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ABRUNHOSA A. 

CORESTA Meet. Agro-Phyto Groups, 2007, Krakow, abstr. AP 08 

Challenges of crop diversification and replacement. 

In a global context that has become exceedingly hostile towards the marketing of tobacco products, the 

cultivation of tobacco is increasingly being subjected to scrutiny and criticism.  Indeed, this is already 

happening to such an extent that even the legitimacy of tobacco as a crop begins to be questioned, 

frequently depicted as standing in stark contrast to the now generalised concern to reduce the 

consumption of tobacco products globally. 

The recent creation of a study group on diversification and alternative crops by the Conference of the 

Parties to the World Health Organization’s Framework Convention on Tobacco Control (FCTC) 

seems to underline this trend and perhaps for the first time in tobacco history do we see health 

advocates moving into the hitherto unchartered field of agriculture. 

But to what extent is crop replacement or diversification away from tobacco viable and realistic – 

without endangering the livelihood of millions of tobacco growers worldwide – especially if it is done 

on a large scale? 

This paper explores the various aspects that cause farmers worldwide to privilege tobacco as a crop 

and examines the different challenges associated with shifting to alternative crops.  It also exemplifies 

how tobacco frequently serves as a capital base for diversification. 

It concludes by drawing attention to the danger of seeking a one-fits-all formula to try to phase out 

tobacco and of seeing policies that impact on the agricultural sector be defined by health advocates 

rather than professionals with agricultural experience, which is so necessary to fully apprehend all 

implications of artificially created market restraints. 

International Tobacco Growers' Association, Castelo Branco, Portugal. 
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BAILEY W.A.(1); PEARCE R.C.(2) 

CORESTA Meet. Agro-Phyto Groups, 2007, Krakow, abstr. AP 30 

Experimental herbicide systems for postemergence weed control in no-tillage dark tobacco. 

Conservation tillage systems for tobacco conserve soil moisture and substantially reduce energy costs 

and soil erosion by wind and water.  Conservation tillage can also allow tobacco growers to make 

more timely pesticide applications in the field during wet periods.  Since mechanical cultivation is not 

used to supplement herbicides in conservation tillage systems, achieving season-long weed control can 

be difficult.  Broadleaf weeds that escape early-season herbicide applications can be problematic in 

no-till tobacco.  For this reason, experiments were conducted at Princeton, KY in 2004 and 2005 to 

evaluate weed control efficacy and crop tolerance of experimental broadleaf herbicides in no-till dark 

tobacco.  'Narrowleaf Madole' dark tobacco was established at 4900 plants/A into burned-down fescue 

sod in 2004 and burned-down wheat stubble in 2005.  The entire experimental area received 

sulfentrazone at 0.42 kg ai/ha plus clomazone at 0.84 kg ai/ha as a soil surface application prior to 

transplanting.  Postemergence herbicides tested included trifloxysulfuron-sodium, halosulfuron-

methyl, carfentrazone, and paraquat.  Trifloxysulfuron-methyl (5.3 g ai/ha) and halosulfuron-methyl 

(53 g ai/ha) were applied as postemergence over-the-top (POT) applications and as postemergence-

directed (PD) applications.  Carfentrazone (17.5 g ai/ha) and paraquat (0.21 kg ai/ha) were applied as 

PD applications only.  Tobacco injury from POT herbicide applications of trifloxysulfuron-sodium or 

halosulfuron-methyl ranged from 8 to 19%, with very little injury caused from PD applications of 

these herbicides.  However, tobacco was injured 10 to 39% by carfentrazone PD and 53 to 58% by 

paraquat PD.  Although paraquat was the most injurious herbicide, it provided the most consistent 

late-season weed control of horsenettle (Solanum carolinense L.), honeyvine milkweed (Ampelamus 

albidus L.), and ivyleaf morningglory (Ipomoea hederacea L.).  Tobacco yield ranged from 2781 to 

3208 kg/ha in 2004 and 2387 to 2595 kg/ha in 2005.  Halosulfuron-methyl POT was the only 

herbicide application that resulted in a significant decrease in tobacco yield. 

1. University of Kentucky, Department of Plant & Soil Sciences, Research and Education Center, 

Princeton, KY 42445, USA. 

2. University of Kentucky, Department of Plant & Soil Sciences, Lexington, KY 40546, USA. 

 

BERBEĆ A. 

CORESTA Meet. Agro-Phyto Groups, 2007, Krakow, abstr. AP 18 

Field performance of flue-cured tobacco lines resistant to Chalara elegans and their hybrids. 

Four flue-cured tobacco breeding lines (WAC 119, WAC 120, WAC 121, WTN 120) with N. debneyi-

type resistance to Chalara elegans derived either from AC Gayed (WAC 119, WAC 120, WAC 121) 

or TN 90 (WTN 120) and their hybrids were investigated in a semi-diallel design grown in three 

randomized blocks under standard flue-cured tobacco management.  The eleven entries plus cv. 

Wiślica as a reference variety were compared for selected growth parameters; number of leaves, leaf 

size at three stalk positions (lugs, leaves, tips), plant height and cured leaf yield parameters (yield per 

unit area, percentage of superior grades, money returns from 1 ha of crop).  The trial was performed at 

a site with minimal challenge from Chalara elegans so that the potential of the studied lines and their 

hybrids uncompromised by disease effect could be evaluated. 

Even though the studied lines and hybrids showed a high degree of morphological similarity among 

themselves and with cv. Wiślica, there were some significant differences for leaf number, leaf size, 

yield and money returns from 1 ha.  Diallel analysis showed that WAC 119 showed the highest 

general combining ability for yield and for gross returns from 1 ha of culture.  Superior yields in 

hybrid combinations involving WAC 119 were related to later maturity (higher number of days to 

flower). 

Institute of Soil Science and Plant Cultivation-State Research Institute, ul. Czartoryskich 8, 

24-100 Puławy, Poland. 
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BERTRAND P.(1); MOORE J.M.(2); McGRIFF E.(3); BROWN S.(4) 

CORESTA Meet. Agro-Phyto Groups, 2007, Krakow, abstr. AP 40 

Constructing a strip-tillage system to aid reduction of spotted wilt. 

Spotted wilt caused by tomato spotted wilt tospovirus emerged in Georgia tobacco in 1985.  Since 

1995 spotted wilt has caused more loss than all other diseases combined.  Losses of 25-30% of 

individual plants are expected.  Greater losses are common.  Standard chemical treatments 

(acibenzolar-S-methyl plus imidacloprid) can provide 40-50% reduction of losses.  This level of 

control is significant but often insufficient.  Further means of reducing spotted wilt are being 

investigated.  This is a summary of one of these endeavors. 

Strip-tillage systems were introduced in Georgia about 1990 to reduce land preparation costs and soil 

erosion loss in peanut and cotton production.  It was noted that peanuts produced with strip-tillage 

showed a reduced incidence of spotted wilt compared to conventional tillage production.  Peanut data 

showed residue on the beds reduced spotted wilt.  Losses were further reduced with thicker mats of 

litter.  Peanuts are grown by direct seeding.  Tobacco is grown from transplants.  Thick mats of litter 

on beds prevent transplanting.  Litter mats placed behind the transplanter or sparse litter allowing 

transplanting did not reduce spotted wilt in tobacco. 

Further research on tobacco showed if rows of small grain stubble were left standing 15-20cm high on 

the bed shoulders, with tobacco planted between the tiller curtains, spotted wilt could be reduced 

(p=0.05).  In 2004 tobacco grown with this system reduced spotted wilt to 27% from 54% in tobacco 

grown with conventional tillage.  In 2006 spotted wilt was reduced to 27% with our strip tillage 

program from 39% in conventional tillage.  In both years the effect provided by strip-tillage was 

additive to the reductions provided by standard chemical treatments. 

1. Department of Plant Pathology, The University of Georgia, Tifton, GA, USA. 

2. Department of Crop Soil Sciences, The University of Georgia, Tifton, GA, USA. 

3. Coffee County Extension Coordinator, The University of Georgia, Douglas, GA, USA. 

4. Colquitt County Extension Coordinator, The University of Georgia, Moultrie, GA, USA. 
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BINDUMADHAVA H.(1); SHESHSHAYEE M.S.(1); UDAYAKUMAR M.(1); MANI M.(2); 

SRINIVAS P.(2) 

CORESTA Meet. Agro-Phyto Groups, 2007, Krakow, abstr. AP 25 

Carbon Isotope Discrimination (Δ
13

C) technique to measure the effect of irrigation methods on 

Photosynthetic Efficiency (PE) and Water Use Efficiency (WUE) in tobacco. 

