety improvement of agricultural crops has
been widely applied in the last decade to exactly determine genetic variation based on DNA
analysis (Staub et al., 1996).

In the year 2007 there were one hundred and seventy eight potato varieties present in
the Czech List of Registered Potato Varieties and we need powerful tool for variety/tuber
identification because the significant law no.110/1997 Sb. requires guarantee of variety
declaration in commercial relation for food potato in Czech Republic.

Material and methods

Plant material. Selected set of registered potato varieties was used for analysis respectively
Adéla (7), Adora (1), Agria (13), Asterix (18), Colette (2), Dali (8), Desirée (19), Ditta (14),
Filea (15), Impala (3), Karin (9), Laura (16), Magda (4), Marabel (10), Rosara (5), Samantana
(20), Santana (11), Secura (12), Solara (17) a Velox (6).

The analyses were done according to the standard protocol — Biotechnological centre,
Agriculture faculty, University of South Bohemia (http://www.eamos.cz/amos/bc/modules/
low/kurz_obsah.php?kod_kurzu=bc_154)

PCR-SSR analysis. SSR analyses were done using primers STM 2005, STM 1102,
STM 3012, STM 1106, STM 3015, STWIN 12G and STG BBS.

PCR-ISSR analysis. ISSR were detected using primers P1, P2, P3, P4 a BI.

PCR-RBIP analysis. For PCR-RBIP and IRAP analyses were chosen primer Tst101,
Tst103, Tst106.

AFLP analysis. AFLP markers were generated using primer combination EcoRI-ACG
/ Msel-AGC.
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Results
The whole data set obtained after SSR, ISSR, RBIP and AFLP analyses was evaluated using
digital image analysis, matrixes of genetic distances were calculated (Nei&Li metrics)

and cluster (UPGMA method) and principal coordinates analyses (PCO analysis) were
performed.
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Figure 1. Results of principal coordinates analyses — PCO plot obtained after
analyses of 7 SSR markers (squares) and 3 retrotransposon based markers
(triangles) and we tested whole set of primers together too (circles).

Figure 2. Results of cluster analyses obtained after analyses of set of SSR and
retrotransposon based markers.
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Conclusion

We obtained patterns of seven SSR and three retrotransposons based markers for the set of
twenty selected varieties from the total set of 178 varieties registered in CR in the year 2007.
The obtained polymorphism was appraised and the varieties were separated to the categories
by the electrophoretical phenotype. Analysis of microsatellites (SSRs) is a suitable method
for rating variability and variety identification, however, the low detected polymorphism in
SSRs is disadvantage, ISSR analyse afford larger polymorphism, but using this method is
connected with relevant disadvantages as is the instability of band pattern depending on age
of DNA. Both RBIP and IRAP markers generate sufficient levels of polymorphism and allow
distinguish all individual genotypes in the analysed model set of 20 varieties. This approach,
utilization of retrotransposon-based markers, is utilizable for screening of large sets of potato
samples but has also specific requirements.

Another suitable approach is AFLP analysis, we obtained the significant difference
among fifteen potato varieties with the usage of this method. Most of tested methods are
utilizable for variety identification. But for wide range identification of variety it seems
to be more suitable to use the complex set of molecular and morphological markers and
descriptors.

Molecular markers as selectable markers on hybrid breeding in oil seed rape
Self-incompatibility (SI) is a natural mechanism of plants that prevents inbreeding and
promotes out-crossing. This system naturally occurs in Brassica oleracea and Brassica
campestris, which are diploid ancestors of amphidiloid Brassica napus, but despite of this fact
is Brassica napus self-compatible (Olsson 1960). In the Brassica SI system is controlled by a
single polymorphic locus termed S-locus (Bateman 1955). There are three highly polymorphic
genes at the S locus: SRK (S-locus receptor kinase) (Stein et al. 1991), SP11/SCR (S-locus
protein 11/S-locus cysteine rich protein) (Schopfer et al. 1999, Suzuki et al. 1999), and SLG
(S-locus glycoprotein) (Nasrallah et al. 1987). S haplotypes have been classified into two
classes based on the nucleotide sequence similarity of SLG alleles. Class-I S-haplotypes
are known to be generally dominant to class-II S-haplotypes in the pollen (Nasrallah et al.
1991, Nasrallah 1993). SP11s have two classes which is common to the general feature of
the S-locus. Class-II SP11s originating from B. olerecea and B. rapa form a distinct group
separated from class-I1 SP11s (Shiba et al. 2002). In contrast to SLG protein, SCR is supposed
as a male determinant with essential function in pollen—stigma recognition (Suzuki et al.
1999, Schopfer et al. 1999). However, SLG seems not to play essential role in pollen-stigma
recognition (Okazaki et al. 1999, Suzuki et al. 2000, Suzuki et al. 2000).

Material and methods

A segregating doubled haploid (DH) population of oilseed rape (Brassica napus) was derived
from four crosses between self-compatible (SC) cultivar ‘Lisek’ and self-incompatible (SI)
line ‘AIK 6°, SC cultivar ‘Rasmus’ and SIline ‘AIK 6°, SC cultivar ‘Rasmus’ and SI line ‘AIK
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3’, and finally SC line ‘OP BN-03" and SI line ‘AIK 3’. ‘AIK 3’ and ‘AIK 6’ SI lines were
derived from SI line ‘Tandem’ with recessive type of self-incompatibility. This population
consisted of 118 plants. Seeds of cultivars and DH lines were obtained directly from the
breeding stations Opava and Slapy, Czech Republic. DH populations were regenerated via
a microspore embryogenesis procedure from F1 generation after crossing with an objective
to fixed SI phenotype and low content of glucosinolates in the Research Institute of Crop
Production in Prague.

