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IN DEDICATION TO
DR. DONALD MCVEY

Dr. Donald V. McVey, retired USDA—ARS Research Plant Pathologist, Cereal Dis-
ease Laboratory, St. Paul, passed away at home, surrounded by family on December
16,2010. He was 88 years old. Don retired from the Agricultural Research Service
on 3 Septembe, 2001, after more than 40 years of service.

Don’s research played a pivotal role in the protection of cereal crops from
leaf and stem rust, especially in spring and winter wheat cultivars in the Central and
Northern Great Plains. Don began his career with ARS in 1960 working in Puerto
Rico testing wheat accessions for resistance to race 15B of stem rust, which had
caused serious losses in wheat in1953 and 1954. In 1965, Don was transferred to the
Cooperative Rust Laboratory.

Don was best known for his work in testing wheat breeding lines for resis-
tance to stem and leaf rust resistance. Don excelled in evaluating rust resistance in
field nurseries, using carefully selected rust races and methods that enabled selec-
tion for resistant genotypes to be made each season. Don was a leader in postulating
the identity of leaf and stem rust resistance genes that were present in advanced breeding lines from wheat programs
throughout the country. Working with Dr. Bob Busch, Don was involved with the release of ‘Era’ wheat in 1970. Era
was the first semidwarf spring wheat cultivar in the upper Midwest that was released by a public institution. Era offered
a significant yield advantage over previous spring wheat cultivars and was resistant to stem and leaf rust. Era has been
used as a parent in wheat breeding programs and is in the pedigree of many of the present day spring wheat cultivars.
Don was also contributed greatly in the development of the cultivar "Marshall® that was released by Minnesota in 1982.
Marshall had high yield potential and was the yield standard for the hard red spring wheat. Another notable cultivar that
Don helped to develop was the winter wheat *Siouxland’ released by Nebraska. This cultivar was the first wheat to have
two leaf and stem rust resistance genes derived from wild relatives of wheat. Siouxland was widely adapted to the Great
Plains region and was grown from Texas to South Dakota.

In his latter years at the Cereal Disease Laboratory, Don worked particularly closely with the wheat breeding
programs at the University of Minnesota, South Dakota State University, and the University of Nebraska. Don was listed
as an author on many wheat cultivars that were released by these institutions. A recent cultivar from Minnesota that Don
helped to develop is "McVey*, which was one of the first modern spring wheat cultivars with some resistance to Fusari-
um head blight. The fact that stem rust was virtually eliminated as a pathogen of wheat in the U.S. can be attributed to
the thorough screening for stem rust resistance that Don performed for wheat breeding programs throughout the U.S. In
his last years at the Cereal Disease Laboratory, Don also assumed responsibility for conducting the annual race survey
of wheat stem rust in the U.S. that has been very important in the development of breeding lines for stem rust resistance.
Through his publications and participation in workshops and conferences, Don’s contributions were widely recognized
and appreciated by both cereal rust pathologists and wheat breeders.
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I. SPECIAL REPORTS

This seed is being distributed in accordance with the ‘Wheat Workers’ Code of Ethics for Distribution of Germ Plasm’,

WHEAT WORKER’S CODE OF ETHICS

developed and adopted by the National Wheat Improvement Committee on 5 November, 1994. Acceptance of this seed
constitutes agreement.

1.

The originating breeder, institution, or company has certain rights to the material. These rights are
not waived with the distribution of seeds or plant material but remain with the originator.

The recipient of unreleased seeds or plant material shall make no secondary distributions of the germ plasm
without the permission of the owner/breeder.

The owner/breeder in distributing seeds or other propagating material grants permission for its use in
tests under the recipient’s control or as a parent for making crosses from which selections will be made. Uses
for which written approval of the owner/breeder is required include:

(a) Testing in regional or international nurseries;

(b) Increase and release as a cultivar;

(¢) Reselection from within the stock;

(d) Use as a parent of a commercial F, hybrid, synthetic, or multiline cultivar;

(e) Use as a recurrent parent in backcrossing;

(f) Mutation breeding;

(g) Selection of somaclonal variants; or

(h) Use as a recipient parent for asexual gene transfer, including gene transfer using molecular genetic
techniques.

Plant materials of this nature entered in crop cultivar trials shall not be used for seed increase. Reasonable
precautions to ensure retention or recovery of plant materials at harvest shall be taken.
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II. CONTRIBUTIONS

ITEMS FROM ARGENTINA

CORDOBA NATIONAL UNIVERSITY
College of Agriculture, P.O. Box 509, 5000 Coérdoba, Argentina.

Genetic progress after 10 cycles of recurrent selection in bread wheat.
Ariel Demarchi and Ricardo Héctor Maich

Seed samples of 11 segregating and recombinant populations corresponding to 10 cycles of a recurrent selection program
(C, to C,)) performed under rainfed condition were sown in 2009 at the Experimental Farm of the College of Agriculture
(Cdrdoba National University). Fifty seed/population were seeded directly with 0.20 cm between populations. Those
plants with a minimum number of fertile tillers were threshed to obtain enough seed for the next S-derived family evalu-
ation (four/population) in one-row plots with replications and using a seeding rate of 150 seed/m?. In 2010, the material
were directly seeded using a completely randomized design replicated twice. From a random sample of 15 plants/plot,
we measured or estimated plant height (cm), harvest index/plant (%), 1,000-kernel weight (g), seed/spike, seed/spikelet,
and grain yield/spike (g). Table 1 gives the statistical analysis of the C,C,,C,,C,, C,, and C, data.

These pr‘eliminary Table 1. Statistical analysis of populations corresponding to 10 cycles of recurrent selection.
results give us a clge The means in each column followed by similar letter(s) are not significantly different at a 5%
about the changes in - :

he original ) probability level using the DGC Test.

t Oeoi)rlgﬁstrfenit)lc Harvest |1,000-kernel Grain yield/
Poo.. ol Plant height| index/plant | weight Seed/spike [Seed/spikeletf  spike
the results obtained Cvel (cm) (%) @ @ @ ®
by Maich et al. yee om 2 g g g g
(2007), after six C, 1043 b 283 a 38.8b 224 a 120 a 0.87 a
cycles of recurrent C, 99.0b 255a 323a 26.8b 1.29a 0.84a
selection wherg C, 936a 31.1b 365D 28.8b 143D 1.02b
none of the vari- C 91.8a 312b 37.1b 283 b 1.40 b 1.04 b
ables analyzed in the &

present study varied C, 980b 31.6b 386b 278 b 125a 1.08 b
significantly, we ob- | C, 980b 330b 383D 310b 1.50b 1.14b

served some of the

physiological and

physical yield components were moving in the desired direction. A significant, positive, and linear (R*= 0.47) associa-
tion between grain yield/spike and the cycle of recurrent selection performed was detected (b = 0.03).

Reference.

Maich R, Ortega D, Masgrau A, and Manera G. 2007. Genetic achievements under rainfed conditions. In: Wheat Pro-
duction in Stressed Environments (Buck HT, Nisi JE, and Salomén N, Eds), Proc 7th Internat Wheat Conf. Springer,
New York, NY. Pp. 321-329.
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ITEMS FROM BRAZIL

BRAZILIAN AGRICULTURAL RESEARCH CORPORATION — EMBRAPA
Rodovia BR 285, km 294, Caixa Postal 451, Passo Fundo, RS, Brazil.

The triticale crop in Brazil.
Alfredo do Nascimento, Junior.

In Brazil, between 2000 and 2004, the area on which triticale was grown stabilized between 109 and 126 x 10° ha; a
maximum area (134,868 ha) was harvested in 2005. This area has declined since 2007. In 2009, 69,350 ha of triticale
were recorded, the smallest area in nine years. The national average yield of triticale grain in 2009 was 2,157 kg/ha, less
than that of the previous year (2,441 kg/ha), and significantly below the global average of 3,927 kg/ha in 2009 (FAO
2010, IBGE 2010). When comparing grain yields, however, the plant type should be considered. In Brazil, triticale
cultivars are spring type, the same as in Australia with similar yields in both countries. In countries such as Germany,
France, Poland, and Sweden, triticale is a winter crop requiring longer cycles and vernalization, with average grain yields
higher than 5,000 kg/ha.

Currently, triticale is sown in the states of Rio Grande do Sul, Santa Catarina, Parand, Mato Grosso do Sul, Sao
Paulo, and Minas Gerais in Brazil. The IBGE data do not include Mato Grosso do Sul and Minas Gerais. The largest
areas of triticale were harvested in Parand and S3o Paulo, and the average grain yield was highest in Sdo Paulo in 2009.
Together, Parand and Sao Paulo account for 86% of the national triticale production. In the states of Parand, Sao Paulo,
Mato Grosso do Sul, and Minas Gerais, blast (Pyricularia grisea) is the main problem effecting triticale and wheat.
Other cereals, such as barley, oat, and rice, and species of weedy grasses, also are hosts for blast. In green house experi-
ments, we observed that all Brazilian triticale cultivars were susceptible. In 2009, the disesase reduced triticale produc-
tion up to 100% in some areas.

In southern Brazil, Fusarium head blight is one of the most yield-limiting factors for triticale and other winter
cereals. The search for less susceptible genotypes to the disease is a constant in our breeding programs.

References.
Food and Agricultural Organization of the United Nations. 2011. FAOSTAT - http://faostat.fao.org/site/567/default.aspx

IPagelD=567#ancor.
Instituto Brasileiro de Geografia e Estatistica. Levantamento Sistemdtico da Producdo Agricola. http://www.ibge.gov.br/

home/estatistica/indicadores/agropecuaria/lspa/default.shtm.

BRS Saturno — the newest triticale cultivar developed in Brazil.

Alfredo do Nascimento, Junior, Marcio Sée Silva, Eduardo Caierdo, and Pedro Luiz Scheeren.