Improving water mining from deeper layers of the soil, efficiency of water use (WUE) and moisture 

conservation plays a vital role in sustaining and enhancing crop productivity.  Tobacco, being a fast 

growing plant species with large transpirational leaf area, improving the WUE and water acquisition, 

demands research priority.  In the current investigation, a field experiment was conducted during the 

2004-05 crop season in the Northern Light Soil region (W. Godavari district, AP, India), to examine 

the influence of irrigation methods like drip irrigation, drip irrigation + fertigation and check basin 

system of surface irrigation on photosynthetic efficiency coupled with WUE, measured at single leaf 

level by gas exchange and whole plant level by Δ
13

C, in flue-cured tobacco. 

The gas exchange traits showed significant variations across the irrigation treatments and age of 

leaves.  The photosynthetic rate (Pn) of the 3
rd
 leaf from the apex, was similar in plants grown with 

check basin (33.6 µmol m
-2

s
-1
), and drip irrigation (33.0 µmol m

-2
s

-1
) conditions, followed by plants 

grown under drip + fertigation (30.4 µmol m
-2

s
-1

).  The stomatal conductance (gs) and transpiration 

rate (T) also followed a similar trend.  However for the 10
th
 leaf, the Pn was maximum in plants grown 

under drip irrigation (29.9 µmol m
-2

s
-1

), closely followed by drip + fertigation treatment (26.63 µmol 

m
-2

s
-1

).  The lowest Pn of 14.8 µmol m
-2

s
-1 

was observed in surface irrigated plants.  A similar pattern 

was observed for both gs and transpiration rate for the 10
th
 leaf.  The mean intrinsic WUE (Pn/gs) for 

3
rd

 and 10
th
 leaf was maximum in drip + fertigation treated plants compared to surface irrigated plants 

(77.16 and 61.75 respectively), indicating that, even the relatively older leaves maintained the 

photosynthetic and water use efficiencies with drip irrigation and drip + fertigation treatments. 

The Δ
13

C, a time integrated measure of WUE also confirmed the finding that, the drip alone and drip + 

fertigation treated plants showed lower Δ
13

C values compared to surface irrigated plants, suggesting the 

intrinsic photosynthetic efficiency of plants grown with drip and drip + fertigation treatment was 

relatively superior than the plants which were grown under surface irrigated conditions. 

1. Department of Crop Physiology, University of Agricultural Sciences, GKVK, Bangalore, India. 

2. Research Department, ITC Limited - ILTD Division, Rajahmundry, India. 
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BRAULT-HERNANDEZ M.(1); MORNET F.(2) 

CORESTA Meet. Agro-Phyto Groups, 2007, Krakow, abstr. AP 28 

Orobanche ramosa on tobacco in France: extension, biology and control methods. 

For a few years, in France, Orobanche ramosa L. (broomrape) has become a real agronomic threat in 

three important industrial crops: winter rape, tobacco and hemp.  In 2003, it was observed parasitizing 

tobacco and hemp and 22 out of the 96 French departments were infested.  On tobacco, seven out of 

the eight French co-operative societies were concerned by broomrape with 0.2 to 17.7% of the tobacco 

acreage infested. 

To obtain a better understanding of the parasite biology, the broomrape cycle of development was 

determined on the tobacco variety Virginia ITB 31612 during 2002, and compared during 2003 and 

2004.  During 2003, the warmest year, broomrape developed more rapidly.  So, the parameter "sum of 

temperatures" was considered and it appeared correlated with parasite stages of development. 

In parallel, differences of susceptibility were observed between this tobacco variety and three others, 

two Virginia (ITB 33024 and ITB 3304) and one Burley (ITB 501).  Unfortunately, no resistant 

variety was identified. 

Among control methods tested against broomrape in tobacco fields by ANITTA (National Tobacco 

Technical Center), the use of maleic hydrazide was the most promising one.  In 2003, after a tobacco 

foliar spray with this systemic herbicide, O. ramosa spikes were harvested and the germinative power 

of broomrape seeds and their viability were tested in vitro.  The application of 3000 g a.i. ha
-1

 of 

maleic hydrazide drastically decreased the viability of broomrape seeds by 65%, without any 

significant phytotoxicity for the crop.  During 2005, this treatment was tested in a program for the 

registration of Perlot, a commercial formulation of maleic hydrazide, against O. ramosa in tobacco 

fields.  Results showed the same tendency as in 2003, an amount of 3000 g of a.i ha
-1

 could decrease 

the viability of seeds by about 80%. 

1. Laboratoire de Parasitologie et Physiologie Végétale, Université Pierre et Marie Curie, 4 place 

Jussieu, 75005 Paris, France. 

2. ANITTA, Domaine de la Tour, 769 route de Sainte Alvère, 24100 Bergerac, France. 

 

CUI Hong; LI Xuejun; WEI Yaowei; WANG Suqin 

CORESTA Meet. Agro-Phyto Groups, 2007, Krakow, abstr. AP 14 

A novel datura-tobacco hybrid TD 801 produced by total DNA transformation method. 

In order to breed a quality tobacco variety of curative function, hairy datura (Datura innoxia Mil1), a 

traditional medicinal plant for curing cough and asthma through burning and fumigating, was used to 

create a hybrid with tobacco (Nicotiana tabacum L. cv. Basma) by total DNA transformation method.  

A new hybrid descendent, designated as TD801, was obtained after 3 years selection.  TD801 

inherited certain excellent characters from both tobacco and hairy datura phenotypically.  Chemical 

analysis of TD0801 and tobacco showed less noticeable changes in other chemical contents, such as of 

sugar, protein and nicotine.  The typical medicinal substances of hairy datura, e.g. atropine and 

scopolanine, were detected only in hybrid TD801 but not in tobacco.  75 random DNA markers were 

used to detect the genomes of tobacco, hairy datura and hybrid TD801 with the objective to assay their 

genetic diversity.  Total 454 bands were produced in TD801 and 21 bands (4.625%) were discovered 

only in hairy datura but not in tobacco, which proved that some DNA fragments of hairy datura were 

integrated into TD801 genome.  This revealed a potential application of TD801 plants as special 

tobacco variety that can help to protect the respiration system when smoked. 

Centre for Tobacco Physiology and Biochemistry, Henan Agricultural University, Zhengzhou 450002, 

China. 
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CZUBACKA A.; DOROSZEWSKA T. 

CORESTA Meet. Agro-Phyto Groups, 2007, Krakow, abstr. AP 13 

Estimating agronomic traits of transgenic tobacco lines. 

Obtaining tobacco resistant to Potato Virus Y (PVY) became possible among other things thanks to 

genetic transformation of plants.  However the presence of a transgene may influence a change to 

other traits besides the expected one.  Therefore estimating agronomic and biological traits of obtained 

transgenic lines is essential.  In this work tobacco transgenic lines belonging to four cultivars modified 

with three genetic constructions were described.  The constructions included viral genes: the coat 

protein gene of Lettuce mosaic virus (LMV) and the replicase gene of PVY used in sense and 

antisense orientation.  Evaluation of chosen farm traits of the transgenic tobacco lines was performed 

by comparing them with their nontransgenic equivalents.  The traits such as growth and development 

rate, height of stalks, leaf area, morphology of plants, course of meiosis and pollen viability were 

described.  Cured leaves were analyzed as regards physical traits and chemical composition.  The 

individual transgenic lines differed from control cultivars to a little extent.  Only insignificant changes, 

mainly in quality of raw material, were observed.  Genetic modification did not cause any changes in 

course of meiosis and pollen viability.  The transgenic lines did not differ from their untransformed 

counterparts.  The lines characterized by the best agronomic and biological traits could be used as the 

initial material for further breeding. 

Institute of Soil Science and Plant Cultivation-State Research Institute, ul. Czartoryskich 8, 

24-100 Puławy, Poland. 