Genomic DNA was extracted from young leaves of 2-week-old seedlings by the DNeasy
Plant Mini kit (QIAGEN).

The PCR reaction was performed with class-I SLG-specific primers PS5 and PS15
(Nishio et al.1996). SCR gene was amplified with class-II SCR-specific oligonucleotide
primers designed for functional allele originating from SI line ‘Tandem’ termed allele 2 (5°-
TTGGACTTTGACATATGTTC-3’ and 5’-CTCTGAAGTGGGTTTTACAG-3’).

Results

Two marker genes were used for SI plants selection. PCR with class-I SLG-specific primers
has resulted in approximately 1300 bp fragment together with c. 1000 bp long, probably
nonspecific fragment. This fragment was specifically present in plants considered to be self-
compatible. This marker gene has been detected in spectrum of naturally self-compatible
oilseed rape cultivars whereas in self-incompatible lines not. The second marker system
specifically targets allele of class-II SCR gene. This allele was found in self-incompatible
lines derived from line ‘Tandem’. Amplified fragment of class-II SCR gene allele was 280 bp
long and specifically occurred in plants considered to be self-incompatible. The two marker
systems segregated in ratio 1:1 as was expected and they exactly correlated each other. On
the basis of molecular marker selection, young doubled haploid plantlets of oilseed rape were
selected and further subjected to the phenotypical examination.

Conclusion

The two marker genes were used to select self-incompatible plants from segregating doubled
haploid populations of oilseed rape. The S-locus specific marker, allele of class-II SCR gene,
and the universal marker, class-I SLG gene, exactly correlated with segregation ratio of
self-incompatibility in doubled haploid population. Both marker systems would be used for
marker-assisted selection in hybrid oilseed rape breeding. Model of utilization of molecular
markers in selection of SI plants in hybrid breeding of oil seed rape was proposed.

Acknowledgements
The study was financially supported by the Ministry of Agriculture of the Czech Republic
(NAZV 1B44011) and Ministry of Education (MSM 60076658-06), IGO8/08 and 1G09/08.

703



Eds. J. Prohens & M.L. Badenes
Modern Variety Breeding for Present and Future Needs (2008)
Editorial Universidad Politécnica de Valencia, Valencia, Spain.

Evaluation of Spanish landraces of pepper cultivated in Extremadura
(Spain) under organic agriculture techniques

Juan Gragera, Jestus Gutiérrez, Alfonso Esteban, Esther Giraldo, José A. Gonzdlez, and
Carmen G. Gil

Centro de Investigacion Agraria de la Finca “La Orden-Valdesequera”, E-06187, Guadajira (Badajoz), Spain
(E-mail: juan.gragera@juntaextremadura.net)

ABSTRACT: Twenty five landraces of seven different types of pepper and three commercial
cultivars, as controls, were assayed in an open field in “La Orden” (Badajoz). The trial
was grown using techniques that conform to legislation in organic agriculture. Under these
conditions costs were higher than usual costs under conventional systems because fertilizers
applied were more expensive, the trial needed weeding out twice, and many treatments against
pests and diseases were carried out to ensurea healthy crop. Good red plus green fruit yield,
average fruit weight, good red fruit percentage at harvest were scored and a sensory evaluation
was made. Average yield (t x ha'') measured for each type assayed, between 30.1 in piguillo
and 61.8 in big fruits having a thick pericarp type, was equal to or higher than yields reported
by different authors in modern cultivars under conventional techniques. Most of landraces
behaved similar, some of them even better, than controls. Taking into account the agronomic
and sensory evaluation results, five landraces were selected: ‘BGV-005126 big fruit with thick
pericarp type, ‘MU-CA-8’ italian type, ‘BGV-000604" morrén type, ‘BGV-005137 piquillo
type and ‘BGV-010474" hot lenghtened type. These selected materials must be additionally
assayed several times to confirm their good performance and, in this case, could be advised for
commercial use under organic culture conditions.

Keywords: Agronomy, Capsicum annum, germplasm, quality, yield, organic.

Introduction

Pepper (Capsicum annum L.) is a vegetable that shows a big intraspecific variability (Nuez
et al., 1995). In the Spanish market, the types with big fruits having a thick pericarp are
commonly used for fresh consumption: green fruits are usually used directly for salads and
red fruits are used for roasting; the italian types, with lengthened fruits which have a relatively
thin pericarp, are also used for fresh market being mainly consumed fried. Moreover, in
Spain there are some types of pepper intensively used for canning or proccesing: Piguillo and
morron types are usually roasted, peeled and canned; bola, also called 7iora, and agridulce de
la Vera types are dehydrated and to obtain paprika. Less frequent in Spain, but not rare, are
the hot types, used as pickles, spice, etc.
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In recent years bred cultivars, hybrids or open-pollinated, are extensively grown to the
detriment of landraces. The landraces that still are grown, only in some areas and under open field
culture conditions, usually belong to less common types (Gutiérrez et al., 2006). Because of this it
is necessary to preserve the landraces in germplasm banks (Hawkes et al., 2000).

In developed countries there is a growing interest for food produced using environment
friendly techniques (Russo and Taylor, 2006), and also for sensory high quality foods. This interest
would encourage the recovery of some Spanish landraces of pepper, that would be economically
suitable under organic culture conditions. This work shows yield and quality results obtained from
25 pepper landraces assayed in 2007 in Extremadura under organic agriculture conditions.