Pedigree and breeding method. The cultivar BRS Saturno resulted from the cross ‘PFT 512/CEP 28—Guard’ made by
Embrapa Trigo in 1995. The line PFT 512 was derived from the cross ‘ANOAS/CEP 23-Tatu’ at the International Cen-
tre for Maize and Wheat Improvement Center (CIMMYT) in El Batan, Mexico, in 1986. This line was introduced by
Embrapa into the 26th International Triticale Yield Nursery (ITYN) in Passo Fundo (RS) in 1993. The ITYN, composed
of inbred triticale lines, was sent to several countries for evaluation and selection. Entry number 11 (of the 26th ITYN)
with the selection sequence CTM86.123-17MI-2MI-13BI-2Y-0PAP-1Y-0B was selected. Number 11 was subjected

to modified mass selection in Passo Fundo, where atypical and agriculturally inadequate plants were eliminated and
superior and homogeneous plants selected, resulting in the following selection sequence: CTM86.123-17MI-2MI-13BI-
2Y-0PAP-1Y-0B-0F (OF = selection in Passo Fundo-RS ) resulting in the line PFT 512. Segregating populations were
developed and selected in Passo Fundo, by the pedigree method, from 1997 on, leading to the selection of 100 spikes
from plot 710108. In 1998, all 100 spikes were sown in rows, one spike/row, and spikes were selected, one/plant, from
12 plants of row 7 in plot 820485, which were separately sown in rows (one spike/row) in 1999. In the same year, spikes

4
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of two sister lines were harvested from the plots 920356 and 920357. Twelve spikes/row were phenotypically selected
increase homogeneity. In 2000, the genotype was included in the internal collection of Embrapa—Wheat for agronomic
and biological evaluation and was simultaneously grown in a spike-multiplication plot for seed production. In 2001, the
genotype was labeled PFT 112, for the preliminary triticale trial (EPRTCL) in Passo Fundo. Between 2002 and 2004,
seed of the line was multiplied and purified and again selected in rows (one spike/row) with subsequent mass multipli-
cation. From 2003 to 2010, PFT 112 was tested in the Value for Cultivation and Use of Triticale Trial (VCUTCL) at
various locations in southern Brazil, where it stood out for its grain yield, hectoliter weight, and less susceptibility to
Fusairum head blight. PFT 112 was assessed in the Distinctness, Uniformity and Stability (DUS) Trials in 2003, 2004,
and 2005 by Embrapa—Wheat, in Passo Fundo.

Performance. The triticale cultivar BRS Saturno is resistant to powdery mildew and leaf rust; tolerant to blight;
moderately resistant to leaf spots (B. sorokiniana, Drechslera spp., and St. nodorum) and to soilborne wheat mosaic
virus (SBWMYV); moderately susceptible to preharvest sprouting, barley yellow dwarf virus (BYDV), and bacterial leaf
streak (Xanthomonas translucens and Pseudomonas spp.); and susceptible to blast (Pyricularia grisea) and Fusarium
head blight, with a lower susceptibility level to Fusarium than other triticale cultivars in Brazil.

BRS Saturno is hexaploid, has a medium cycle (70-85 days from emergence to heading and 135-150 days
to maturity), and a tall plant height (117 cm in Passo Fundo). Anthocyanin pigmentation in the coleoptile is strong to
very strong, and low to mean in the auricle. Waxiness of the flag leaf sheath is strong. The spikes are long, completely
awned, and light in color at maturity. The hair density of the stem is high.

This is the second Brazilian triticale cultivar developed by crosses made in Brazil. The lower susceptibility to
FHB than that of other triticale cultivars (types I, II, III, and V), excellent grain quality, higher hectoliter weight than
of the recommended varieties, and considerable yield adaptability indicate that this cultivar is valuable in production
systems.

In the VCU studies conducted in Rio Grande do Sul, Santa Catarina, Parana, Mato Grosso do Sul, and Sao
Paulo between 2003 and 2005, the grain yield of BRS Saturno was 3,946 kg/ha, exceeding by 12.3% the mean yield of
the two best triticale cultivars at each site (BRS 148, BRS 203, Embrapa 53, or lapar 23—Arapoti) used as standards.

The mean performance of BRS Saturno for each state between 2003 and 2010 is in Table 1. Grain yield (1,121
kg/ha) was lowest in Mato Grosso do Sul and highest (8,347 kg/ha) in Sao Paulo (both in 2006). The mean value was
4,310 kg/ha. According to field observations, and despite the spring growth habit, low temperatures during the vegeta-
tive growth favor the performance of BRS Saturno. Thus, environments with drought and high temperatures do not
allow for the maximum yield expression of the cultivar. However, environments with adequate water availability and
lower temperatures during plant development show the yield potential of BRS Saturno, which exceeds those of the main
varieties in Brazil, especially in years of excessive rainfall with the occurrence of FHB during flowering, due to the
lower susceptibility of BRS Saturno. Table 1 shows that 17 of the 29 entries that exceeded 4,000 kg/ha were grown in
the southern states (RS, SC, and PR), with exception of the maximum yield in Sao Paulo in 2006.

Due to the performance of BRS Saturno and the similarity of climate and cultivation between Santa Catarina
and Rio Grande do Sul (southern region) and Parand, Mato Grosso do Sul, and Sao Paulo (central south region) and the
currently available cultivation technologies, this triticale cultivar was included in the National Registry of Plant Varieties

Table 1. Grain yield average (kg/ha) of BRS Saturno, from 2003 to 2010, in experiments in the Value for Cultiva-

tion and Use Trials in the southern states of Brazil (— indicates no yield trials were conducted at these locations in the
respective year).
Year

State 2003 2004 2005 2006 2007 2008 2009 2010 Mean
Rio Grande do Sol 4,203 3,765 4,198 4221 3,897 4455 4420 5,021 4273
Santa Catarina 5,517 4,246 2,874 4871 4,166 5,093 — — 4461
Parand 3,527 4,784 4,525 7,677 5,654 6,229 — 3,991 5,198
Séo Paulo 3,231 3,833 3,607 8,347 — — — — 4755
Mato Grosso do Sul — 2,988 1,207 1,121 — — — 3317 2,158
General mean 4,310




ANNUAMNL WHEANT NEeEWTISLETTER vV oL 5 7.

(no. 26744, on 21 May, 2010), for grain production and trade in all wheat-growing regions in south and south-central
Brazil (RS, SC, PR, MS, and SP), under rainfed cultivation in the cold season.

The grains of BRS Saturno can be used in human and animal nutrition and the flour for the production of cook-
ies and pasta food.

Seed maintainence and distribution. BRS Saturno is a protected cultivar; Embrapa is in charge of basic seed multi-

plication, by the Servi¢o de Negdcios para Transferéncia de Tecnologia da Embrapa (SNT), and the multiplication of
certified seed in partnership with the Fundacio Pr6-Sementes de Apoio a Pesquisa.

Wheat in Brazil — the 2010 crop year.

Eduardo Caierdo, Pedro L. Scheeren, Mdrcio S6 e Silva, Ricardo Lima de Castro, Adeliano Cargnin, and Alfredo do
Nascimento Junior.

I,n the 2010 crop year, Brazilian wheat produc-. Table 2. Cultivated area, total production, and grain yield of
tion was nearly 6 x 10° tons (Conab 2011), which | L oo i Brazil in 2010 (Source: CONAB 2011).
is enough to supply 50% of the domestic demand . —
(Table 2). The deficit in production makes Brazil X Area Production Grain yield
the largest wheat importer. The southern region, Region (ha x 1,000) (t x 1,000) (kg/ha)
comprised of the states of Rio Grande do Sul, North — — —
Santa Catarina, and Parand, accounts for 94% of Northeast — — _
the national production. Nonetheless, due to the West—central 554 1532 77650
characteristics of the cultivation system utilized, the Southeast 668 196.6 29430
average grain yield is not the highest in the country. South 20276 5531.0 27280
Brazil 2,149.8 5,881.6 2,736.0

In 2010, the wheat area planted was lower
than 2009 (2,149.8 to 2,428.0). Total production
and average grain yield/ha in 2010 were about 15.0% smaller than those of 2009. The average grain yield in the south-
ern region of Brazil in the 2010 crop season was the highest in the history. Low temperatures during the vegetative and
grain-filling stages associated with sunny days contributed to high productivity. The grain quality was good as well.

Reference.
CONAB, 2011. Companhia Nacional de Abastecimento. Central de Informagdes Agropecudrias/Graos/Trigo. Disponiv-

el em: http://www.conab.gov.br/conabweb/index.php?PAG=131.

Wheat genetic progress from 2007 to 2010 in the state of Rio Grande do Sul, Brazil.

Ricardo Lima de Castro, Eduardo Caierdo, Adeliano Cargnin, Pedro Luiz Scheeren, Marcio S6 e Silva, and Alfredo do
Nascimento Junior.

Rio Grande do Sul State is one of the main wheat-growing areas in Brazil (around 35% of the Brazilian production).
Important wheat breeding research is based in the State. The genetic progress and benefit resulting from these programs
were compared through estimates for the period of 2007 to 2010. The analysis was performed on grain yield data (kg/
ha) collected in the annual state yield trials network using the minimum squares method by the Brazilian Wheat Research
Commission. The inclusion, exclusion, permanence, and renewal rates of the genotypes in the trials and in the recom-
mended wheat lists also were studied on the same set of data. The genetic progress made in wheat yield estimated for
Rio Grande do Sul was 7.8% for 2007-10. The genotype inclusion rate was 0.0%, 25.6% and 17.1% for the years 2008,
2009, and 2010, respectively. The genotype exclusion rate was 0.0%, 20.9% and 26.8% in the years 2008, 2009, and
2010, respectively. The maximum rate of genotype renewal was in 2009, reaching 32.4%. The Rio Grande do Sul wheat
breeding programs were highly effective fpr the period studied with annual mean genetic gain of 1,9% (62.7 kg/ha/year).
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Active Wheat Germplasm Bank of Embrapa: current situation and future perspectives.