 

DAVENPORT S.(1); CHALK J.(1); ALLEN F.(1); BUTLER L.(1); RIDDICK M.(2) 

CORESTA Meet. Agro-Phyto Groups, 2007, Krakow, abstr. APPOST 12 

Amino acid profiles of both Virginia and Burley tobacco from field to cure. 

Commercially grown Virginia and Burley tobacco (grown in North Carolina) were sampled at 

different time points during development, harvesting and curing to assess biochemical and metabolic 

changes.  The aim was to provide information relating to the timing and build up of specific 

compounds in tobacco throughout growth and curing. 

These samples were used to generate a profile of the amino acid content of both tobacco types at 

harvest through to the final cured material, and demonstrated a striking difference between the two 

types.  This is likely to be due partly to varietal differences but most probably a consequence of the 

very different nature of the flue-curing and air-curing processes.  

In Virginia tobacco there was a large increase in proline and histidine content which may occur in 

response to stress.  Proline levels have been reported to rise dramatically in other plants, in particular 

to water stress and can make up to 80% of the amino acid content under certain conditions (Chen and 

Dickman, 2005).  The fact that flue-curing is a rapid process carried out at high temperatures which 

acts to fix the tissue, explains why the proline content remained high.  The main nitrogen storage 

amino acids, asparagine and glutamine also increased during the initial stages of flue-curing. 

During air-curing the leaves are metabolically active for a longer period of time, proline and histidine 

levels were high at the start of air-curing but then decreased to a less significant level by the end of the 

cure.  Increases in asparagine, aspartate and alanine content were also observed. 

This data provides an important insight into the composition of cured tobacco leaves and offers some 

indication of the amino acids which potentially contribute to the distinctive properties of either 

Virginia or Burley tobaccos. 

Chen and Dickman, 2005, PNAS(102):3459-3464 

1. Advanced Technologies (Cambridge) Ltd., Cambridge CB4 0WA, UK. 

2. R.J. Reynolds Tobacco Company, Winston Salem, NC, USA. 
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DELAVAUD M. 

CORESTA Meet. Agro-Phyto Groups, 2007, Krakow, abstr. AP 44 

European Association for Research and Experimentation in Tobacco (AERET) 

The European Association for Research and Experimentation in Tobacco, AERET, is a non-profit 

making organization, created in Krakow (Poland) on June 19th, 2007.  The main purposes of AERET 

are to share information concerning leaf tobacco production, to implement common research and 

experimentation, and to carry out any other action related to leaf tobacco production at the European 

level.  The head office is situated in Bergerac, in the premises of ANITTA.  As a result, the 

organization is answerable to French laws.  Currently, sixteen members, from nine European 

countries, have joined AERET.  More admissions are underway.  The current areas of work are 

tobacco crop management (mechanization, irrigation, seedbed…), tobacco cultivars, European 

research programs on tobacco leaf production, and blue mould.  Two working groups are working 

specifically on Integrated Pest Management: 

Plant Protection Products: the new EU regulation is expected to increase mutual recognition of PPP 

registrations between European countries.  This regulatory aspect could be of great importance for 

product registration in the near future.  Consequently, the members of AERET are working to gather 

and to share information on PPP (registered or under trial) to benefit from mutual recognition.  

Another expected benefit of this work is the identification and the registration of new PPP useful for 

IPM completion (better specificity, lower residues), comprising biological products. 

Integrated Pest Management: AERET members exchange information on IPM programs conducted in 

each European country.  On this occasion, the types of traps implemented are discussed and treatment 

thresholds for each disease or pest monitored are advised.  The topic of beneficial insects is also 

approached within this group.  In the future, there might be an opportunity to achieve a monitoring 

network for tobacco pests and diseases in Europe. 

ANITTA, Domaine de la Tour, 769 route de Sainte Alvère, 24100 Bergerac, France. 

 

DOOLITTLE D.J.; COOK C.J. 

CORESTA Meet. Agro-Phyto Groups, 2007, Krakow, abstr. IG 02 

An effective product evaluation strategy for PREP cigarettes. 

Cigarette smoking has been shown to substantially increase the risk of a number of diseases; including 

lung cancer, pulmonary disease and heart disease.  There is agreement among many stakeholders that 

the development of potentially reduced exposure cigarette products (PREPs) may offer the opportunity 

to reduce the risk of disease for smokers.  The appropriate testing strategy for evaluating PREPs for 

potential to reduce the risk of smoking-related diseases is an ongoing subject of discussion within the 

scientific community.  R.J. Reynolds Tobacco Company (RJRT) has developed an effective product 

evaluation strategy for PREPs that includes both stewardship and reduced exposure components.  

Product stewardship is a tiered approach focused on ensuring that the proposed product modifications 

do not increase the inherent biological activity of smoke from the modified cigarette.  Stewardship 

studies may include smoke chemistry, in vitro toxicology and animal toxicology studies.  Evaluation 

of reduced exposure may include data from multiple types of studies, including yield data under 

multiple machine regimens, yield-in-use data, and biomarker data from smokers.  In conformance with 

the IOM guidelines it is critically important to demonstrate the biological plausibility of a PREP.  

Biological plausibility requires developing a sufficiently compelling argument based on scientific data 

to support the conclusion that the demonstrated reduction in exposure would be anticipated to result in 

a measurable reduction in morbidity and/or mortality in subsequent clinical or epidemiology studies.  

Approaches that demonstrate biological plausibility include biological and chemical evidence from 

preclinical toxicology studies, biomarkers of exposure and effect in smokers, and quantitative risk 

assessment.  Finally, the scientific evidence developed in support of a potential PREP should be 

reviewed and the PREP conclusion verified by an external scientific body. 

R.J. Reynolds Tobacco Company, Research and Development, Winston-Salem, NC, USA. 
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DOROSZEWSKA T. 

CORESTA Meet. Agro-Phyto Groups, 2007, Krakow, abstr. AP 38 

Obtaining tolerance to different Potato Virus Y (PVY) isolates as a result of a transfer of 

resistance from Nicotiana africana Merxm. to Nicotiana tabacum L. 

The investigations on the transfer of PVY resistance from the wild species Nicotiana africana Merxm. 

to cultivated tobacco involved, as the starting hybrid, the sesquidiploid (BC1) derived from 

backcrossing the amphidiploid N. tabacum cv. BP-210 × N. africana to N. tabacum.  The 

sesquidiploid was backcrossed to cv. BP=210 and the successive generations of the hybrid were 

obtained by selfing. 

The cytological investigations covered counts of mitotic chromosomes, meiotic configurations and 

pollen viability.  The number of mitotic chromosomes varied in the generations studied.  In pollen 

mother cells the number of univalents decreased with advancing generations.  In Metaphase I, 

univalents were visible outside the metaphase plate and were observed as lagging chromosomes I 

Anaphase I.  In further meiotic stages the univalents were not included in daughter nuclei.  Chromatin 

bridges and chromosome fragments were observed.  As N. africana chromosomes were eliminated 

there was an increase in pollen viability.  Stable 48-chromosome lines were found in the BC2F4 

generation. 

In the resistance studies using the very virulent strain Y
NZ

 there was an increase in the percentage of 

resistant plants with each of the advancing generations BC2, BC2F1 and BC2F2.  As a result of the 

selection for resistance to PVY carried out under natural field infection in further generations BC2F3 – 

BC2F6 breeding lines resistant to or tolerant of the occurring isolates were selected. 

Testing for resistance of the breeding lines BPA using six different isolates showed the resistance to be 

higher than in the N. tabacum cultivars as it shows itself as the absence of necrotic responses on the 

plant though the resistance is lower than that in the donor species N. africana.  However, since 

necrotic infections of N. tabacum are on the increase the stable breeding lines carrying N. africana-

derived resistance factors to different strains and isolates of PVY are the source of a very valuable 

germplasm to be used for breeding. 

Institute of Soil Science and Plant Cultivation-State Research Institute, ul. Czartoryskich 8, 

24-100 Puławy, Poland. 
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DUNN J. 

CORESTA Meet. Agro-Phyto Groups, 2007, Krakow, abstr. AP 09 

ECLT - Next steps. 

The presentation will update CORESTA members on ECLT activities and more specifically upon the 

strategic refocusing of the Foundation as a catalyst for policy change in the countries within which we 

currently operate.  ECLT objectives are to contribute to the elimination of child labour within tobacco 

and agriculture more generally. 