Material and methods

The trial was conducted in an open field in “La Orden” farm, located in the Guadiana Valley
(Badajoz, Spain), during the spring and the summer of 2007. Twenty five landraces of pepper
of seven different types, and three commercial cultivars were assayed (Table 1).

Plants were produced in trays with truncated pyramidal shaped cells in a greenhouse
using as potting media a mixture made of natural peat, 70% blond and 30% black, and
compost from sheep 3:1 v/v. The seeding was made on March 7th.

The transplant to the field was made on May 21st. The experimental design was a
randomized complete block with three replications. Each elementary plot consisted in a
double-row bed 4 m length, double rows 0,3 m apart on bed, plants within rows 0,25 m
apart. Distance between centers of contiguous double-row beds in each block was 1,5 m.
Before transplanting, compost from sheep was applied to the beds as fertilizer, providing
88,82, and 61 U.F. x ha'! of N, P,0, and K, O respectively. Beds were covered with a black
biodegradable plastic mulch (1200 x 0,015).

Drip irrigation was applied knowing the ETc needs all the time. Organic liquid fertilizer
from sheep was applied through the drip system providing 92 and 52 U.F. x ha™! of N and
K, O respectively.

In spite of the black biodegradable plastic mulch, it was necessary to weed out twice
because lots of Cyperus ssp. plants punctured and passed through this mulch. Pests and
diseases were always controlled using treatments that conform to European, Spanish and
regional legislation in organic agriculture. Thus, these treatments were carried out: ten
Bacillus thuringiensis var. kurstakii (Berliner) against Helicoverpa armigera (Hiibner), six
copper treatments to prevent several fungal and bacterial diseases and six sulphur treatments
to prevent Oidiopsis spp. disease and Tetranychus urticae (Koch) pest.

The trial was harvested between August 31st and September 5th. At that period of time,
it was estimated that the type with big fruits having a thick pericarp cultivars had 40 % red
fruit and the remaining cultivars had more than 60 % red fruit. Good red plus green fruit yield
(t x ha'!), average fruit weight (g), obtained from a sample of twenty red fruits, and good red
fruit yield percentage on good red plus green fruit yield, were measured. Data of these traits
were subjected to analysis of variance assuming block and cultivar as fixed factors. Means
also were separated using the Student-Newman-Keuls test (< = 0.05).
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At the same time that trial was harvested, samples of twenty red and green good fruits
were sent to wellknown cooks from the province of Badajoz for testing the sensory quality.
Each of the cooks tested cultivars of only one type excepting one of them, that tested the bola,
agridulce and hot lengthened types.

Results and discussion

There were no differences in yield between type with big fruits having a thick pericarp
landraces and control (Table 1). Average fruit weights of ‘BGV-005126’, ‘BGV-005134’
and control were very similar. The differences detected in good red fruit percentage showed
differences in precocity between cultivars: ‘BGV-005126" and ‘BGV-001851’ landraces were
later than control. The ‘BGV-005126’ landrace had also the best sensory quality, essentially
because the thicker pericap and for being peeled easier than the others.

Between italian type landraces, ‘BGV-000673" was different from the rest of cultivars,
having the highest yield, the highest average fruit weight and being the latest. In sensory
evaluation ‘MU-CA-8’ landrace was the best marked cultivar, specially because of its
sweetness and smooth texture.

There were no differences between the morron type cultivars assayed in yield, average

fruit weight and good red fruit percentage. However, the ‘BGV-000604" landrace stood out
in the sensory evaluation because of its big fruits with thick pericarp.
There were only significant differences for average fruit weight between the piquillo
cultivars. These differences showed that landraces were earlier than control and they could be
harvested once without actual losses in yield. The best sensorily evaluated cultivar, because
of its perircarp thickness, sweetness and size and shape uniformity, was ‘BGV005137°.

The differences detected in yield between hot lengthened type landraces were partially
explained by average fruit weight differences. In the sensory evaluation, the landrace ‘BGV-
004457’ showed more sweetness and smoothness and a more spicy taste than the others.

Bola and agridulce types were analysed together because they are both used to produce
paprika. Results suggested that Agridulce type bred landraces were earlier, yielded more and showed
better fitness for unique harvest than bola type landraces. Average fruit weight of the ‘BGV-005118°
landrace was significantly higher than the one for the ‘Jariza’ and ‘Jeromin’ breeded landraces.
Further ‘BGV-005118’ was significantly later than ‘Jariza’. In the sensory evaluation of air dried
samples of these landraces, ‘Jeromin’ stood out against the rest because its intense flavour.

These results showed a really good performance of many landraces under organic
culture conditions and most of them overcame the yield of modern cultivars growing in open
field under conventional techniques (Nuez et al., 1995; Gutiérrez et al., 2006). However, it
must be taken into account that those results were measured in an unique place during only
one season, 2007, in which temperatures, lower than usual, probably limited pest expansion.
Moreover, despite these good results, it must be consider that costs are higher under organic
than under conventional conditions (Russo and Taylor, 2006), as can be seen in the material
and methods section.
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Table 1. Cultivar, seed donor (Proc.), origin, local name (D. local), type and mean=standard
deviation of red + green good fruit yield as t x ha™! (Pr.), average fruit weight as g (PF) and
good red fruit percentage over good red + green fruit (% R).