Adeliano Cargnin, Eduardo Caierdo, Ricardo Lima Castro, Marcio S6 e Silva, Pedro Luiz Scheeren, Luciano Consoli,
Sandra Brammer, and Flavio Santana.

The Active Wheat Germplasm Bank (AGB—Wheat) located at Embrapa Trigo, Passo Fundo, RS, Brazil, was funded in
1978, and since that time is concerned with enhancement as well as biodiversity conservation of wheat and related spe-
cies. Today there around 15,000 wheat accessessions, including related species, registered and stored at AGB-Wheat.
At this moment, AGB-Wheat is under restructuring in order to resize the bank and eliminate of the redundance, which
means the actual number of accession will be reduced in the future. Under conservation are species from the genera
Triticum, Aegilops, Agropyron, Elymus, Elytrigia, and Leymus. The accession data are managed by an appropriate
software system. As a routine, AGB-Wheat activities include diversity enhancement, conservation, characterization, and
evaluation. In the last two years, 1,742 new accessions from Brazil and other countries were introduced into the AGB,
and 1,130 access were distributed in exchange to different institutions including other Embrapa stations. During this
time, we multiplied/regenerated and morphologically characterized 2,512 accessions in the field and in the greenhouse.
The organization and validation of a core collection of 240 accessions will be increased in the near future to better
represent the whole AGB collection. Characterization and evaluation related to the main concerns for wheat growing
in Brazil, such as biotic stress (Fusarium head blight and wheat blast), abiotic stress (sprouting), and technological flour
quality will be made on the core collection. In addition, molecular and cytological analyses will be done.

ITEMS FROM CROATIA

BC INSTITUTE FOR BREEDING AND PRODUCTION OF FIELD CROPS
Rugvica, Dugoselska 7, 10370 Dugo Selo, Croatia.
Department of Cereal and Forage Crops, Botinec, Zagreb, Croatia.

Slobodan Tomasovi¢, Rade Mlinar, Ivica Iki¢, Branko Palaversi¢, Katarina Juki¢, Tomislav Ivanusi¢, and Marko
Maricevic.

A new generation of winter wheat cultivars developed at the Bc Institute Zagreb.

Work on breeding winter wheat at the Zagreb Bc Institute have been in progress continuously for more than 60 years.
The results of this work are many cultivars registered in the Republic of Croatia and abroad. A new generation of winter
wheat cultivars have been developed taking into account the needs and demands of the producers, including B¢ Mira, Bc
Renata, Dora, Marina, Bc Lidija, Bc Lira, Bc Irena, and Bc Anica.

Bc Irena dnd Bc Anica are the newest registered winter wheat cultivars from the Bc Institute in 2010 (Table 1
and Table 2, p. 8). The main characteristics of these cultivars is a broad genetic base that provides a high yield poten-
tial, stability, and very good grain and flour quality. These cultivars represent progress in wheat breeding. The results
of the Committee for

Variety Registration, Table 1. Yield results of the new winter wheat cultivar Bc Irena comparied with the stand-
small- and large-scale ard cultivars (The Committee for Variety Registration of the Republic of Croatia, 2007-10).
trials, and seed produc- Yield results (t/ha) Sana | Zitarka | Divana
tion confirm a high Cultivar | 2007-08 | 2008-09 | 2009-10 | Average | =100 | =100 | =100
ffer?::;r?;crevf:;‘:egflgc Belrena | 9069 | 7.690 | 5234 | 7331 | 1010 | 1047 | 1217

. Sana 9.201 7.124 5456 7.260 100.0
winter wheats (Table .
3,p. 8, and Figs. 1 and Zitarka 8.221 7.328 5.463 7.004 100.0
2,p.8). They have Divana 6.962 6.416 4.688 6.022 100.0
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surpassed the check for the most
important yield components in
these tests. Because of thier
morphology and biology, these
new cultivars are resistance to
lodging and the most important
wheat diseases. Bc Renata and
Bc Lira also are suitable for
ecological production and under

Table 2. Yield results of the new winter wheat cultivar Bc Anica comparied with
the standard cultivars (The Committee for Variety Registration of the Republic of
Croatia, 2008-10).

Yield results (t/ha) Srpanjka | Zitarka | Divana
Cultivar | 2008-09 | 2009-10 | Average =100 =100 =100
Bc Anica 8.539 6.576 7.558 112.4 1154 1329
Srpanjka 7.956 5492 6.724 100.0
Zitarka 7.666 5435 6.551 100.0
Divana 6.590 4.788 5.689 100.0

rationalized technology achieve

very good results. Dora,

Marina, Be Lidija, Bc Irena, Table 3. Yield results (t/ha) of 14 winter wheat cultivars in the large-scale trials of the
and Be Anica meet the Zagreb Bc Institute at the Tupanja, Lovas, and Agromedimurje locations in 2010.
requirements of the milling Cultivar iupanja Lovas Agromedimurje | Average
and baking industry, and Bc | Marija 7.17 8.09 6.81 7.36
Mira, Bc Renata, and Bc Sana 6.84 8.80 7.58 7.74
Lira can be grouped into a Zdenka 6.27 7.92 6.85 7.01
class of high-quality culti- [ prim, 7.25 8.43 8.71 8.13
vars (Table 4, p. 9). This 5 Apte 6.87 7.88 7.04 7.26
new generation of Be culti- — o o/ 723 8.54 771 7.83
vars provides an opportunity -
for our farmers to sow and Adriana 7.22 7.56 7.57 7.45
produce better material with | B¢ Renata 6.47 8.10 745 7.34
increased quality, whichisa | B¢ Mira 6.41 7.95 7.95 7.44
step forward in wheat pro- Dora 6.93 7.69 7.46 7.36
duction, certainly the goal Marina 6.93 7.98 7.11 7.24
of breeding. Bc Lidija 701 7.54 7.09 7.21
Mihelca 6.92 7.17 7.14 7.08
Bc Lira 6.14 6.54 7.06 6.58
Average of trial locations 6.81 7.87 7.40

8.5 8

8 1 7.5 4
7.5 4
6.5 1
6.5 4
5.5 1 5.5 1
5 5 4

Bc MIRA Bc RENATA Bc LIDIJA MARINA Bc MIRA

Fig. 1. Yield results (t/ha) of the Bc winter wheat Fig. 2. Yield results (t/ha) of the B¢ winter wheat
cultivars in large-scale trials, 2009 and 2010. cultivars in small-scale trials, 2009 and 2010.
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Table 4. Test results of the milling and baking quality in large-scale trial at the Agromedimurje location, 2009—10.
Sedimentation Protein Wet gluten Falling number
Cultivar (mL) (%) (%) (sec)
Bc Lira 54 14.5 339 228
Bc Renata 49 13.7 31.14 218
Dora 42 13.3 28.3 242
Farinogram Extensogram
Dough Degree
Water develop- Resist- of Extensi- | Resist-
absorption ment Stability | ance | softening | Quality | Quality | Energy | bility ance
(%) time (min) (min) (min) FJ)) number | group | (cm?) (mm) (EJ) R/E
654 4.0 2.8 6.8 50 72.5 A2 121.0 217 225 1.04
61.2 24 2.9 53 50 719 A2 101.3 211 225 1.07
65.5 2.1 0.6 2.7 60 63.5 Bl 50.5 159 155 0.97

The effect of Fusarium head blight on grain yield reduction in wheat.

Fusarium head blight is the most important wheat disease in the world. Apart from reducing yields, FHB also affects
grain quality by producing the mycotoxins deoxynivalenon and zearalenone. Because chemical protection is ineffective,
breeding for resistance is the best means of control. We examined the influence of FHB on grain yield, 1,000-kernel

weight, and test weight in winter wheat lines. Two identical experiments with 25 wheat lines were planted; one was ar-
tificially inoculated by spraying with a spore suspension of F. graminearum, and the other was under natural conditions.
The trials were planted at Botinec in 2007 and 2008. Under natural conditions, infection with F. graminearum was mild,
and average yields of 5,325.3 kg/ha in 2007 and 9,453.5 kg/ha in 2008 were achieved. Under artificial infection, average
yields were lower by 24.0% in 2007 and 29.3% in 2008 (Table 5; Fig. 3, and Figs. 4 and 5, p. 10). Significant correla-
tion coefficients were obtained between the infection severity and grain yield reduction (r = 0.48 and r = 0.76). Correla-

Table 5. The effect of Fusarium graminearum on average grain yield (kg/ha), 1,000-kernel weight (g), and test weight
(kg) of 25 winter wheat genotypes under conditions of artificial and natural spike infection at Botinec, Croatia, in 2007
and 2008.
Grain yield 1,000-kernel weight Test weight
Natural | Artificial | % reduc- | Natural | Artificial | % reduc- | Natural | Artificial | % reduc-
Year infection | infection tion infection | infection tion infection | infection tion
2007 5,325.3 4,049.3 24.0 37.7 322 14.6 73.6 63.3 14.0
2008 94535 6,680.2 293 42.8 35.6 16.9 71.6 63.1 119
Average 7,3894 5,364.8 26.7 40.2 339 15.7 72.6 63.2 13.0
tions also were found between infection severity and
1,000-kernel weight reduction (r=0.58 and r=042) | § 1000 Sk
and between infection severity and the reduction in 2 8000 66802
test weight (r = 0.70 and r = 0.68) in 2007 and 2008, D 6000 | 553 D Natural infection
. . . . S 4049,3 B Artificial infection
respectively. Fusarium head blight greatly influenced = 4000
yield reduction, 1,000-kernel weight, and test weight g 2000
in more susceptible wheat lines. Some wheat lines, on 0
the contrary, did not show any substantial yield reduc- 2007 2008
tion even under severe infection. In the years of test- Year
ing, high levels of resistance to FHB compared with Fig. 3. The effect of artificial spike infection with Fusarium
the source of resistance in conditions of artificial infec- | graminearum on average grain yeild in 25 winter wheat
tion were found in 11 winter wheat lines (Bc 8, Bc 9, genotypes at Botinec, Croatia in 2007 and 2008.