The presentation contextualizes push factors and risks, including the impacts of HIV/Aids, poverty 

and illiteracy, currently contributing to significant increases in the vulnerability of communities 

actively involved in tobacco production and supply and outlines the responses required by key actors 

including the tobacco industry. 

Essentially ECLT having established evidence of best practice, through our country based 

programming which espouses a livelihoods approach to issues relating to child labour, is now seeking 

to take what have been previously regarded as ‘private’ supply chain issues into the public domain as 

issues of national and international importance around which donors and the wider international 

community should be encouraged and required to act. 

The presentation seeks to outline current realities, strategies and suggestions for a holistic approach 

and sustainable response to the issue of child labour. 

ECLT Foundation, 14, rue Jacques-Dalphin, 1227 Carouge, Geneva, Switzerland. 

 

EBERHARDT H.-J.(1); CZECHOWICZ M.(2) 

CORESTA Meet. Agro-Phyto Groups, 2007, Krakow, abstr. IG 01 

Trends in crop protection agent residue levels by tobacco types over time: an evaluation of the 

VdC database. 

The VdC database for collecting information on crop protection agent residues on raw tobaccos has 

grown considerably in size over time.  The most recent version (No. 4) contains over a million entries.  

The database is regularly and intensively used by the participating companies and the Agro-chemical 

Advisory Committee (ACAC) of CORESTA, both as a source of information on the present state of 

residues in certain tobacco-growing countries and as a basis for evaluating the use of crop protection 

agents on tobacco according to the rules of GAP (Good Agricultural Practices).  The amount of data 

available on 333 different pesticides from 88 countries of origin form a sound basis for drawing up an 

overview of pesticide use worldwide according to the GAP standards.  Different parameters can be 

used and combined to evaluate the data, such as the crop protection agent itself, or origins, tobacco 

types or crop years. 

The more than one million data contained in the most recent version of the VdC database cover a total 

of 7 tobacco types such as Virginia flue-cured (54.2%), Burley (23.8%), dark air-cured (3.9%), 

Kentucky fire-cured (1,5%), Oriental / Semi-Oriental (15,5%), sun-cured (0.9%) and Maryland 

(0.2%).  The documentation of all pesticide residues measured over time and over a sequence of crop 

years within the different tobacco types shows the continuous decrease in residue-containing samples 

starting in the nineties up to 2005. 

An exception is sun-cured tobacco, which reveals only minor variations due to the relatively short 

period of residue data collection (2001-2005).  Approximately 80% of the entire tobacco production 

worldwide can be attributed to 11 tobacco-growing countries.  These are, among others, China, USA, 

Brazil, India, Argentina and, in the EU, Italy and Greece.  Taking into account the most important 

tobacco-growing countries and the tobacco types produced there, a survey of the residue situation in 

these countries over the period crop years under review is drawn up on the basis of the data available.  

Factors possibly involved in the country- and/or tobacco-specific developments following the use of 

the crop protection agents will be discussed. 

1. Verband der Cigarettenindustrie, Neustädtische Kirchstr. 8, D-10117 Berlin, Germany. 

2. AMC Consulting, ul. Marcinkowskiego 7/5, PL-48-300 Nysa, Poland. 
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GIVAN W.(1); MOORE J.M.(2) 

CORESTA Meet. Agro-Phyto Groups, 2007, Krakow, abstr. AP 07 

Fuel cost uncertainty effects on flue-cured tobacco production. 

Flue-cured tobacco production involves high labor and fuel-energy inputs.  Approximately 25% of the 

cash costs of producing flue-cured tobacco in the U.S. is fuel cost.  Most of these costs are for fuel 

derived from crude oil for drying the leaf.  However, flue-cured production in other countries 

command the same amount of energy for drying.  These systems frequently used energy obtained from 

other fuels, such as wood. 

About 100 countries currently produce tobacco.  Approximately 80% of flue-cured leaf is produced by 

seven countries, the majority of these being developing nations. 

The run up in crude oil prices in recent years, and an accompanying rise in fuel prices, has resulted in 

a disproportionate rise in flue-cured production costs where crude oil derived fuel is used. 

Higher fuel costs have raised the question of fuel vs. food in the U.S where 25% of the current corn 

crop is destined for ethanol production.  This has resulted in a run-up in corn prices causing higher 

costs for producing meat animals.  Various studies have shown the total energy required to fertilize, 

grow and dry corn, plus distillation of ethanol is almost equal to the energy obtained from ethanol.  

But as we are dealing with converting a solid form of energy into a liquid form, we apparently will 

have more ethanol production in the immediate future. 

An economic analysis with current corn prices indicate most of the profit from ethanol is in the form 

of a government tax rebate.  A given amount of ethanol has about 67% as much energy as that in 

gasoline, and about 62% as much energy in diesel.  The amount of ethanol required to perform a job is 

greater than the amounts of gasoline and/or diesel for the same job. 

With a growing demand in the world for fuel (oil), we are facing a long-term price increase outlook 

for fuel.  This will encourage more research into alternative fuels.  Ethanol is currently produced in 

Brazil from sugar cane at relatively low costs.  But much of this fuel is used within the country and not 

all countries are adapted for growing sugar cane. 

More efficient means of converting solid fuel into liquid fuels will likely take place.  But until this 

happens, farmers will be facing rising fuel prices.  Higher fuel costs have the potential for reducing 

tobacco output in any country.  But should other locations have a lower cost fuel source, then that 

country might be able to sustain or increase production. 

1. Agricultural Economist, The University of Georgia, Athens, Georgia, USA. 

2. Extension Agronomist, The University of Georgia, Tifton, Georgia, USA. 

 

GUO Zhaokui(1); YANG Qian(1); YAN Peiqiang(2); WAN Xiuqing(2) 

CORESTA Meet. Agro-Phyto Groups, 2007, Krakow, abstr. AP 37 

Functional characterization of a high-affinity K
+
 transporter NrHAK1 in Nicotiana rustica. 

A novel High-affinity potassium transporter gene NrHAK1 was isolated from Nicotiana rustica roots.  

The cDNA of NrHAK1 contains 2488 nucleotides and an ORF of 2331 nucleotides that encodes a 

protein of 777 amino acids (Mr 87.6 kdaltons) with 12 predicted transmembrane domains.  The amino 

acid sequence encoded by the NrHAK1 cDNA shows high homology to that of High-affinity 

potassium transporter in Mesembryanthemum, Phytolacca acinosa and Arabidopsis thaliana etc.  The 

NrHAK1 gene can also complement yeast mutants defective in K
+
 uptake.  Transcript levels of 

NrHAK1 increased by K
+
 starvation and by salt stress of 200 mM NaCl in leaves and roots.  These 

results suggest that NrHAK1 plays an important role in potassium transportation in Nicotiana. 

1. Harbin Institute of Technology, Life Sciences & Engineering Dept, Harbin 150001, China. 

2. Heilongjiang Tobacco Research Institute, Mudanjiang 157011, China. 
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IMAI T.; KASAISHI Y. 

CORESTA Meet. Agro-Phyto Groups, 2007, Krakow, abstr. AP 34 

Optimum placing of pheromone traps for monitoring tobacco moth in warehouse. 

The efficacy of pheromone traps is affected by trap placement and pest biology, as well as by the trap 

and lure design.  We evaluated the effect of trap placement and density on catches of tobacco moth 

using release-capture experiments. 

In a 9 × 15 × 4.2-5.8 m shed, six traps were mounted vertically on a wall.  Another six were hung from 

the ceiling, respectively, at the same six heights.  Higher catches were obtained near the ceiling and at 

1-2 m above the floor under dark conditions.  Catches at 1-2 m became inconspicuous when light 

shone from upper windows.  The traps on the wall caught significantly more moths than those that 

were suspended aerially, irrespective of light conditions.  These results suggest practical 

considerations for monitoring: the elimination of lighting during the night and placement of traps on 

surfaces at 1-2 m height are recommended. 