Cial bvar Proe ! v [ lesal Type” Pr PF =R
BV D05 105 ] Miucharmacl (A) valomci s 1 531:177 1Tz af 19: 10 od
G001 88 1 Mlaresamie (L) e Bewd 1 #5549 153:57ab 2234
BGV-D05134 | Adberigus (V) cusocanios | 60T:173  IS6:lla &2:1la
JLEEL i Rl 1 Majpes (1) et Ilarg 1 Td9:25%85 I3z 1d sk 3027 ab
MIL-CA-1T ! Mfurcis lamuyn 1 574:236.1 B2 b 609 alx
Comesencial 3 lamuye 1 &40 Lisha 20 a #ad &b
Ty § o an N 141 :%4 1T+
BLrY -DODETT ] Barei (ALY ikaliang 2 1\ Ts50k 4l e DT a
BOY0006TY | Laugar de Andarmx | ALY @liano 2 84:124a Hsha Tzl b
NIL-CA-R 2 Murcas 1baliana 2 HIpllak Bl b 5Bl a
MILCA TS i Muroa 1l 2 40290 44:7 ¢ Ti=13a
Type 2 mean 4% 5174 [ i ] [t P
B -0} | ] Hervids (OC) Bolasdorellene 3 o3 5a23 0 L 18 LR ]
B D 1 Advald |a Faal | F) TR 3 T ] I P | 50,4
MIIACA. 12 2 Murcis moarten conservs 3 A7 0] k=5 EE:=12
Uit mincal 5 . EROITOR 3 Shihirh =1 5Exll
Typa 3 e 530:134 113212 570
KIL-ACA G 2 Miircam 1taluang 4 353573 Z8s1 b BOad
BOV-00513T | Valencia Pigquil b 4 WE=A2 :%a TE=T
PV - ] Pam Figuil ke 4 3653 ¥Tela Tipd
DOV-0006TE | Lsupar de Andarmn ALY Plguilke 4 Hra-832 M2a Ta-8
Commarcial L] - Fioquil k 4 Tl B:la 55
Type 4 mean 50163 LLPE T
BV -DEaTd | Chrarzun (1) el 5 940 =1 h a0=1
By DG 1 Camba () el 5 45 %x%%a 24t 010
BV -DasT | Bilbon [t 5 330636 25:3a BL-4
Type § mean 54274 20:8 &Ex1T
B0 117 ] Rogales (A} Bala G 30e53 0w aly AlulE b
BOV.00E1IE ) Fan Ful gencia (A AmeT NG & BiE.EA Flaa £ P51 Y
BLV-0051 19 ] Zan Full pevcss (A) Bisls hata & 35%:37 78 als AEs 1 &b
Jlarmmeds 5 el Lamad o | X) guindas T 45763 fd:2ab  TIz10ab
Janea 3 bred lanad s X} guinds T 33531 2ls2 b Theih @
Jervdiiin 4 b L rmaces o300 guinda T 650 22:1b Tl=1¥ ab
Typer & asd T mean: I TL N | Blhaad SEa 1%

1'1: Instituto de Conservacién y Mejora de la Agrodiversidad Valenciana (COMAV); 2:Instituto Murciano de
Investigacion y Desarrollo Agrario (IMIDA); 3:Commercial cultivar; 4:Centro de Investigacion Agraria de la
Finca “La Orden-Valdesequera”.

2 A:Alicante; AL:Almerfa; B:Barcelona; C:Castellén; CC:Céceres; G:Guipuzcoa; J:Jaén; V:Valencia; X: Cdceres,
breed at Centro de Investigacion Agraria de la Finca “La Orden-Valdesequera”.

3 1: big fruit having a thick pericarp; 2: Italian; 3:morrdn; 4: piquillo; 5: hot lengthened; 6: bola; 7: agridulce.