Bc 4,Bc 20,Bc 18, and B¢ 5 in 2007 and Be 12, Bec 1,
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250 42,79
£ 37,68
5 40 3247 35,57
E 30 O Natural infection
g 20 B Artificial infection
]
= 10
(=]
2 0 .
2007 2008

Year
Fig. 4. The effect of artificial spike infection with Fusarium
graminearum on average 1,000-kernel weight in 25 winter
wheat genotypes at Botinec, Croatia in 2007 and 2008.

80
75 | 736 71,6

70
65 | 633

63,1 O Natural infection
B Artificial infection

60 -
55
50

Test weight (kg)

2007 2008
Year

Fig. 5. The effect of artificial spike infection with Fusarium
graminearum on average test weight in 25 winter wheat
genotypes at Botinec, Croatia in 2007 and 2008.

Bc 9,Bc 17, and Be 18 in 2008) and five winter wheat cultivars ( Bc
Mira, B¢ Renata, Bc Lira, Dora, and Marina) ( Table 6).

Acknowledgement. The above data were obtained as a result of the
scientific project (Breeding wheat for yield, quality, and resistance
to Fusarium head blight, 106-1780691-2155) partialy supported by
the Croatian Ministry of Science, Education and Sports and repre-
sents a complementary part of program No. 1780691 (Research and
improvement of genetic traits of field crops).
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Iki¢ I, Maricevi¢ M, and Sarcevi¢ H. 2011. Genotypic differences
in expression of seed and embryo dormancy in wheat. In: Proc
46th Croatian & 6th Internat Symp on Agric, Opatija, Croatia,
14-18 February, 2011, Book of Abstracts, p. 73.

Table 6. A survey of winter wheat genotypes
in cultivar trials with the highest

level of resistance to Fusarium head blight
(FHB) compared with the source of resistance
under artificial infection conditions at Botinec,
Croatia, in 2007 and 2008 (+ = moderately

resistant; ++ = resistant).

Cultivar |  FHB VRI (%)
2007
Bc Renata 3.96 ++
Bc 8 5.96 ++
Bc 9 6.36 ++
Bc 4 691 ++
Bc 5 1499 +
Bc Mira 1501 +
Average 10.46
Source of resistance
Roazon 14.62 +
(D48x42x6)2 20.67
Poncheau 722 ++
Average 14.17
Total average 12.31
2008
Bc 12 10.77 ++
Bc Lira 11.28 ++
Be 1 16.03 +
Bc 9 21.64 +
Be 17 21.68 +
Bc 18 21.69 +
Average 17.18
Source of resistance
Roazon 22.34 +
(D48x42x6)2 13.78 ++
Poncheau 408 +
Average 134
Total Average 15.29

Juki¢ K, Burek Svetec N, Gunjaca J, Bukan M, Iki¢ I, Tomasovi¢ S, Mlinar R, Maric¢evi¢ M, and Sarcevi¢ H. 2011.
Nitrogen fertilizer effect on expression of grain dormancy in wheat. In: Proc 46th Croatian & 6th Internat Symp on
Agric, Opatija, Croatia, 14-18 February, 2011, Book of Proc, p. 399-403.

Mlinar R. 2007. Bc Mira-a new winter wheat variety. Sjemenarstvo 24(3-4):159-167 Zagreb (in Croatian with English

summary).

Mlinar R and Iki¢ I. 2009. Bc Renata-a new winter wheat variety. Sjemenarstvo 26(3-4):131-141, Zagreb (in Croatian

with English summary).

Sarcevié H. Iki¢ 1. Bari¢ M, Tomasovi¢ S, Mlinar R, and Gunjaca J. 2010. Expression of seed dormancy in croatian-
grown winter wheats at different germination temperatures. In: Proc 8th International Wheat Conference, St. Peters-

burg, Russia, 30-31 May, 2010.

Tomasovi¢ S, Iki¢ I, Mlinar R, Juki¢ K, Ivanusi¢ T, and Palaver§i¢ B. 2010. Comparison of wheat varieties resistance
to Fusarium head blight (FHB) under different environments. In: Proc Workshop for Variety Registration in Cereals
for Fusarium resistance, 23-24 March, 2010, Szeged, Hungary, Book of Abstracts, p. 17.
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Tomasovi¢ S. Palaversi¢ B. Iki¢ I. Mlinar R. Sar¢evié¢ H. Juki¢ K, and Ivanu§i¢ T. 2010. Latest results in breeding win-
ter wheat for resistance to Fusarium head blight in the Zagreb Bc Institute. In: Proc 11th European Fusarium Sem,
Fusarium, Mycotoxins, Taxonomy, Pathogenicity and Host Resistance, 20-23 September, 2010, Radzikow, Poland,
Book of Abstracts, p. 311.

ITEMS FROM ETHIOPIA

CIMMYT-ETHIOPIA AND THE ETHIOPIAN INSTITUTE FOR AGRICULTURAL
RESEARCH
Debre Zeit, Ethiopia

Bekele Abeyo (CIMMYT) and Firdissa Iticha, Kebede Tadesse, Ayele Badebo, and Asefa Yilma.

A number of international nurseries were planted at various sites in Ethiopia during the 2009-10 cropping season. Off-
season the nurseries were planted only at Debre Zeit because of the availability of irrigation. A total of 7,214 wheat lines
were evaluated for stem rust resistance, including 806 durum wheat lines from CIMMYT, 2,107 bread wheat lines, 3,295

durum wheat lines, 974 synthetics from
ICARDA, and 32 bread wheat lines from | Table 1. International nurseries tested at Debre Zeit, Ethiopia, during the

the Russian Federation. The nurseries off-season in 2009-10.

were planted on time, were well man- Number | =202%

aged, and infector rows well distributed. tested sten rust Comment
Because the temperature was warmer Durum wheat

than normal, the disease pressure was CD10 MCDZ 208 146 (70%) | Many resistant lines
higher. Only CIMMYT nursery data are | F6 SR 175 131 (75%) | Many resistant lines
presented in Table 1. Most of the lines CD10_BHADERDZZ 35 2 (6%)

ied g s sewonverenn, | Coioboroz |05 | s o

wheat. e otal lines tested,

(or 48%) were found to have 20% or less TOTAL 622 18 (9%)

infection rates. The data were submitted Bread wheat : :

to the respective codrdinating breeders at 4th SRRNSN BW 184 79 (43%) | Many resistant lines
CIMMY T-Mexico. TOTAL 806 376 (47%)

The main 2010 season was characterized by wide spread yellow rust epidemics on the major cultivars Kubsa
and Galama. These two cultivars have served for over 15 years and can not be blamed. Efforts were made to spray
fungicides to minimize damage. In addition, the new CIMMYT cultiars Picaflor and Danphe, with good resistance/toler-
ance to yellow rust, were released to replace the susceptible, older cultivars this year. Different nurseries were obtained
from in 2010, including 1,190 bread wheats, 1,297 durum wheats, and 202 triticales from CIMMYT; 4,185 bread wheats
and 318 durum wheats from ICARDA; 243 bread wheats from Egypt; and 2,100 durum wheats from the USDA. These
nurseries were planted at different sites. Kulumsa is an area for wheat where many lines can express their yield potential
by tolerating the high rust development. Holetta, a hot-spot for Septoria, is an ideal site for screening for Septoria resist-
ant lines. Many CIMMYT international nurseries were tested at Holetta for quarantine purposes and most of them were
found susceptible to the existing strain of Septoria. In the future, Septoria screening only will be evaluated at Holetta.
Melkasa is the quarantine site for the semi-arid environments of the country. Last year, plentful rainfall during the grow-
ing season lead to a high incidence of stem and yellow rust at Melkasa. Debre Zeit is the screening site for durum wheat
to the three rusts. Only data on CIMMYT materials are reported here. About 77% of the total bread wheat nurseries
tested at Kulumsa, Melkasa, and Debre Zeit were found to have 20% or less infection rates of either stem rust or yellow
rust. This is good news for the national program, where yellow rust epidemics have wiped out the popular cultivars from
production. Durum wheat and triticale nurseries were planted at Debre Zeit and Holetta. The disease pressure at Debre
Zeit was relatively high. As a result, only 341 durum wheat lines (26%) of the total 1,297 lines evaluated were found to
have lower than or equal to 20% severity or infection rate for the two rusts. Triticale was found to better tolerate Septo-
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ria at Holetta. The lower number of materials maintained at Holetta is mainly due to Septoria. Most leaves were killed
by the time the plants flowered causing shriveled grain with poor germination.

ITEMS FROM GERMANY

LEIBNIZ-INSTITUT FUR PFLANZENGENETIK UND
KULTURPFLANZENFORSCHUNG — IPK
CorrenstraBle 3, 06466 Gatersleben, Germany.

A. Borner, E.V.Antonova, J.K. Haile, E.K. Khlestkina, B. Kobiljski, S. Kollers, U. Lohwasser, M. Nagel, K. Neumann,
M.A. Rehman Arif, N. Tikhenko, K. Zaynali Nezhad, and M.S. Roder.

Association mapping in hexaploid wheat — The project GABI-Wheat.

GABI-Wheat is designed as an association mapping study in hexaploid wheat. The aim of the project is the
identification of associations of molecular marker data with traits that are important for breeding new cultivars.
Populations employed in association studies consist of (mostly) unrelated individuals from a broad population. In this
project, the population comprises 358 elite, Western-European hexaploid winter wheat cultivars and 14 spring wheat
cultivars. The wheats were cultivated on one location in 2009 and three locations in 2010 in France, and on two loca-
tions in 2009 and 2010 in Germany, utilizing an alpha-design. Field trials and phenotyping for yield, yield components,
and baking quality traits were performed by industrial project partners. Genotyping was performed for a total of 800 mi-
crosatellite markers. Inoculation trials for Fusarium culmorum/Fusarium graminearum, Septoria tritici, and Drechslera
tritici-repentis were performed by the Julius-Kiihn-Institut (B. Rodemann) in 2009 and 2010 for each disease at two
locations in Germany.