In a 42.3 × 36.5 × 4 m warehouse compartment, experiments were performed using 1-23 traps.  Even 

using a single trap, 33% of the released moths were captured and the capture ratio increased with 

increasing trap density.  When more than eight traps were placed, the highest catches were obtained by 

the nearest trap from the release point.  On the other hand, localization was impossible, when less than 

four traps were used.  These results suggest that the number of traps required should be changed in 

response to monitoring purposes: for detection of infestation, one trap can sufficiently cover a 1,540 

m
2
 warehouse compartment (0.06 traps/100 m

2
); eight traps (0.5 traps/100 m

2
) should be placed for 

localization, by which the infested area can be inferred from the highest catch. 

Japan Tobacco Inc., Leaf Tobacco Research Center, 1900 Idei, Oyama, Tochigi 323-0808, Japan. 

 

IVORS K.L.(1); GREENE M.D.(1); GALLUP C.A.(2); SHEW H.D.(2) 

CORESTA Meet. Agro-Phyto Groups, 2007, Krakow, abstr. AP 15 

Multilocus gene sequencing of the tobacco black shank pathogen, Phytophthora nicotianae. 

The soilborne oomycete Phytophthora nicotianae causes a destructive disease known as black shank 

in cultivated tobacco.  Black shank is widespread in the U.S.; losses over the past five years reached 

more than $80 million.  Three races of P. nicotianae have been identified based on their differential 

ability to infect varieties of tobacco containing the Phl and Php resistance genes.  In North Carolina 

(NC), fields are generally infested with races 0 and/or 1, with race 1 predominating in many areas, 

coinciding with the introduction of varieties containing the Php gene.  Pathogen race shifts in response 

to the introduction of resistance genes is a significant concern as host resistance is the most 

economical and widely used strategy for black shank control.  Multilocus gene sequencing of twenty 

P. nicotianae isolates from the World Phytophthora Collection and the Phytophthora Database 

(www.phytophthoradb.org) has identified DNA variation in one region so far.  Two hundred P. 

nicotianae isolates collected in 2006 from NC Burley and flue-cured tobacco fields with both mating 

types, mixed races or unique soil physics or chemistries were selected for ITS and Cox I sequencing to 

identify the degree of genetic diversity present in field populations.  Such information may help 

identify factors correlated with race shifts in P. nicotianae. 

1. North Carolina State University, Department of Plant Pathology, Fletcher, NC 28732, USA. 

2. North Carolina State University, Department of Plant Pathology, Raleigh, NC 27695, USA. 
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JACK A.M.; LI Xiaolong; FANNIN F.F.; DYE N.; BUSH L.P. 

CORESTA Meet. Agro-Phyto Groups, 2007, Krakow, abstr. AP 02 

Multiple leaf screening to reduce nicotine to nornicotine conversion in Burley tobacco. 

Foundation seed of most Burley tobacco varieties is now routinely screened to eliminate nicotine 

converter plants, which demethylate nicotine to nornicotine, a precursor of NNN (N'-

nitrosonornicotine), the predominant TSNA in Burley.  It is important to accurately identify converter 

plants for rouging, but some populations are notoriously variable.  Previous work has shown that 

plants in such populations are very often chimeric; i.e. they would often be classified as converters on 

the basis of one leaf, and as non-converters on the basis of another.  The objective of this study was to 

establish whether screening multiple leaves per plant was more effective than screening one leaf per 

plant.  Three Foundation seed populations were established for each of two Burley varieties, VA 509, 

a high and unstable converter, and TN 90, a moderate converter.  Fifty plants of each variety were 

screened and seed bulked in three different ways: unscreened (bulk of all 50 plants), single leaf 

screened (bulk of all plants with <3% conversion in one leaf) and multiple leaf screened (bulk of all 

plants with <3% conversion in all of eight leaves).  These six populations were grown in a randomized 

complete block design and sampled one month after transplanting according to the LC Protocol, and 

again after curing and stripping.  Cured leaf samples were analyzed for alkaloids and TSNAs.  For VA 

509, screening of multiple leaves vs. one leaf reduced conversion from 26% to 12% in the early 

samples, and from 18% to 7% in the cured leaf samples.  Conversion in the unscreened population was 

60% in the early samples and 52% in the cured leaf samples.  There was little difference between 

treatments in TN 90, although the trend was the same as for VA 509, with conversion ranging from 

5.4% to 7.5%.  Lamina NNN followed the same trend as conversion. 

University of Kentucky, Lexington, KY 40546, USA. 

 

JACKISCH R.M.; ROVEDDER J.H.; MALLMANN I.L.; LORENCETTI C.; SANTOS M.; 

PANIZ C. 

CORESTA Meet. Agro-Phyto Groups, 2007, Krakow, abstr. AP 35 

Burley tobacco post-curing management and its effect in the nitrosamine amount. 

Nitrosamines can be found in different products as well as food, cosmetics and tobacco products.  

However, tobacco specific nitrosamines (TSNA) usually cannot be detected in fresh tobacco.  They 

are formed mainly during the later stages of the colouring phase in curing and during subsequent 

storage.  TSNA are most often found in Burley and other air-cured tobaccos, but in significant 

amounts only under special curing conditions in flue-cured.  A great number of interacting factors are 

involved in TSNA formation, as follows: bacterial activity, nitrogen rate used in the field, curing and 

storage conditions, etc.  The purpose of this study was to measure the real nitrosamine amount 

interference we can have if we use different curing and storage management.  For the experiment, we 

chose three representative Burley areas in Brazil and considered for the trial 24 treatments including 

different varieties, tobacco leaf humidity storage and leaf with and without butts.  The results showed 

positive numbers (less TSNA content) for some treatments, such as butts elimination and low leaf 

humidity.  It seems really important to continue studying the nitrosamines results and action to try to 

find the best Burley management to decrease the TSNA amount in order to provide the best final 

product for the customer. 

Alliance One Brazil, Research & Development Department, Av. Presidente Castelo Branco 1285, 

Santa Cruz do Sul-RS, Brazil. 
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JANG Soo-Won; YANG Jin-Chul; JO Chun-Joon  

CORESTA Meet. Agro-Phyto Groups, 2007, Krakow, abstr. AP 26 

Effect of silicon on endogenous plant hormones in tobacco (Nicotiana tabacum L.). 

Silicon (Si) is an important element in plant nutrition, although it is not considered an essential 

element.  The role of silicon in leaf growth and hormones responsible for silicon uptake has not yet 

been determined in tobacco.  Burley tobacco (N. tabacum L. cv. KB 108) seedlings, which were 

grown in a growth chamber under 12 hour photoperiod (day and night temperatures were kept at 30°C 

and 20°C, respectively) for 17 days after transplanting, were sprayed with 100 ppm and 200 ppm 

silicon solution.  The shoot samples collected at 6h, 12h, 24h and 48h were analyzed for endogenous 

gibberellins (GAs), jasmonic acid (JA) and salicylic acid (SA).  The GAs and JA contents were 

measured by GC-MS-SIM, while SA contents were measured by HPLC. 

Contents of all endogenous GAs in non-C13 and early-C13 hydroxylation pathway were significantly 

affected by the application of silicon in tobacco seedling shoots.  Silicon treatment increased the 

bioactive GA4 and GA1 contents, thus showing an increased non-C13 hydroxylation.  However 

contents of GA9, a precursor of GA4 biosynthesis, were not changed significantly.  This result suggests 

that activity of 3ß-hydroxylase, which catalyzes GA9 to GA4 biosynthetic step, may be up-regulated by 

the enhanced silicon supply.  Compared to the control, JA contents increased from 19% to 25% and 

SA from 12% to 16% in silicon applied treatments.  The foliar application of silicon enhances 

endogenous growth hormones, thus the disease resistances could be increased in the tobacco plant. 

Eumsung Experimental Station, Bio-resources Research Center, KT&G Central Research Institute, 

480-3, Shincheon-ri, Eumsung-eup, Eumsung-gun, Chungbuk, 369-800, South Korea. 

 

JULIO E.(1); LAPORTE F.(2); REIS S.(1); ROTHAN C.(2);  

DORLHAC DE BORNE F.(1) 

CORESTA Meet. Agro-Phyto Groups, 2007, Krakow, abstr. AP 03 

Targeted mutation breeding as a tool for tobacco crop improvement. 