4 Mean separation between cultivars within rows by Student-Newman-Keuls Test, P < 0.05, for each pepper type.

Results allowed us to select the ‘BGV-005126°, ‘MU-CA-8’, ‘BGV-000604", ‘BGV-005137’
and ‘BGV-010474’ landraces. These landraces must be assayed several times and, if their
suitability would be confirmed, they could be advised for commercial use under organic
culture conditions
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ABSTRACT: Breeding, with a particular emphasis on cereals, over the last half century has
resulted in significant improvements in the productivity of conventional agriculture. The
increases in yield have largely been achieved by an improvement in the agronomic conditions,
and a corresponding adaptation of varieties to those conditions (e.g. Ceccarelli, 1996). However
these developments depend on the increased use of oil-based inputs in agriculture. Unfortunately,
organic farmers are largely constrained to the use of these cereal varieties that have been bred for
conventional production systems. In organic conditions, the variability of the environment has
a greater influence on yield than the choice of variety (Wolfe et al., 2008). This is the result of
the limited buffering capacity of a single variety in relation to the the environmental variability
across organic farms. Physical mixtures of complementary varieties often provide an improved
ability of a crop to buffer variation in soil, climate and disease and weed pressures. Mixtures
can also extend the life of a variety that has useful processing characteristics, but has sub-
optimal agronomic performance criteria. This variable success with mixtures is likely to relate
firstly, to how much environmental variation mixtures of varieties can buffer, and secondly the
heterogeneity of the environment. This paper will describe how a ‘superiority analysis’ can be
used to define the performance and stability of performance of 20 wheat varieties and three
physical mixtures for three years on conventional and organic farms. This data provides useful
information for farmers and informs the debate regarding the breeding of varieties for organic
conditions; should there be separate breeding for organic production and, if so, how would the
selection process differ between organic and non-organic farming systems?
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ABSTRACT: Wheat as the most important crop to man, has experienced spectacular
improvements in its yield, quality and architecture during the last few decades (Feil 1992,
Slafer and Peltonen-Sainio 2001, Heisey et al. 2002). In line with international efforts, Seed
and Plant Improvement Institute, Iran, has bred and released 84 wheat cultivars for different
climatic regions of Iran. In order to trace the trend lines in Iranian wheat breeding, 21 spring
wheat varieties recommended for temperate regions during 1942 and 2007 were evaluated
in two successive years. These varieties were cultured under a randomized complete block
arrangement with 4 replications at the experimental farm of SPII, at Karaj, Iran. Measurements
were made on phonological stages, morphological traits and standard quality parameters such
as protein content, sedimentation index, percent gluten, SDS sedimentation, falling number,
ect. Results revealed that plant breeding has constantly increased the grain yield through the
decrease of plant height and the increase of harvest index. Besides, number of grains per spike
has been improved through breeding progress. However, protein content and majority of other
quality parameters decreased significantly during the breeding process. Cluster analysis divided
the cultivars into three main groups of old, medium and modern varieties. Factor analysis
suggested that quality parameters and phonological traits accounted for most of the variations
among the cultivars, respectively. Among the traits potentially related to wheat grain yield,
many didn’t show any trends in the Iranian wheat breeding history, and many of them have not
been included in our experiment, which necessitates further investigations.
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ABSTRACT: This study shows the effects of introducing genotypes received from international
research centers on irrigated wheat and barley breeding programs. It also presents the results
of yield and acceptance levels of irrigated certified wheat varieties and the economic efficiency
of some introduced varieties with international origins in Iran. Economic engineering and
beneficial indexes were used to determine the economical efficiency of the varieties (Byerlee
and Maya, 1993). Since now, 82 varieties of bread wheat, 3 durum wheat varieties and 18 barley
varieties have been introduced by the cereal department of Iran Seed and Plant Improvement
Institute (Saidi and Chougan, 2000). Out of these, 31 bread wheat varieties (38%), 3 durum
wheat varieties (100%) and 14 barley varieties (78%) were directly received from international
research centers. In total, 46.6% of all irrigated cereals (bread wheat, durum wheat and barley)
introduced by the department of cereals were germplasm and lines directly received from
international research centers. During the 2005 — 2006 cropping cycle, among the introduced
wheat varieties, Chamran (Attila) possessed the highest area (593653 ha) in Iran. Of the total
area of bread and durum wheat, the acceptance level of some major irrigated wheats with
international origins was 52.8%. Due to estimations, for each 1 Rials investment on Tajan,
Atrak, Nicknejad and Chamran bread wheat varieties, the profits during 1995 — 2000 were
45.8, 10.1, 2.5 and 18.1 Rials respectively and the investment output rate for these varieties
was 137.7%, 91.5%, 55.2% and 192.3% respectively (Asadi, 2003). For introduced irrigated
barley varieties, for each 1 Rials investment on Makoee, Dasht, Torkaman and Rihan varieties,
the profits during 1991 — 2000 was 34.5, 1.3, 10.4 and 5.2 Rials respectively and the investment
output rate for these varieties was 94.8%, 23.4%, 66.4% and 58.6% respectively.
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ABSTRACT: Annual legumes have a long and successful tradition of cultivation for diverse
purposes in Serbia for a long time. The most important grain legume crop in Serbia is soyabean
(Glycine max (L.) Merr.), while the most significant pulse is common bean (Phaseolus vulgaris
L.). Pea (Pisum sativum L.) and common vetch (Vicia sativa L.) are the most intensively grown
for utilisation in animal feeding. Species such as faba bean (Vicia faba L.), lentil (Lens culinaris
Medik.) or grass pea (Lathyrus sativus L.) are nearly completely forgotten in Serbia nowadays
(Mihailovi€ et al., 2005). One of the main goals of breeding programmes on annual legumes in
the Institute of Field and Vegetable Crops in Novi Sad is the introduction of new crops. Along
with several sub-tropical species, such as pigeon pea (Cajanus cajan (L.) Millsp.)) and cowpea
(Vigna unguiculata (L.) Walp.), the most advanced results were obtained with various temperate
legumes, especially with white (Lupinus albus L.) and blue lupins (Lupinus angustifolius L.),
chickpea (Cicer arietinum L.) and Narbonne vetch (Vicia narbonensis L.). All prebreeding
activities of the new temperate annual legume crops are carried out in the form of evaluation
of their accessions within the Annual Forage Legume Collection of the Institute of Field and
Vegetable Crops (AFLCNS). The most important are evaluation of yield, including forage,
grain and biomass yields, as well as evaluation of tolerance to abiotic and biotic stresses. There
is a large number of white lupin accessions that gave rather encouraging results when grown on
alkaline chernozem soils prevailing in the northern parts of Serbia, often with pH value of more
than 7.5. Several white lupin landraces of diverse geographic origin gave average three-year
grain yields of more than 6000 kg ha'!, distributed in two or three orders (Cupina et al., 2007).
On the other hand, blue lupin proved as highly susceptible to the cultivation on alkaline soils,
but also as rather promising for pseudogley and other acid soils in central parts of Serbia, with
pH values of less than 5.0. Some blue lupin cultivars of German origin produced the average
two-year grain yields of more than 2000 kg ha'! (Eickmeyer et al., 2007).

References

Cupina, B.; Miki¢, A.; Mihailovi¢, V.; Krstié, B.; Eri¢, P. 2007. Grain yield distribution in white
lupin. Book of Abstracts of the 6th European Conference on Grain Legumes Integrating
Legume Biology for Sustainable Agriculture, Lisbon, Portugal, 12-16 November 2007,
117.