After correction for rare alleles (less than 3% frequency in the population), data from 781 loci, corresponding
to 732 microsatellite marker and from 17 candidate genes chosen from the literature, are available for the 372 cultivars.
From those microsatellites, 650 are mapped in the ITMI mapping population with an average distance of 7.6 cM. No
apparent population structure was detected employing the STRUCTURE program and principal component analysis.
Hence, a marker-based kinship matrix was used to reduce the number of false positive associations caused by spuri-
ous relationships between the cultivars. Linkage disequilibrium analysis showed small values for R* between unlinked
markers as well as physically linked markers. The correlation between R? and physical marker distance also is weak.
Mixed linear models are employed for the analysis of marker—trait associations. The Genstat and Tassel programs are
currently used to evaluate the data. Preliminary results revealed significant associations for the first traits investigated so
far.

Sustainable grain yield loci in bread wheat detected via an association mapping approach.

A core collection of 96 winter wheat genotypes from 21 different countries and five continents was considered for a
genome-wide association mapping analysis. These genotypes were selected from a larger collection created at the
Institute of Field and Vegetable Crops, Novi Sad, Serbia. The collection was phenotyped for grain yield in field plots
in Novi Sad during six growing seasons between 1994 and 1999. Genotyping using DArT markers was performed by
Triticarte Pty. Ltd. (Canberra, Australia). The calculation of testing for an association between markers and traits was
done with the software programs TASSEL 2.01. and TASSEL 2.1 exploiting the general linear model and mixed linear
model, respectively.

Only stable marker—trait associations (MTAs) significant in both models in three out of five years were con-
sidered. In total, 10 MTAs were identified on chromosomes 1AL, 3AL (two), 3BL, 4AL, 4BL, 5BL, 6BS, 7AS, and
7BL. Interestingly, there was coincidence with MTAs described in a study performed by CIMMYT using different sets
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of germ plasm. Identical MTAs were detected on chromosomes 1AL, 3AL, and 7BL. In addition, we found grain yield
MTAs in highly comparable regions on chromosomes 3BL and 7AS.

Mapping of QTL for resistance to stem rust (Ug99) in durum wheat.

Ninety-seven recombinant inbred lines (RILs) that were developed from the cross ‘Kristall / Sebatel’, both durum wheat
cultivars, has been characterized for stem rust response in Ethiopia. Seven consecutive field trials at two locations were
carried out in main- and off-season under natural and artificial inoculation with stem rust race Ug99 and a mixture of
highly virulent races of Ethiopia. Based on the means of the seven environments, the phenotypic distribution showed
that resistance to Ug99 in this population is controlled by major gene/QTL, accounting for most of the phenotypic
variation. The parents were screened for polymorphism with 502 SSR markers. We have found 258 polymorphic

and, accordingly, we used these markers to genotype the whole population. Using composite interval mapping, eight
consistent and major QTL for stem rust (Ug99) were identified on chromosomes 1AS,2AL, 2BS, 3AS, 4BS, 6AL, 7AS,
and 7AL. An additional, minor consistent QTL also was identified on the long arm of chromosome 5B. From these QTL
regions, 1AS, 2AL, 3AS, 4BS, and 7AS are not harboring any of the characterized stem rust resistance genes of durum
wheat. These results suggest that durum wheat resistance to the Ethiopian races of stem rust (Ug99) is likely oligogenic
and that there is potential to identify previously uncharacterized resistance genes of minor effect. If successfully
validated, the markers associated with these QTL will be useful for breeding new durum wheat cultivars that are resistant
to Ug99 and related races.

The relationship among seed characters based on QTL analysis in bread wheat.

QTL mapping was applied on a new mapping population (HTRI 11712/HTRI 105), which was developed at IPK,
Gatersleben, and contained 133 F, , families (see Annual Wheat Newsletter Vol. 55:56). Mapping analysis revealed four
QTL for 1,000-kernel weight on chromosomes 7A, 4B (two QTLs), and 1B of which three were detected repeatedly in
two experiments. The explained phenotypic variation (R?) by a single QTL ranged from 8.7 to 26.5% and both parents
contributed increasing alleles. For seed length, 13 QTL were detected of which three were identified repeatedly in at
least two experiments. The R? for a single QTL ranged from 8.3 to 26.9%, and the increasing alleles originated from
both parents. QTL analysis for seed width showed five QTL of which two were identified repeatedly in at least two
experiments. The R? of a single QTL ranged from 7.9 to 15.7%.

Thousand-kernel weight showed a higher correlation with seed width compared to seed length. With regard
to the co-localization of the QTL for seed-related traits, and considering only the repeated QTL in the present study,
there was only one QTL on chromosome 4BL. common among all the traits. However, seed width showed another QTL
on chromosomes 4BS in common with 1,000-kernel weight. This is in agreement with the coefficient of correlation
observed in the present study between these traits, which show higher correlation of 1,000-kernel weight with seed
width compared to seed length. This might suggest that 1,000-kernel weight is determined more by seed width than seed
length. Therefore, in order to increase 1,000-kernel weight, seed width should be enhanced, in accordance with practical
wheat breeding.

Studies on seed longevity in bread wheat.

An association mapping approach was utilized to visualize the genomic regions responsible for the maintenance of vi-
ability of bread wheat seeds. Seeds of 96 accessions selected from a large panel based on contrasting agronomic and
phenotypic traits were available from the regeneration cycle of 2009. The genetic map for these lines consisted of 525
mapped and 315 unmapped DArT (Diversity Arrays Technology) markers.

The lines showed high initial germinations after standard germination tests, which ranged from 68% to 98.5%
with the mean germination of 93.72+5.05%. Accelerated ageing tests were performed to assess the seed longevity. Ger-
mination percentages after artificial ageing (AA) and controlled deterioration tests (CD) ranged from 0% to 60.5% and
5.5% to 95% with the mean of 10.97+12.80% and 61.05+25.33%, respectively. In total, association mapping revealed
73 significant marker trait associations (MTAs) for seed longevity, 38 of which were with mapped markers, 20 with
unmapped markers with known chromosomal location only, and 25 with completely unknown location. The MTAs were

13




ANNUXL WHEXNT N eWwWSLETTER v o L. 5 7.
located on 14 out of 20 marked chromosomes. When the two methods were compared, AA gave 40 and CD gave 33
significant MTAs. Based on bin information, 15 markers with significant MTAs were genetically characterized.

The bins carrying these markers contain many genes important in various aspects of seed vigor and viability
such as encoders of seed maturation protein, cold- and heat-shock proteins, plasma membrane proteins, biostress-related
proteins, senescence-related proteins, and membrane proteins along with various enzymes associate with seed longevity.
When compared with the similar studies performed in barley, we found that the chromosomal segments of 7B MTAs in
wheat matches with the location of a 7H QTL for longevity in barley giving the indication of shared mechanisms of seed
viability in both cereals.

Variability of Rc (red coleoptile) alleles in wheat and wheat—alien genetic stock collections.

Anthocyanin accumulation in vegetative organs has a relationship to stress resistance in plants. In wheat, the ability to
accumulate anthocyanins in the coleoptile is inherited and controlled by the Rc (red coleoptile) genes. Our goal was to
find potential sources of ‘strong’ Rc alleles conferring very high levels of anthocyanin production and to study the effect
of genetic background on Rc expression. We measured the relative anthocyanin content (OD530) in the coleoptile of
different wheat and wheat—alien genetic stocks and accessions to find potential sources of strong Rc alleles conferring
very high levels of anthocyanin production. The OD530 values varied from 0.514 to 3.311 in genotypes having red co-
leoptiles. The highest anthocyanin content was detected in coleoptiles of four T. turgidum subsp. dicoccoides accessions
originating from Israel and the Russian 7. aestivum cultivar Novosibirskaya 67, suggesting that their Rc alleles can be
used to increase anthocyanin content in the coleoptile of wheat cultivars. Rye Rc alleles, such as that of Russian cultivar
Selenga, can possibly be used to increase anthocyanin content in triticale seedlings.

Embryo lethality in wheat x rye hybrids: mode of inheritance and identification of a complementary
gene in wheat.

Crosses between hexaploid wheat and rye can only succeed when pre- and post-zygotic barriers are overcome. A rye
gene determining embryo lethality (Emi-R1), which is involved in post-zygotic isolation, has been mapped to chromo-
some 6R. The mode of inheritance of Eml-RI was studied using a wheat-rye chromosome 6R addition line. Eml-R1 ex-
ists in at least two alternative forms, with the mutant allele Em/-R1b dominant with respect to wild-type allele Eml-Rla.
The attempt to test whether the Dobzhansky-Miiller model can explain the embryo lethality seen in wheat-rye hybrids
was performed by examining hybrid caryopses formed by a cross between the set of nullisomic-tetrasomic (NT) lines of
Chinese Spring and rye lines carrying Eml-R1b, since differentiated embryos should only be formed in hybrids lacking
the wheat chromosome carrying a complementary wheat gene. In parallel the NTs were crossed with rye inbred lines
carrying Eml-R1a to prove the capacity of each of the lines to produce differentiated viable hybrid seeds. The crosses
of NT lines with rye lines carrying Eml-R1b detect a complementary wheat gene present on chromosome 6A. This gene
has been designated Emil-Al. Crosses of NT lines with rye lines carrying wild-type allele Eml-R1a revealed that wheat
chromosomes 1B, 1D, and 6B carry genes indispensable for normal development of wheat-rye caryopses.
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The wheat season. A rainy spring and summer characterized the 2009—10 wheat season. Precipitation exceeded 1,000
mm compared to the average of 550 mm. Due to the wet conditions, heavy Septoria, Helminthosporium, head blight,
and leaf rust epidemics occurred. The national wheat average reached only 3.72 t/ha, slightly lower than the 3.85 t/ha
harvested in the dry year 2009. Quality of wheat harvested was average.