Nicotiana tabacum is a model widely used in functional genomics with transgenesis; however, 

genetically modified organisms are not accepted by consumers in Europe.  Targeted mutagenesis as a 

non-transgenic approach was assessed on a demonstration gene involved in alkaloid metabolism.  A 

population of 4.000 EMS-mutagenized M2 families was created.  Single Strand Conformation 

Polymorphism (SSCP) was used to target mutations.  Eleven putative mutants were identified by 

screening 1344 M2 families.  Mutations identified in DNA pools were validated by sequencing.  

Individual plants carrying missense or truncation mutations were studied for their phenotype.  

Homozygous plants for one truncation were identified, and the expected phenotype was observed in 

the field.  These plants have been used as genitors to introduce this mutation into elite lines.  

Backcrosses are being performed to recover the elite line background in combination with SSCP 

analysis to track the mutation.  The amphidiploid nature of tobacco avoids problems related to fertility.  

The efficiency of this method to create novel genetic variation and to develop cultivars has been 

demonstrated for the first time in tobacco. 

1. Altadis - Institut du Tabac, 24100 Bergerac, France. 

2. UMR Physiologie et Biotechnologie Végétales, IBVI-INRA Bordeaux, 33883 Villenave d'Ornon 

Cedex, France. 
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KAMADA H.; NAKAMURA T.; CHIDA H. 

CORESTA Meet. Agro-Phyto Groups, 2007, Krakow, abstr. AP 21 

Breeding of new Burley tobacco varieties resistant to bacterial wilt. 

Bacterial wilt (Ralstonia solanacearum) has been one of the most serious diseases in the Burley 

tobacco growing areas of Japan.  Recently, the incidence of bacterial wilt has been increasing in the 

northern Tohoku region.  Development of bacterial wilt resistant Burley varieties has therefore been 

desired urgently. 

Since bacterial wilt resistant sources did not exist in Burley tobacco, we tried to use Japanese domestic 

varieties, Enshu and Hatano, as the resistant sources.  At the 1996 CORESTA Congress held in 

Yokohama, Japan, we reported on the development of bacterial wilt resistant new Burley varieties W9 

and BWN3, which have resistance originating from Enshu, and W6 and W10, which have resistance 

originating from Hatano.  W9, which has resistance originating from Enshu, was introduced into the 

Burley producing areas because it possesses superior characteristics as a commercial Burley variety.  

However, W6 and W10, which show a high resistance to bacterial wilt originating from Hatano, were 

not introduced into the Burley production areas because they possess undesirable traits such as having 

a late maturing period. 

In general, high bacterial wilt resistant varieties tend to have delayed maturing, and the degree of delay 

is associated with the resistance level.  Nevertheless, we discovered a breeding source that possesses a 

high resistance without having a late maturing period among the breeding lines originating from 

Hatano.  We therefore tried to develop new varieties that possess high resistance to bacterial wilt 

without delayed maturing while maintaining the superior characteristics of a commercial Burley 

variety by using this source.  Consequently, we succeeded in developing the new practical variety 

W17. 

Japan Tobacco Inc., Leaf Tobacco Research Center, 1900 Idei, Oyama, Tochigi 323-0808, Japan. 

 

KATSUYA S.; ISHIWATA Y.; SAITO H. 

CORESTA Meet. Agro-Phyto Groups, 2007, Krakow, abstr. AP 36 

Suppression of TSNA formation in Burley tobacco during storage by nitrite reduction. 

It is well known that tobacco specific nitrosamines (TSNA) in Burley tobacco are formed and 

accumulated during curing.  On the other hand, it has been reported that TSNA were also formed 

during storage
(1),(2)

, and the formation of TSNA during storage was considered as the reaction of 

alkaloids with the NOx gas generated from nitrite existing in the cured leaves
(3)

.  It was further 

reported that the formation of TSNA was suppressed by removing NOx gas during storage
(2)

.  The 

results of our research on suppression of TSNA formation in Burley tobacco during storage by nitrite 

reduction will be reported. 

We investigated the effect of acidic solutions such as hydrochloric acid, acetic acid, citric acid and 

ascorbic acid on reducing nitrite in cut lamina.  As a result of our trials, nitrite in cut lamina was 

reduced and the formation of TSNA during storage was suppressed.  When cut lamina was treated by 

sulfur dioxide gas, nitrite almost disappeared, and when cut lamina was treated by ozone gas, the 

concentrations of nitrite and TSNA were decreased. 

We treated cured Burley leaves with citric acid or ascorbic acid, and confirmed that the nitrite in the 

leaves was reduced.  Nitrite in the cured leaves almost disappeared when they were treated by sulfur 

dioxide gas.  These cured leaves were kept in storage at 22ºC, 60% RH for three months.  As a 

consequence, the formation of TSNA during storage in the treated leaves was clearly suppressed 

compared with that in non-treated leaves. 

(1)  C. de Roton et al., 55th TSRC 2001 

(2)  S. Katsuya et al., 59th TSRC 2005 

(3)  H. Saito et al., CORESTA Congress 2006 

Japan Tobacco Inc., Leaf Tobacco Research Center, 1900 Idei, Oyama, Tochigi 323-0808, Japan. 



CORESTA 2007 Abstracts – Agro/Phyto – Krakow 15 

 

KONG Fanyu(1); GUAN Xiaohong(1); ZHANG Chengsheng(2); WANG Jing(1);  

LI Duochuan(1) 

CORESTA Meet. Agro-Phyto Groups, 2007, Krakow, abstr. AP 31 

Identification and antagonistic activity of a tobacco phyllosphere bacteria strain Tpb55. 

Tpb55 is an antagonistic bacteria strain isolated from tobacco phyllosphere.  In this study, the strain 

was determined on the basis of morphological, physiological and biochemical characters as well as 

sequence analysis of 16S-23S rDNA internal transcribed spacer (ITS).  Under optics microscope, the 

strain was bacilliform, G+, spore stained evenly purple.  According to the physiological and 

biochemical characters Tpb55 was consistent to Bacillus subtilis strain, the homology of 16S-23S 

rDNA ITS sequences between them is 99.75%.  Antagonistic study indicated its metabolic products 

showed a broad spectrum.  And it was heat-stable, not sensitive to pH, not inactivated by proteolytic 

enzymes, and freely soluble to water.  Results of this study showed that Tpb55 has great potential for 

biological control of plant diseases. 

1. Tobacco Research Institute of CAAS, Qingdao 266101, China. 

2. Shandong Agricultural University, Taian 271018, China. 

 

KYSELKOVÁ M.(1); FRAPOLLI M.(2); GRUNDMANN G.(1); DÉFAGO G.(2);  

MOËNNE-LOCCOZ Y.(1) 

CORESTA Meet. Agro-Phyto Groups, 2007, Krakow, abstr. APPOST 02 

Rhizobacterial communities in soils suppressive or conducive to black root rot of tobacco 

analyzed by DGGE of biocontrol gene phlD and 16S rRNA microarray. 

In Morens (Switzerland), certain soils are suppressive to black root rot of tobacco, caused by the 

fungus Thielaviopsis basicola, whereas other soils are conducive (i.e. permit the spread of the disease).  

Suppressiveness to black root rot has been attributed to rhizosphere pseudomonads producing 2,4-

diacetylphloroglucinol (Phl), but Phl+ Pseudomonas isolates were also found in conducive soils 

(Ramette et al. 2006 FEMS Microbiol. Ecol. 55:369-381).  Therefore, it has been proposed that the 

diversity of Phl+ pseudomonads was perhaps an important factor determining the plant-protecting 

ability of this functional group.  The objective of this work was to determine whether disease 

suppressiveness was linked to particular diversity patterns for Phl+ pseudomonads and more generally 

the rhizobacterial community.  First, we compared by DGGE phlD (a gene implicated in Phl 

synthesis) profiles of pseudomonads present in the tobacco rhizosphere (inoculated or not with T. 

basicola) of two conducive and two suppressive soils from Morens.  A higher diversity of phlD alleles 

was obtained from MPN cultures or rhizosphere extracts than by direct PCR on rhizosphere DNA.  

Cluster analysis performed on DGGE profiles obtained in 2004 and 2006 showed that (i) communities 

of Phl+ pseudomonads differed from one individual soil to the other, (ii) distinctions were found 

between suppressive and conducive soils, and (iii) the effect of pathogen inoculation was of smaller 

magnitude.  Second, suppressive and conducive soils are being compared using a 16S rRNA 

taxonomical microarray targeting a broad spectra of rhizosphere bacteria.  The microarray is derived 

from the prototype of Sanguin et al. (Appl. Environ. Microbiol. 72:4302-4312).  It contains 1300 

probes, including probes that target Pseudomonas populations as well as other biocontrol bacteria and 

antibiotic-producing bacteria.  It is expected that this approach will complement the results obtained 

from phlD DGGE. 