712



Eickmeyer, F.; Mihailovi¢, V.; Lazarevié, B.; Dugali¢, G.; Cupina, B.; Mikié, A. 2007.
Preliminary results of testing blue lupin (Lupinus angustifolius L.) in Serbia. A Periodical
of Scientific Research on Field and Vegetable Crops 44,11:103-106.

Mihailovié, V.; Mikié, A.; (fupina, B.; Erié, P. 2005. Field pea and vetches in Serbia and
Montenegro. Grain Legumes 44:25-26.

713



Eds. J. Prohens & M.L. Badenes
Modern Variety Breeding for Present and Future Needs (2008)
Editorial Universidad Politécnica de Valencia, Valencia, Spain.

Breeding of wheat varieties in Tajikistan

Mahbub Rahmatov!, Bahrom Huseinov!, Hafiz Muminjanov!, Zebunisso Eshonova?, Munira

Otambekova®, Arne Hede?, and Ahad Ibragimov*

! Tajik Agrarian University, Tajikistan

2 Research Institute of Farming, Dushanbe, Tajikistan

3 Sida Project “Support to Seed Industry Development in the Republic of Tajikistan, PO Box 195, Dushanbe, 734025
Tajikistan

4 Chilgazi Farm, Isfara Rayon, Tajikistan
(E-mail: mhafiz01@gmail.com)

ABSTRACT: Tajikistan has been described as one of the centers of origin and diversity of
cereals (Vavilov, 1935). A number of wheat landraces are still being grown by small scale
farmers in the mountain regions at altitudes up to 3000 masl. During the Soviet Union main
breeding resources went into cotton breeding and as a consequence wheat breeding was not
well developed. However, since independence in 1991, both wheat acreage and production
in Tajikistan has increased drastically from 120,000-130,000 ha and an annual production of
130,000-140,000 tons in 1990 to 320,100 ha and 640,400 tons in 2007.During the period from
1955 to 1990 Tajik wheat breeders have submitted thirty-four wheat lines to official registration
trials of which fifteen has been released. However, due to a number of abiotic and biotic
constraints, combined with lack of certified seed and modern crop production technologies,
the wheat grain yield in Tajikistan is very low averaging 1,5-1,6 t/ha. One of the main diseases
affecting grain yield is smut, but recently the rusts, particularly yellow rust, is becoming a very
dangerous disease, significantly decreasing the grain yield. The main objective of the National
wheat breeding program is to obtain new wheat varieties with high grain yield, resistance to
prevalent diseases and good baking quality. Regional and international collaboration has been
established with the objectives of strengthening national breeding programs by germplasm
exchange and information sharing. Of high importance has been the linkage with the Turkey-
CIMMYT-ICARDA International Winter Wheat Improvement Program (IWWIP) located
in Turkey, distributing winter and facultative wheat nurseries to Tajikistan. Recently a joint
breeding program has been established with Oklahoma State University in which segregating
F2 nurseries from Oklahoma Stare University breeding program are distributed to Tajikistan
for further selection. Through the National Wheat Breeding and Seed Multiplication Program
initiated by a GTZ/CIMMYT program, and later continued through the Sida funded Seed Industry
Development Project, several advanced lines selected by the public and private breeding sector
are annually tested in multi-location yield trials, and a number of advanced lines and varieties
have been identified as high yielding, rust resistant and with good bread making quality;
Kauz, Attila, PYN/BAU, CHAM 6/1D13.1/MLT, GRK//ESDA/LIRA, NWT/3/TAST/SPRW//
TAW12399.75, NORKAN//TIB406.892/MON, Zander-12, DYBR1982.83/842ABVD C.50,
ALMATY POLUKOVILIK, CTY*3/TA2460, TAM200*3/TA2567, VORONA/TR810200,
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TAM200/KAUZ, BAYARAKTAR and 1D13.1/MLT//TUI. Through the program six lines were
submitted to variety registration trials, and two of them were released in 2007 under the names
Norman and Alex.
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ABSTRACT: Seven registered winter wheat varieties with potentially high production of grain
and starch respectively were selected for evaluation: Barroko (A), Biscay (C), Cubus (A), Florett
(C), Ilias (A), Meritto (B) and Rheia (B). Varieties were cultivated in two different localities
- Prague Ruzyné and Chrastany u Rakovnika in two years (2006-2007). There was two soil
treatments, conventional (CT) and minimum tillage (MT) and two levels of crop management.
The different climatic conditions and localities were the most important factors for variability
of starch content and bioethanol extraction. The soil tillage was important only in combination
with high or low cultivation intensity. the most yielding varieties with the baking quality “C”
confirmed the highest yield and extraction of bioethanol. The crucial factor for high extraction
of bioethanol seems to be the content of starch. Higher negative correlation (-0.64) between raw
protein content and bioethanol extraction could enable effective prediction of suitable wheat
materials with high bioethanol production in breeding process.

Keywords: wheat, starch, bioethanol, crop management

Introduction
In the Czech Republic there are cultivating areas in the range 800ths.-1mil.ha, there spring
wheat covers only 5% in a recent 5 year span. Aims of the European Union tend to increasing
the proportion of wheat for non-food industry especially their utilization for bioethanol
production. The EU - directive No. 2003/30/EC from 8 May 2003 imposed a duty on member
states (including the Czech Republic) to make another action to increase proportion of bio-
fuels in the market. The Czech government accepted this duty by means of the resolution taken
on 6 August 2003 within the frame of its programme: Support of production of bioethanol for
its addition to gasoline and diesel oil“(Lipavsky and Vdna, 2007). From January 2009 this
proportion should increase to 4.5% and a year later to 5.75%. Nowadays consumption of bio-
fuels in the Czech Republic only accounts for about 0.2%, in adjacent Germany it is about
3.5%. According to EU bio-fuels should form nearly one fifth of consumption of classic fuels
in 2020 (Alterova, 2007).