Breeding.
Z.Bedo, L. Lang, O. Veisz, G. Vida, M. Rakszegi, I. Karsai, K. Mészdros, S. Bencze, and G. Gulyés.
Breeding. Four Martonvdsdr winter wheat cultivars were registered in Hungary in 2010.

Myv Tallér (Mv 10-07) is an early maturing cultivar with outstanding yield potential and medium breadmaking
quality, selected from the cross ‘Andy-2/F15//Gore/3/Mambo’. The cultivar has very good winter hardiness, good lod-
ging resistance. Mv Tallér is a medium quality milling wheat with a wet gluten content of 30-32%, Farinograph quality
B1, and Alveograph W value of 180-190. Mv Tallér has good field resistance to powdery mildew and leaf rust, and
moderate resistant to stem rust.

Mv Apréd (Mv 17-07) is a medium, early maturing semi dwarf hard red winter wheat. The advantage of Mv
Aprod compared to the previous cultivars is the combination of the semidwarf plant height with the high gluten (protein)
content and high yield. The average wet gluten content of Mv Aprdd is 34-37% and the gluten quality is medium (B1
Farinograph quality and 160 Alveograph W). With reliable winter hardiness, Mv Aprdd is resistant to powdery mildew
and leaf rust, and moderately resistant to stem rust.

My Kikelet (Mv 07-07) is a facultative wheat with medium winter hardiness. Mv Kikelet was tested together
with real winter types and outyielded the standards. In spring sowings, the yield potential is competitive with spring cul-
tivars. The quality of Mv Kikelet is good in autumn sowings and has higher gluten content and even better gluten quality
in spring sowings. Mv Kikelet is moderately resistant to the major leaf diseases.

Myv Melodia (Mv09-07) is a hard red winter wheat with good breadmaking quality. Mv Melodia was selected
from the cross ‘Lone/OD162//Ukrainka’. Wet gluten content is typically between 30-34% and the Farinograph quality is
A2-B1. Mv Melodia has good field resistance against leaf diseases and moderate susceptibility to head blight.

Breeding for quality traits.

Breeding of wheat with high arabinoxylan and protein content. Analyses carried out in the framework of the
HEALTHGRAIN FP6 EU project headed by Peter Shewry demonstrated that the Yumai-34, an exotic Chinese wheat cul-
tivar, contains large quantities of water-extractable arabinoxylan (WE-AX). A crossing program was aimed at breeding
wheat genotypes with good agronomic adaptation and high dietary fiber content. The protein content also was analyzed
in this population in order to select for genotypes with several advantageous traits. Lines with WE-AX contents similar
to that of Yumai-34 and improved protein content were identified in the F, generation. These will be further analysed in
the next generation.

Selection of durum wheat with high tocol content. Tocol content was determined in 36 durum wheat cultivars and
breeding lines and was found to vary widely. Extreme values were 29.1 and 52.7 g/g in the first year and 28.5 and 56.9
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g/g in the second. The fact that the maximum values were almost double the minimum values justified the initiation of a
breeding program aimed at improving the tocol content. Total tocol contents in excess of 50 g/g were recorded for seven
of the 36 durum cultivars and lines investigated. Three of these were chosen as crossing partners on the basis of their
agronomic and chemical quality traits. One line, MvTD37-08, is now in its second year of state variety trials, whereas
the other two lines are still being tested in field and laboratory trials. The compound with the most beneficial physi-
ological effect, tocopherol, made up 11.3-22.8% of the total tocol content, with values of over 8 g/g in the best lines. In
Myv Makaréni, 22.77% of the over 50 g/g total tocol content consisted of tocopherol (11.69 g/g). The second highest
tocopherol content (9.33 g/g) was observed for the advanced line MvTDO07-09. The results achieved in the second year
confirmed observations made in the first year; the same two genotypes had extraordinarily high tocopherol content com-
pared to the other lines.

Disease resistance studies.

The weather in Hungary in 2010 was favorable for the pathogens responsible for Fusarium head blight. In order to deter-
mine the species composition, damaged spikes were collected from several regions of the country and pure cultures were
developed from a total of 114 infected grains. Morphological species determination was carried out in Tulln (Austria).
The results showed that Fusarium graminearum was the dominant pathogen (present on 110 of the 114 samples), two
isolates were identified as F. sambucinum, and one each as F. culmorum and F. verticillioides.

The QTL mapping of the ‘Bankuiti 1201-9086/Mv Magvas’ population developed to analyze the FHB resistance
of old Hungarian wheat cultivars was continued by testing the parental liness with a total of 140 microsatellite markers.
Eighty of the primers examined gave products, 55 of which were polymorphic. The entire population was tested with 33
SSR markers and with 24 different AFLP combinations. Data analysis resulted in the identification of 286 polymorphic
markers suitable for mapping. The 319 polymorphic markers now available are sufficient to initiate the analysis of link-
age groups.

An artificial inoculation and evaluation method was elaborated under greenhouse conditions to investigate re-
sistance to Mycosphaerella graminicola, the fungal species responsible for the Septoria leaf spot disease. Mv Kolo, Mv
Regiment, and three breeding lines proved to have outstanding resistance.

Genotypes with designated leaf rust resistance genes were tested for infection in an artificially inoculated nurs-
ery. Genes Lr9, Lr19, Lr24, Lr25, Lr28, Lr29, and Lr35 provided effective protection against leaf rust in Martonvdsar in
2010.

Studies on the composition of the wheat powdery mildew population showed that race 76 was present in the
highest ratio (42.6%) in 2010, followed by race 77 (29.6%). Race 51, which infected all the cutlivars used for differ-
entiation, appeared with lower frequency than in previous years (16.0%). The virulence complexity of the pathogen
population was 5.79, which represented a decline compared with previous years, mainly due to the reduced frequency of
race 51.

In the framework of international and Hungarian projects (Bioexploit-EU FP6 and DTR_2007), resistance genes Lr9,
Lr24,Lr25,Lr29, Lr35, Lr37, Pm21, and Stb2 were introduced into wheat cultivars adapted to Hungarian conditions.
By the joint incorporation of several resistance genes (pyramiding), winter wheat genotypes carrying new Lr gene
combinations were developed.

Abiotic stress resistance studies.

To investigate the genetic regulation of heat tolerance, the responses of lines from a two-parental, doubled-haploid
population to heat stress during the early stages of embryo development were analyzed on the basis of yield components
and phenological parameters. Averaged over the population, high temperature was found to cause the greatest reduction
in the grain number, which ranged from 3—-75% compared with the control. In order to compile a molecular marker map
of the population, the application of two molecular marker systems was begun: 16 AFLP reactions were carried out using
AFLP primers exhibiting great polymorphism, and mapping was performed using 29 SSR markers with known chromo-
some localization.
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The genetic diversity of active wheat breeding programs in southeastern Europe was analyzed using AFLP and
SSR markers on a collection of 114 winter wheat cultivars . Considerable differences were found between cultivars origi-
nating from different countries, with the greatest similarity between those from Hungary and Romania and Serbia and
Macedonia. When the phenotypic traits of the same cultivars were investigated, the powdery mildew and leaf rust resist-
ance was found to be closely correlated with genetic diversity, whereas heading date, plant height, and a number of yield
components were completely independent of genetic diversity. The parallel determination of genotypic and phenotypic
diversity made it possible to distinguish groups of wheat cultivars with a similar genotype but a different phenotype, and
with a different genotype but a similar phenotype. This information can be put to direct use in breeding during the selec-
tion of crossing partners.

Fourteen wheat genotypes (Ukrainka, two lines of Mv Hombdr, M3, Glenlea, Mv Verbunkos, Mv Toborzo,
Mv 4, Mv Mez6f6ld, Mv Magvas, the 9086 line of Bankiiti 1201, Plainsman, Mv Magma, and Tommi) and two durum
genotypes (PWD1216 and MvTD10-98) were tested using 84 SSR markers. These genotypes are the parental pairs of
mapping populations. After evaluating the polymorphism identified, work will begin on the detailed testing of the vari-
ous populations.

Experiments proved that, among the yield components of wheat, grain mass decreased to the greatest extent in
response to water withholding at first node appearance. The yield-increasing effect of enhanced atmospheric CO, con-
centration was greatest when applied at first node appearance. The grain mass and grain number only decreased as the
result of drought during the ripening period at the higher carbon dioxide level, but the values recorded were still higher
than at normal concentration.

When examining the joint effect of drought and enhanced atmospheric CO, concentration, a relative increase in
the protein content of wheat grains was found when water deficit occurred at first node appearance, and this increase was
greater at normal atmospheric CO, concentration. Drought during heading caused a similar increase in grain protein con-
tent at both carbon dioxide levels. Higher atmospheric CO, concentration caused a reduction in the grain protein content.
This reduction was greatest when the treatment was applied at heading. An increase in the duration of drought stress had
the most significant effect on the protein content when the stress occurred at first node appearance.

Photosynthesis was stimulated by higher atmospheric CO, concentration, so that in response to water with-
holding, the decrease in the carbon fixation of the wheat plants proceeded at a slower rate and only reached a significant
level at lower values of soil moisture. The assimilation of the plants also remained at a more intensive level when an
enhanced atmospheric CO, concentration was applied during heading or ripening, which could be attributed to the slower
plant development at a higher atmospheric CO, concentration. The photosynthetic activity declined to a lesser extent
during ripening than in the earlier developmental phases.