1. UMR CNRS 5557 Ecologie Microbienne, IFR 41 Bio-Environnement et Santé, Université Lyon 1, 

69622 Villeurbanne, France. 

2. Plant Pathology, Institute of Integrative Biology, Swiss Federal Institute of Technology (ETH), 

8092 Zurich, Switzerland. 
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LASKOWSKA D.; BERBEĆ A. 

CORESTA Meet. Agro-Phyto Groups, 2007, Krakow, abstr. AP 39 

Resistance of tobacco doubled haploid lines to tomato spotted wilt disease. 

24-100 Puławy, Poland. 

There are no commercially exploited TSWV-resistant tobacco cultivars.  Two tobacco cultivars 

released in Poland – Polalta and Wiktoria – are reported as fully resistant but are not grown 

commercially because of poor agronomic performance.  The resistance trait in the two cultivars is 

accompanied with morphological abnormalities that appear in their hybrids with susceptible cultivars.  

Those abnormalities (thickened and ribbon-shaped leaves, irregular venation) occurring in the 

segregating generations may be linked to the resistance trait. 

The objective of the paper was to obtain TSWV-resistant tobacco doubled haploid genotypes without 

abnormal morphological features.  Since anther culture-induced androgenesis is mutagenic per se the 

underlying idea was to use the process to break the linkage between undesirable morphology and 

TSWV resistance.  Following the hybridization with susceptible cultivars Wiślica and K326 the F1 

hybrids were haploidized via anther culture.  TSWV-resistance tests were conducted in greenhouse 

conditions.  The presence of the virus was verified using DAS-ELISA.  Haploid genotypes, which 

combine resistance with regular morphology, were diploidized with the stem pith culture method. 

From 164 haploids examined, five resistant doubled haploid plants with regular morphology were 

obtained.  In the next generation 17 offspring lines were obtained, from which only eleven have full 

TSWV-resistance and the remaining have tolerance.  F1, backcrosses and F2 populations were 

developed using one of the resistant DH lines and the susceptible parent cv. Wiślica.  Segregation 

ratios indicated that the inheritance of the TSWV resistance is probably partially dominant monogenic. 

Institute of Soil Science and Plant Cultivation-State Research Institute, ul. Czartoryskich 8, 

 

LASKOWSKA D.; BERBEĆ A. 

CORESTA Meet. Agro-Phyto Groups, 2007, Krakow, abstr. APPOST 03 

The new alloplasmic line through Nicotiana wuttkei × Nicotiana tabacum hybridization. 

Cytoplasmic-nuclear male sterility (cms) is an important biological tool, which has been used by plant 

breeders to produce commercial hybrid cultivars.  A new source of cytoplasmic male sterility in 

tobacco with interspecific origin is reported.  The new wild species Nicotiana wuttkei Clarkson et 

Symon (2n=32), which was discovered in Australia in 1984, is used as the donor of cytoplasm.  The 

nuclear donor is N. tabacum L. cv. Wiślica (2n=48).  Alloplasmic N. tabacum cv. Wiślica cms wuttkei 

was synthesized in a backcrossing program from the amphidiploid N. wuttkei × N. tabacum (2n=80), 

developed in a previous study.  In the first step, sesquidiploid plants (2n=64) were produced, at 0% to 

40% pollen germination, but fully female fertile.  After it was back-crossed with the recurrent N. 

tabacum cv. Wiślica for six successive generations, cytoplasmic–nuclear male sterile line were 

obtained, with plants being sterile at 0% pollen germination, while its female fertility was normal.  

The phenotypic effect of N. wuttkei cytoplasm included shortened corolla, protruding stigma, absence 

of stamens and modified plant habit.  Some growth and development traits of N. tabacum cv. Wiślica 

cms wuttkei were compared with those of commercially exploited tobacco alloplasmic lines.  There 

was a major negative effect of N. wuttkei cytoplasm bred into N. tabacum cv. Wiślica genomic 

background on plant height, number and size of leaves and data of flowering when compared against 

N. tabacum (mut.), N. bigelovii and N. suaveolens cytoplasm.  Alloplasmics with the cytoplasm of N. 

wuttkei are probably unsuitable as a source of cms in the development of tobacco F1 commercial 

hybrids. 

Institute of Soil Science and Plant Cultivation-State Research Institute, ul. Czartoryskich 8, 

24-100 Puławy, Poland. 
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LEI Liping(1); XIA Zhenyuan(1); WANG Yue(3); WEI Hailei(2); LIU Xingzhong(2) 

CORESTA Meet. Agro-Phyto Groups, 2007, Krakow, abstr. AP 12 

Isolation and characterization of nicotine-degrading bacterial strain L1. 

A bacterial strain L1, capable of degrading 1.5 g/l nicotine, was isolated from tobacco leaves.  It was 

identified as a member of Bacillus simplex based on morphology, physiological and chemical tests, 

16S rDNA sequence and phylogenetic characteristics.  Strain L1 could utilize nicotine as sole source 

of carbon and nitrogen and its optimal growth concentration of nicotine was 1.0 g/l, while lower and 

higher nicotine concentrations went against growth.  75.0% of nicotine could be degraded by strain L1 

under the optimized incubation conditions for 36 h monitored by high-performance liquid 

chromatography.  But no pigment was presented at degrading process.  This study demonstrates that 

Bacillus simplex L1 has a strong ability to degrade nicotine, and the degrading mechanism may be 

different from Arthrobacter sp. 

1. Yunnan Tobacco Science Research Institute, Yuxi 653100, China. 

2. Key Laboratory of Systematic Mycology and Lichenology, Institute of Microbiology, Chinese 

Academy of Sciences, Beijing 100080, China. 

3. College of Biological Sciences and Biotechnology, Beijing Forestry University, Beijing 100083, 

China. 

 

LEWIS R.S.(1); HARTLEY M.D.(2) 

CORESTA Meet. Agro-Phyto Groups, 2007, Krakow, abstr. APPOST 04 

Effects of an introgressed Nicotiana africana chromosome segment on PVY resistance and cured 

leaf quality in flue-cured tobacco (N. tabacum). 

New sources of genetic variability influencing resistance to Potato Virus Y (PVY) would be of value 

for developing tobacco (Nicotiana tabacum L.) cultivars resistant to this important pathogen.  

Materials possessing an introgressed genomic region (Nafr) from N. africana Merx. & Buttler were 

previously generated that exhibit tolerance to a severe isolate of PVY.  The first objective of this 

research was to evaluate this source of variability for its effectiveness against an array of nine PVY 

isolates of different origin and severity.  Seven near-isogenic genotypes of tobacco cultivar ‘K326’ 

were produced that possessed Nafr and the recessive potyvirus resistance gene, va, in different 

combinations and zygosities.  In growth chamber experiments, Nafr provided little effect against mild 

non-necrotic isolates of PVY, but imparted significant increased resistance against the necrotic effects 

of two severe isolates, PVY N
S
N

R
 and VAM-B.  Data indicated that Nafr and va can be combined into 

single genotypes to increase the range and level of resistance/tolerance to PVY in tobacco.  Five 

independent K326 Nafr/Nafr isolines and corresponding hemizygous Nafr/--- F1 hybrids were 

evaluated for yield and quality characteristics in four North Carolina environments in the absence of 

PVY infection.  K326 Nafr/--- genotypes were not significantly different from K326 for yield or cash 

return, and produced cured leaf with improved quality.  Nafr/Nafr genotypes were inferior to Nafr/--- 

genotypes for yield, cash return, and cured leaf quality.  Genotypes of the va/va Nafr/--- combination 

may have the greatest practical value when yield, quality, and reaction to PVY infection are 

collectively taken into consideration. 

1. North Carolina State University, Department of Crop Science, Raleigh, NC 27695, USA. 

2. A.S.P. Enterprises, 9700 N.W. 17th Street, Miami, FL 33172-2753, USA. 
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LORENCETTI C.; SANTOS M.; MALLMANN I.L.; JACKISCH R.M.; ROVEDDER J.H.; 

PANIZ C. 