A base on facts mentioned above shows that the interest of wheat cultivation for non-
food utilization significantly increases. The advantage of wheat is its high yield stability
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and long- term storage ability. Nevertheless, no variety has been registered for production
of starch, or bioethanol in the Czech Republic yet and there are no clearly defined breeding
criteria for this category of wheat. It is assumed that research and selection varieties and
convenient technologies can eminently improve production of starch from winter wheat
(Novotny, 20006).

The aim of our study focused on evaluation of bioethanol production in selected modern
wheat cultivars cultivated in different localities and by different intensity of agricultural
practices.

Materials and Methods

Seven registered winter wheat varieties with potentially high production of grain and starch
respectively were selected for evaluation: Barroko (A), Biscay (C), Cubus (A), Florett (C),
Ilias (A), Meritto (B) and Rheia (B). The letters behind variety names indicate the level
of baking quality.

Varieties were cultivated in two different localities: Prague Ruzyné and Chrastany u
Rakovnika in 2006 and 2007. There was a combination of conventional (CT) and minimal
tillage (MT) and two levels of crop management. (Tab.1)

Starch content was measured according to Ewers polarimetric method (CSN EN ISO
10520). The fermenting test was based on the evaluation of the density of fermenting (?)
before and after fermentation (Evans et al., 2003). The content of amylose was detected
by enzymatic method (Amylose/Amylopectin assay kit) according to the company protocol
(Megazyme, 2006).

The following grain parameters were tested: content of crude protein — Kjeldahl method
(CSN ENISO 5983-1); Zeleny sedimentation test (CSNISO 5529); wet gluten content (WG)
and gluten index (GI) — Glutomatic 2200 (AACC 38-12).

The software “Statistica 7.0 CZ” was used to test significant differences by ANOVA/
MANOVA, Tukey HSD test, multiple step regression, correlation matrix and PCA (Principle
Component Analysis).

Table 1. Characteristics of crop management.

CT = (“conventional tillage” = to 22 cm)

MT = (“minimum tillage” = to 10 cm, part of postharvest residues after winter rape on the
surface

,,1% =lower cultivation intensity = Ruzyn& 100 kg N.ha'! (30 + 40 + 30 kg N.ha'!),
Chrastany 110 kg N.ha! (30+40+40 kg N.ha'!) without fungicides and growth regulators
,,2° = higher cultivation intensity = Ruzyné& 150 kg N.ha"! (60 + 60 + 30 kg N.ha™!),
Chrastany 160 kg N.ha'! (60+60+40 kg N.ha!), fungicides applied twice and growth
regulator applied once in both localities
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Results and Discussion

Our two-year results confirmed statistical significance of all monitored factors (year, locality,
variety and crop management) to variability of yield, starch content, and extraction of
bioethanol respectively (Tab.2). PCA loading scatter clearly showed significantly higher
effect of year and locality on the tested variability of parameters than the effect of variety and
crop management, which are situated in the middle of the graph (Graph 1).

Analysis of variance as well as the PCA loading scatter confirmed significantly
higher yield, starch content and extraction of bioethanol in Ruzyné in comparison with
drier environment of Chrdstany (Tab.2; Graph 1). as for the year a significantly higher
extraction of bioethanol was observed in 2007 in spite of slightly lower content of starch.
The lower effectiveness of fermentative process in 2006 could be caused by many factors
which negatively influenced physiological state of yeasts (e.g. health condition of grain,
fungi, bacteria, mycotoxins et.al) (Dudds and Pelikdn 1989, Charlene and Wolf-Hall 2007).
On the other hand the year 2006 confirmed significantly higher yield of grain as well as
yield of bioethanol from the experimental field (Tab.2). Within applied crop management it
is possible to emphasise the cultivation intensity that combined with both soil tillage (CT,
MT), which on the one hand increased the yield of grain but on the other hand decreased
the starch content and bioethanol extraction of the grain. Statistically significant higher
total yield of bioethanol from the experimental field was achieved by combination of both
technologies with higher cultivation intensity (CT2, MT2) in spite of the above mentioned
lower extraction of bioethanol from the grain. The variety aspect confirmed the highest yield
in varieties with baking quality “C” (Florett — 7.59 t.ha'! and Biscay — 8.01 t.ha'!). Thus, the
decision of the correct level of crop management will mainly depend on total profitability of
the obtained production.

In consequence of the above mentioned high year and locality effect on monitored
characteristics a transformation of all data was made by achieved average parameter values
within a specific year and locality. It enabled us to evaluate the effect of varieties and
technologies and mutual parameter relations more correctly (Graph 2). thus the relationship
of both ploughing systems with lower cultivation intensity to higher starch content and
extraction of bioethanol, respectively, is obvious. On the contrary both ways of soil tillage
with higher cultivation intensity positively influenced the grain yield and thus, the total yield
of bioethanol from the experimental field.