Considerable genotypic differences were found in the responses of the wheat varieties to water withholding and
enhanced atmospheric CO, concentration. Mv Mambé proved to be a drought-tolerant cultivar, with smaller changes in
yield parameters in response to stress, whereas the yield and physiological parameters of Mv Regiment decreased sub-
stantially when subjected to drought. However, Mv Regiment made better use of surplus CO,, so it produced outstand-
ing yields in a CO,-enhanced environment.
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Development of a wheat genotype combining the recessive crossability alleles krlkrlkr2kr2 and the TIBL-1RS
translocation for the rapid enrichment of 1RS with new allelic variation. The main objective of this work was to
develop a wheat genotype containing both the recessive crossability alleles (krlkrlkr2kr2), allowing high crossability
between 6x wheat and diploid rye, and the TIBL-1RS wheat-rye translocation chromosome. This wheat genotype could
be used as a recipient partner in wheat—rye crosses for the effcient introduction of new allelic variation into 1RS in trans-
location wheats. After crossing the wheat cultivars Mv Magdaléna and Mv Béres, which have the TIBL-1RS transloca-
tion involving chromosome arm 1RS from Petkus rye, with the line Mv9 kr/, 117 F, plants were analyzed for cross-
ability, 10 of which had higher than 50% seed set with rye and, thus, presumably carried the krlkrlkr2kr2 alleles. Four
of the 10 plants contained the T1BL-1RS translocation in the disomic condition as detected by GISH. The wheat-rye F,
hybrids produced between these lines and the rye cultivar Kriszta were analyzed in meiosis using GISH. TI1BL-1RS/1R
chromosome pairing was detected in 62.4% of the pollen mother cells . The use of FISH with the repetitive DNA probes
pSc119.2, Afa family, and pTa71, allowed the 1R and T1BL-1RS chromosomes to be identified. The presence of the
IRS arm from Kriszta, besides that of Petkus, was demonstrated in the F, hybrids using the rye SSR markers RMS13
and SCM9. In four of the 22 BC, progenies analyzed, only Kriszta-specific bands were observed with these markers,
although the presence of the TIBL-1RS translocation was detected using GISH. We concluded that recombination oc-
curred between the Petkus and Kriszta IRS chromosome arms in the translocated chromosome in these plants.

GISH reveals different levels of meiotic pairing with wheat for individual Ae. biuncialis chromosomes. The
T. aestivum—Ae. biuncialis (2n=4x=28; U U"MPM?") disomic addition lines 2M®, 3M®, 7MP, and 3U® were crossed with
the wheat cultivar Chinese Spring phlb mutant genotype in order to induce homoeologous pairing, with the final goal
of introgressing Ae. biuncialis chromatin into cultivated wheat. Wheat—Aegilops homoeologous chromosome pairing
was studied in metaphase I of meiosis in the F, hybrid lines. Using U and M genomic probes, GISH demonstrated the
occurrence of wheat-Aegilops homoeologous pairing for chromosomes 2MP, 3MP, and 3U°, but not for 7M". The wheat-
Aegilops pairing frequency decreased in the following order: 2MP > 3MP > 3U" > 7MP®, which may reflect differences in
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the wheat-Aegilops homoeologous relationships between the examined Aegilops chromosomes. The selection of wheat—
Aegilops homoeologous recombinations could be successful in later generations.

Molecular cytogenetic evaluation of chromosome instability in 7. aestivum-S. cereale disomic addition lines. The
genetic stability of wheat-rye (Chinese Spring—Imperial) disomic addition lines was checked using the Feulgen method
and FISH. Feulgen staining detected varying proportions of disomic, monosomic, and telosomic plants among the prog-
enies of the disomic addition lines. The greatest stability was observed for the 7R addition line, whereas the most un-
stable lines were those with 2R and 4R additions. Chromosome rearrangements also were detected using FISH. Based
on the specific hybridization patterns of repetitive DNA probes pSc119.2 and (AAC)S, as well as ribosomal DNA probes
(58S and 455S), isochromosomes were identified in the progenies of 1R and 4R addition lines. These results draw atten-
tion to the importance of continuous cytological checks on basic genetic materials by using FISH, because this method
reveals chromosome rearrangements that could not be detected either with the conventional Feulgen staining technique
or with molecular markers.

Selection of U and M genome-specific wheat SSR markers using wheat—Ae. biuncialis and wheat-Ae. geniculata
addition lines. Wheat SSR markers specific to the U and M genomes of Aegilops species were selected. A total of 108
wheat SSR markers were successfully tested on Ae. biuncialis (2n = 4x = 28, U'UMPMP), on five wheat-Ae. biuncialis
addition lines (2MP, 3MP, 7MP®, 3U", and 5U") and on a wheat-Ae. geniculata (1U#, 2U¢, 3U¢, 4U¢, 5U¢, 7U¢, 1Mg, 2Me,
4Me, SMe, 6Mg, and 7M#) addition series. Among the markers, 86 (79.6%) were amplified in the Ae. biuncialis genome.
Compared with wheat, polymorphic bands of various lengths were detected in Ae. biuncialis for 35 (32.4%) of the wheat
microsatellite markers. Three of these (8.6%) exhibited specific PCR products in wheat—Ae. biuncialis or wheat—Ae.
geniculata addition lines. The primers GWM44 and GDM61 gave specific PCR products in the 2M® and 3M" wheat—Ae.
biuncialis addition lines, but not on the 2M¢ addition line of Ae. geniculata. A specific band was observed on the 7U¢
wheat-Ae. geniculata addition line using the BARC184 primer. T hese three markers specific to the U and M genomes
are helpful for the identification of 2M®, 3MP, and 7U# chromosome introgressions into wheat.
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Application of Real-Time PCR in marker-assisted selection for stem rust resistance gene Sr24.
B K. Das, A. Saini (Molecular Biology Division), S.G. Bhagwat, and N. Jawali (Molecular Biology Division).

Introduction. Real-Time PCR (RT-PCR) is a technique mainly used to amplify and simultaneously quantify a targeted
DNA molecule (Gibson et al. 1996). Currently, four different chemistries, TagMan® (Applied Biosystems, Foster City,
CA, USA); Molecular Beacons (Newark, New Jersey, USA); Scorpions® (Sigma-Aldrich, St. Louis, MO, USA); and
SYBR® Green (Life Technologies, Carlsbad, CA, USA), are available for RT-PCR. All of these chemistries allow
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detection of PCR products via the generation of a fluorescent signal. Among the SYBR Green is a fluorogenic dye that
exhibits little fluorescence when in solution, but emits a strong fluorescent signal upon binding to double-stranded DNA
(Arya et al. 2005).

Real-time PCR can be applied to traditional PCR applications as well as new applications that would have been
less effective with traditional PCR. With the ability to collect data in the exponential growth phase, the power of PCR
has been expanded into applications such as viral quantitation, quantitation of gene expression, array verification, drug
therapy efficacy, DNA damage measurement, quality control and assay validation, pathogen detection, and genotyping.
Recently, this technique has been used to develop molecular markers and to evaluate critical aspects for olive oil authen-
tication (Giménez et al. 2010).

This study used RT-PCR as a tool in the marker-assisted selection (MAS) in crop plants in general, and wheat
in particular. Screening for stem rust resistance gene Sr24 by RT-PCR was carried out using primers specific to a SCAR
marker.

Materials and methods. Table 1. Screening of genotypes for presence of stem rust resistance gene Sr24 using
Plant material. The RT-PCR. Cultviars with an * are the F, of the cross ‘Kalyan Sona/Vaishali’ (phenotyping
wheat genotypes and seg- | of the individuals by rust inoculations were by Das et al. (2006). Sr24 gene status: RR
regating lines used in this = homozygous, Rr = heterozygous). Melting curve samples were scored positive if the
study are listed in Table 1. | melting temperature was 83.9°C. +/— assay samples were scored as positive if the peak
) was above the threshold line.
DNA extraction and Scoring for band based on:
quantification. DNA was Ethidium bromide
extracted from the leaves -
of 1 month old wheat . Sr24 gene | staining followed -
seedlings according o Cultivar status by PCR Melting curve | +/— assay
Nalini et al. (2004). The Unnath Kalyan Sona + + + +
DNA was quantified by KS-1 + + + +
using fluorimeter (Hoefer | KS-3 + + + +
DyNA Quant 200). Unnath Sonalika + + + +
FLW-2 + + + +
Polymerase chain reac- Kalyan Sona - - - -
tion. PCR screening used | pPRW343 — — — —
a Realplex4 (Eppondorf, MACS 2496 _ _ _ _
Germany). A SCAR B-6 (154A) + + + "
marker (SCS1302609) for Vaishali N N N +
the Sr24/Lr24 gene (Gupta —
et al. 2006) using specific Vidisha + + + ha
primers (5’ CGCAGGT- | Agra Local - - - -
TCCAAATACTTTTC 3> | 163B* + (RR) + + +
and 5 CGCAGGTTC- 163C* + (Rr) + + +
TACTAATGCAA) were 164A%* + (RR) + + +
used in a total volume of 164B* + (Rr) + + +

25 pl reaction mixture

containing 1X PCR buffer

(10 mM Tris-HCI (pH-9.0), 1.5 mM MgCl,, 50 mM KCI, and 0.01% gelatin), 100 uM of each dNTP (Sigma, St. Louis,
MO, USA), 0.75 U Taq DNA Polymerase (Bangalore Genei Pvt. Ltd, Bangalore, India), 4.0 picomoles of each primer,
0.4X SYBR green dye (Sigma, St. Louis, MO, USA), and 100 ng of genomic DNA. Amplifications were performed us-
ing the following thermal cycling profile: 1 cycle of 94°C for 2 min, 35 cycles of 94°C for 1 min, 60°C for 1 min, 72°C
for 1 min, and a final extension of 72°C for 7 min.

Analysis of results. The presence or absence of a band in MAS were analyzed in three ways, using a quantification
curve, by a melting analysis, and using a +/— assay of the RT—PCR technique. To compare RT-PCR results, PCR
products were resolved on 2% agarose gels, stained with ethidium bromide solution (0.5%), and visualized under a UV
transilluminator where the presence or absence of bands were scored.
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Results and discussion. The protocol parameters were optimized. We observed that samples with DNA concentration
of 100 ng and a primer concentration of 4.0 picomoles (each) gave well resolved peaks. Thermal cycling conditions
were similar to that used in the Master Cycle Gradient 5300.