In terms of varieties it is possible to emphasize the variety Biscay (C), which (also in this
statistical evaluation) confirmed its relation to higher starch content, extraction and yield of
bioethanol. While the varieties Rheia (B) and Barroko (A) showed lower suitability for these
applications. Correlation analysis confirmed significant effect of starch content on extraction
(0.60) and yield (0.39) of bioethanol (Tab. 3). Only a low but statistically significant effect
was registered between amylosa content and extraction of bioethanol (-0.22). From other
additional characteristics was detected a significant negative correlation between extraction
of bioethanol and protein content (-0.64), and Zeleny sedimentation (-0.24) respectively.
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Based on multiple regression the following equation with high statistical significance at
p=<0.01, correlation coefficient r = 0.74 and error of estimation 0.0111 of bioethanol extraction
per 100kg of grain was obtained:

Extraction of Bioethanol = 0.832-0.093*raw protein+0.274*starch-0.011*GI+0.017*
Zeleny+0.017*yield of grain -0.035*amylosa (The parameters with partial statistic
significance at p<0.05 are boldly emphasized)

Conclusion

The obtained two-year results showed that from the point of view of variability of starch
content, bioethanol extraction and yield, variable climatic conditions and locality are the
most important factors. The soil tillage was important only in combination with high or low
cultivation intensity. The two most yielding varieties with the baking quality “C” confirmed
the highest yield and extraction of bioethanol. The crucial factor for high extraction of
bioethanol seems to be the content of starch. Higher negative correlation (-0.64) between
row protein content and bioethanol extraction could enable effective prediction of suitable
wheat materials with high bioethanol production in the breeding process.

Table 2. Two-year averages of obtained grain parameters (2006-2007).

Extraction of

Factors ogg;la(in Starch Amylosa bioethanol b:::tlk?azf)l

(tha') content (%) content (%)  (1.100kg™ of (Lha™)

groats)

Variety Ba(rli‘;k" 6730 64.68 26.61° 41110 2776.03¢
Variety  Biscay (C) 801 6694 2619 42.08° 3378375
Variety Cubus (A)  7.352d 66.98° 26.992 41.88° 3091.44
Variety Florett (C) ~ 7.59% 65.81° 26.752 4].54%b¢ 3162.922
Variety Ilias (E-A) ~ 7.082d 65.85P 25.922 4] .54%b¢ 2948.09%¢
Variety ~ Meritto (B) ~ 7.49% 65.502b 27.152 41.59% 3119.502b
Variety Rheia (B) 6.57° 64.912b 27.032 40.96" 2700.64¢
Locality Ruzyné 8.75b 66.15P 26.68% 42255 3693.78P
Locality ~ Chrastany 5.772 65.472 26.652 40.812 2356.79°
Technology CT1 6.942 66.48° 26.302 41.81° 2917.512
Technology ~ CT2 735 6512 2684 41.16° 304122t
Technology MTI 7.032 66.13b° 26.76* 4]1.75b% 2946.05°
Technology MT2 7.71b 65.512b 26.74% 41.39% 3196.35P
Year 2006 7.80° 66.84° 24.442 41.16* 3218.48P
Year 2007 6.712 64.78% 28.880 41.90° 2832.092

Values with different letters are statistically significant at p <0.05
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Figure 2. Effect of crop management on
evaluated grain characteristics and their
mutual relations (transformed data)

Table 3. Correlation matrix of tested grain characteristics after transformation of data.
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ABSTRACT: Apple and pear breeding at Cluj-Napoca, Romania, started in 1953 when Fruit
Research Station was founded. The most well-known and spread cultivars of apple created
in Cluj were Aromat de vara, Ardelean, Ancuta, Feleac and Rosu de Cluj. In 2005, four new
apple cultivars were registered: Auriu de Cluj, Estival, Precoce de Ardeal, Productiv de Cluj.
On pear, in addition to Napoca, Doina, Haydeea cultivars, new ones are Ina Estival (1999),
Virgiliu Hibernal (2000), Jubileu 50 and Milenium (2003), Rosioara de Cluj (2005). In 2007,
the new cultivars Saruman and Sauron (apple) and Arvena (pear) were released, obtained
at FRS Cluj-Napoca (Ropan et al., 2002; Sestras et al., 2006, 2007). The apple cultivar
Saruman was released by hybridization between Cluj III-VI-5-26 selection (Parmain d’Or,
open pollinated) and NJ 46. The trees have a moderate vigour, spreading shape, medium
crop yield. The fruits have large size, conic shape and mostly red (purple) coloration; they
have white flesh with a sweet, crisp, aromatic flavour and low acidity. The apple cultivar
Sauron was identified in open pollinated population of Cluj 3/83 selection [Cluj III-VI-5-
26 selection (Parmain d’Or, open pollinated) x NJ 46]. The trees have moderate vigour,
upright then spread, with moderate productivity. Fruits are medium to large, usually red,
with a portion being greenish or yellow-green, and purple red vertically striped. The fruit
has good quality, being soft eating apple due to their lack of crispness. Quality indices
include peculiarities as firmness, crispness and excellent flavour. Both Saruman and Sauron
fruits become ripe in the two decade of August, and the fruits are proper for dessert and
well suited for cooking, applesauce, cider, pies etc. The pear cultivar Arvena was created
by selection in F, hybrids derived from Triomphe de Vienne, open pollinated. Trees are
weak to medium vigour, with moderate-strong branching and semi-upright habit being
very productive. Fruit size is medium to large, with soft firmness and juicy flesh; the colour
changes from green to yellow attractive upon maturity, copper-coloured. Time of maturity
for consumption is the first or second decades of September, when the fresh fruit has a
good quality rating. The new cultivars obtained at FRS Cluj-Napoca, Romania, enrich the
international germplasm repository, representing useful genetic resources, which could be
used for apple and pear breeding programs in the future.
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