Analysis using a quantification
curve. Progress of DNA amplifi-
cation during PCR could be mon-
itored in real time by measuring
the intensity of fluorescent dyes
during amplification using quan-
tification curve. A quantification
curve is the curve obtained by
plotting the increase in fluores-
cence (Y axis) as the amplifica-
tion of the target DNA is started
(X axis). Carriers increase in
fluorescence as the amplification
of target DNA started, and non-
carriers of Sr24 gene showed no
increase in fluorescence because
it lacks the target DNA (Fig. 1).
However, using a quantification
curve for the analysis needs to be
further standardized.

Analysis using a melting curve.
Melting curves were performed
at the end of SYBR green
quantitative RT-PCR to check
for primer-dimer or nonspecific
product formation. Using plots
of dI/dT against temperature after
amplification, the results were
analyzed using peaks indicating
the Tm (melting temperature) of
the amplified products. From the
melting curve analysis, we could
differentiate between individuals
carrying Sr24 gene and noncar-
riers (Table 1, p.21). We also
could distinguish homozygous
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Fig. 1. Analysis of results baseyd on a quantification curve. Carriers of the Sr24
gene, such as 163B and 163C, show sharp peaks above the threshold level of 200
fluorescence units, whereas the noncarrier Kalyan Sona does not show any peak.
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Fig. 2. Analysis of results based on a melting curve. The melting temperature
was approximately 83.9°C. A —relative fluorescence units was 120% for carriers
of the Sr24 gene with homozygous allele 163B*; B — 163C* with heterozygous
allele for Sr24, the relative fluorescence unit was 70%, approximately half that
of homozygous 163B; and C — Kalyan Sona with no peak. * F, ‘Kalyan Sona
(susceptible parent, rr) / Vaishali (Sr24).

Sr24 (RR) individuals from heterozygous individuals (Rr) (F, of ‘Kalyan sona / Vaishali) and also the susceptible parent
(rr). The peak height of a heterozygous plant was approximately half that of a homozygous plant (Fig. 2).

Analysis by +/- assay. In RT-PCR, the +/— assay can be used to score the presence or absence of a marker/gene based
on the quantification curve, where an increase in the fluorescence unit above a threshold level will be considered posi-
tive and below the threshold level will be considered negative. The threshold level also can be manually adjusted and

examined for positives and negatives of the Sr24 gene (Table 1, p. 21).

Conclusions. In MAS, a large number of populations have to be screened using conventional PCR techniques, and re-
quires post-PCR processing, such as resolving in agarose gels, which is time consuming and sometimes may lead to false
results due to cross contamination. To overcome these delays and errors, and also to screen a large number of popula-
tions, the RT-PCR technique has been used to screen a large number of samples for the presence or absence of a gene of
using specific primers. Application of RT-PCR in MAS has not been reported in literature, but the use of this technique
for the development of molecular markers has been reported in olive plants by Giménez et al. (2010). We used a specific
primer for a SCAR marker reported for stem rust resistance gene Sr24 (Gupta et al. 2006). The results of phenotypic
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and genotypic data of conventional PCR and RT-PCR (melting curve) were compared, and they were found to match
exactly, indicating the advantage of using RT-PCR in MAS. This method could avoid post-PCR processing with agarose
gel electrophoresis and, thereby, save time. However, the use of a quantification curve for the analysis needs further
standardization.
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Threshability in recombinant inbred lines of wheat.
S.G. Bhagwat.

Recombinant inbred lines of bread wheat arising from two cultivars. Kalyan Sona and Sonalika. were raised in the field
at Trombay in 2010-11 season. The lines were sown at two sowing dates corresponding to normal and late sowing. At
harvest, one spike each from each RIL was collected at random. Spikelet number and rachis length were recorded. The
spikes were threshed by hand and a rating was given, beginning with 1.0 for the softest threshing up to 5.0 for very hard
threshing.

. . . . Table 2. Scores for threshability in field grown
Results and discussion. As in earlier years, Kalyan Sona recombinant inbred lines between Kalyan Sona (soft
was sqfter threshl.n.g than. Sonalika. The RILs showed differ- threshing) and Sonalika (hard threshing). Spikes were
ences in threshability. Lines softer and harder than the par- rated from 1.0 for the softest threshing up to 5.0 for
ents were observed. The distribution for threshability of the very hard threshing.
late sown lines is shown in Table 2. Correlation coefficients et Rating i
were calculated between some of the traits using Microsoft
Excel (Table 3). Very soft 1.0 17
Intermediate 1.5 00

A significant correlation was found between the Kalyan Sona type 20 45
threshability ratings for 2009-10 and 2010-11. Although Intermediate 2.5 06
the ratings are based on single spikes and are recorded us- Sonalika type 30 25
ing a subjective assessment, the correlation showed that Intermediate 35 21
the procedure gave repeatable results. Lower ratings were Hard threshing 40 15
less consistent and the reliability was better for lines with Intermediate 45 02
higher ratings. When the ratings were for soft (1.0 to 2.5), Very hard threshing 50 07

intermediate (3.0 and 3.5), and hard

(4.0 0 5.0), the frequencies were 52, Table 3. Correlation coefficients between selected traits for “Kalyan Sona/
62, and 24 (2009-10) .and 68, .46’, and Sonalike’ recombinant inbred lines (RIL). ** indicates significance at the
24 (2010-11), respectively. Signifi- 1% level.

cant correlations for rachis length and Number of | Correlation
spikelets/cm of rachis indicated that the Trait RILs coefficient
RILs were stabilized for these traits. — -

These RILs could be used to identify Threshability rating; 2009-10 and 201011 138 r=0.56%*
loci governing threshability and spike Rachis length; 2009-10 and 201011 130 r=0.54%*
morphology. Spikelets/cm of rachis; 2009-10 and 201011 | 137 r=0.58*%*
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During the domestication of bread wheat, selection for the free threshing habit enhanced its suitability for
cultivation. Two mutations, g to Q on chromosome 5A and Tg to tg on chromosome 2D, mainly are responsible for the
free threshing habit of bread wheat. Because threshability is an important trait, many studies have sought to map the loci
involved. Jantasuriyarat et al. (2004) analyzed the ITMI mapping population and observed that two QTL that affected
threshability were located on chromosomes 2D and SA. The QTL on 2D probably represented the effect of Tg, the gene
for tenacious glumes. The QTL on 5A are believed to represent the effect of Q. Free threshing-related characteristics
were more affected by Tg and to a lesser extent by Q. Other QTL that were significantly associated with threshability in
at least one environment were located on chromosomes 2A, 2B, 6A, 6D, and 7B.

Nalam et al. (2007) analyzed RILs developed by ITMI and a ‘Chinese Spring/Chinese Spring 2D’ F, population
and observed that in the ITMI population, two QTL affected threshability and their location coincided with the two QTL
affecting glume tenacity. In the ‘Chinese Spring/Chinese Spring 2D’ F, population, the location of QTL that affected
glume tenacity coincided with 7g/. These results suggest that the effect of Tg/ and threshability is through the level of
attachment of the glumes to the rachilla. In our experiments, we observed that RILs obtained from two free-threshing
cultivars showed variation for threshability. The variation was studied using hand threshing. More observations were
made during the winter season of 2010-11, which are reported here.

Acknowledgement. To Shri Vikas and Shri Sudhakar Mali for help with the field work.
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Current activities.
Suman Bakshi, S.G. Bhagwat, Chun Mei Chang, and A.S. Shitre.

Bread wheat cultivars were grown in a replicated experiment and measurements were made on the canopy tempera-

ture depression. Another study monitored translocation of reserves from stem to the grain. Analysis of the data is in
progress. An RIL population from the intervarietal cross ‘Sonalika/Kalyan Sona’, a bread wheat RIL population for
grain protein content, and early flowering mutant lines in the background of cultivar C306, genotype MP3054, and
Hindi62 were carried forward. Grain size and shape mutants of the long grain durum genotype PBND 1625 and morpho-
logical mutants in a bread wheat genotype carrying multiple phenotypic markers were carried forward. The backcross
populations carrying sphaerococcum locus in Kalyan Sona background were carried forward. Other genetic stocks, such
as an ADH variant (tall and dwarf) and a lax mutant of sphaerococcum type in Kalyan Sona background were carried
forward.

Wheat seeds are exposed to soil conditions after sowing, which may include salinity and could affect germina-
tion. Seeds of T. turgidum subsp. dicoccum and T. aestivum subsp. aestivum were soaked in increasing concentrations
(100-500 mM) of NaCl and the germination percent and seedling height were measured. We observed that the germina-
tion percent decreased beyond 300 mM; seedling growth was reduced by 40-45% at 100 mM. The aleurone layers of T.
turdigum subsp. dicoccum and T. aestivum subsp. aestivum were incubated in liquid medium in the presence of different
concentrations of NaCl and assayed for amylase stimulation, protein secreted in medium, mitochondrial activity, and
weight loss. There was no effect on secreted protein, however, amylase stimulation, respiration, and weight loss were
affected by NaCl.
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Bakshi S and Bhagwat SG. 2010. Assessment of germplasm of Indian bread wheats for polymorphism at Xgwm261
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Performance of timely and late-sown cultivars under different sowing times.
S.C. Tripathi and O.P. Dhillon.

Summary. A field experiment was conducted during winter seasons of 2005-06 to 2006—07 at the Directorate of Wheat
Research, Karnal, to evaluate the timely sown and late sown recommended cultivars under normal, late, and very late
sowing conditions. A clear picture will be provided as to whether or not timely sown cultivars perform equally good un-
der late and very late sowing conditions. A pooled analysis of two years data revealed a reduction grain yield of 14.4%
as sowing was de