CORESTA Meet. Agro-Phyto Groups, 2007, Krakow, abstr. APPOST 05 

Adaptability and stability of Burley varieties in Brazil. 

Burley tobacco has a large importance in southern Brazil, mainly on small farms.  Its production 

stretches from the highlands of Rio Grande do Sul State to the western of Paraná State.  In this area, 

tobacco is submitted to a wide range of different conditions determining a strong environment effect 

on the genotypes.  The genotype X environment interaction (GxE) is normal during the breeding steps.  

The genotype X environment interaction (GxE) has a great importance, but does not give information 

about the genotypes behaviour during the environment variation.  For this, many methods have been 

proposed to estimate the stability and adaptability parameters and to characterize the genotype 

performance.  The main objective of this study was to characterize eight genotypes of Burley tobacco 

for adaptability and stability parameters to the variables yield, general quality index, income and total 

alkaloids, based on the Cruz et al. (1999) model.  Dates of six experiments conducted during the 2004 

crop and four from the 2005 crop were utilized, totaling 10 different environments.  The design was 

completely randomized blocks, three repetitions with 48 plants in each plot.  The varieties analyzed 

were TN 90, NC 3, NC 6, DBH 9752, DBH 9753, DBH 2051, DBH 2252 and DBH 455.  The results 

showed that TN 90, NC 3, DBH 9752 and DBH 455 were the most stable varieties regarding yield.  

Considering quality, the most stable were TN 90, NC 3, DBH 9753 and DBH 2252.  Based on income, 

the best for stability were TN 90, DBH 9753 and DBH 455.  The varieties DHB 9753, DBH 2051 and 

DBH 2252 were the most stable for total alkaloids.  These results show the genetic variability among 

this variety set for stability and adaptability.  It is very important to consider these kinds of results 

when recommending varieties depending on the environment and on farmers' tobacco growing 

conditions. 

Alliance One Brazil, Research & Development Department, Av. Presidente Castelo Branco 1285, 

Santa Cruz do Sul-RS, Brazil. 
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Managing thrips vectors and tomato spotted wilt tospovirus symptom expression in flue-cured 

tobacco. 

Tomato spotted wilt tospovirus (TSW) is a serious economic problem for tobacco producers in 

Georgia, USA.  This virus is spread, or vectored, by tiny insects called thrips (Thysanoptera: 

Thripidae) as they feed on the crop.  Results are presented from replicated field trials conducted in 

flue-cured tobacco in 2001-2006 to assess whether certain pest management practices and production 

modifications can impact the incidence of TSW symptomatic plants.  TSW was significantly lower in 

plots protected from early-season thrips infestations during the first 6-8 weeks after transplanting 

using either weekly foliar sprays of acephate or thrips exclusion cages.  Tray drench applications of 

imidacloprid and other neonicotinoid compounds, applied to greenhouse-produced plants 3-5 days 

before transplanting, also reduced TSW symptom expression in every year of the study.  Nitrogen 

fertility level (from 0 to 135 kg/ha) did not affect TSW incidence in most years.  The tobacco thrips, 

Frankliniella fusca (Hinds), a reported vector of TSW, was the predominant thrips species on tobacco 

foliage.  However, low numbers of other species also were observed.  Yellow sticky cards were used 

to monitor the presence of thrips in the farmscape throughout the season.  Most thrips movement 

within the field occurred between 0900h and 1600h, and more were captured on the eastern side of the 

sticky card.  Flower thrips species (F. occidentalis, F. tritici, and F. bispinosa, combined) were more 

abundant on sticky cards than F. fusca, but flower thrips were not common on tobacco foliage. 

The University of Georgia, Departments of Entomology and Crop & Soil Sciences, P.O. Box 748, 

Tifton, Georgia 31793-0748, USA. 
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Micro-irrigated tobacco: how to tune micro-irrigation plants to given water and field conditions. 

Irrigation water shortage and rising costs, over the years, have determined an increasing interest in 

micro-irrigated tobacco in all the world's cultivated areas with shortage of irrigation water.  

Experiments, carried out in central Italy at Fattoria Autonoma Tabacchi since 2000, have investigated 

different aspects of this technique.  Kc of Virginia Bright tobacco in central Italy was determined.  

Micro-irrigation helped reduce water consumption though increasing leaf yield as compared to 

control.  Quality of the leaf was improved by reintegrating 70-80% of tobacco irrigation requirements, 

and post-topping PKMg fertigation. 

Despite these positive results, micro-irrigation diffusion over the years has been frequently slowed 

down by shortage of affordable plant design and operation.  To overcome these problems and aim at 

maximum water and energy savings, software named Ve.Pro.L.G. was released by LNI and ARSIA.  

This software, at the project stage, helps choose dripping tapes, irrigation sectors, and plant parts, to 

cope with actual field conditions and crop requirements.  At the operating stage, it verifies the 

operation of the dripping tapes, and suggests possible plant modifications to improve its efficiency.  It 

also calculates: waste and crop used water volumes, irrigation energy consumption, annual cost of 

dripping tapes on a field or a broader area basis, and plans water resource use on a given territory. 

An example of a micro-irrigation plant project for tobacco, prepared with the help of Ve.Pro.L.G., is 

presented. 

1. Department of Agronomy and Agroecosystem Management (DAGA), University of Pisa, via S. 

Michele degli Scalzi # 2, I-56124 Pisa, Italy. 

2. National Lab for Irrigation (LNI), DAGA, University of Pisa, via S. Michele degli Scalzi # 2, 

 I-56124 Pisa, Italy. 

3. Consortium I.N.S.T.M., via G. Giusti # 9, 50121 Firenze, Italy. 

 

PARK Chang-Jin; RYU Myeong-Hyeon; LEE Mee-Kyong; JEONG Hun-Chae 
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Effect of different sources of N fertilizer on change of the soil nitrogen and N uptake by the flue-

cured tobacco. 

Effects of N forms in different sources of N fertilizers were assessed by analyzing N contents in soil 

and flue-cured tobacco (N. tabacum L. Cv. KF 118).  Six kinds of compound fertilizers such as 

chemical (urea, KNO3), organic, microbial and slow released fertilizers were applied to soils with the 

recommended levels (8kg N/10a) based on N contents before transplanting the flue-cured tobacco.  

The nitrogen contents of soils and tobacco plants were analysed at different growth stages.  The NH4-

N contents of soil were highest in the chemical (urea) fertilizer plot, but there were no significant 

differences among fertilizers.  The NH4-N contents in soil without growing the tobacco were gradually 

decreased to below 50 mg/kg except chemical fertilizer until 109 days after fertilizer application.  This 

decrease might be attributed to nitrification as supported by NO3-N contents of soil that were gradually 

increased in all fertilizer treatments.  The NO3-N contents of tobacco leaves, stalk and roots were 

increased when fertilizers having NO3-N as N source were applied.  However, other fertilizers 

increased NH4-N contents instead of NO3-N.  Results indicate that N forms in fertilizers have an effect 

on the inorganic nitrogen contents of the tobacco plant. 

Bio-resources Research Center, KT&G Central Research Institute, 434 Dangsu-dong Gwonsun-gu, 

Suwon, 441-480, South Korea. 
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SIMPEROTA1/3 - A decision support system for blue mould disease in tobacco. 

Blue mould is a high-risk disease for tobacco growers in Germany.  The development of Peronospora 

hyoscyami de Bary f. sp. tabacina (Adam) Skalicky, and its spread depend upon temperature, relative 

humidity, light, host physiology, soil and wind.  Each of these exerts its own effect but the greatest 

damage occurs when all of them combine in a manner favourable to disease development.  A tool to 

forecast the disease appearance and the scheduling for the fungicide treatments was developed. 

SIMPEROTA1 forecasts the probability of the disease appearance in a region neighbouring a weather 

station, with the help of a cumulative infection rate depending on weather parameters, and gives 

advice for the first seasonal treatment. 

SIMPEROTA3 is a plot specific model and can be used after the first application to forecast the 

correct timing for the next treatments.  This model also works with weather parameters correlated to 

the different parts of the disease development such as germination, mycelium growth and sporulation. 

The models are included in a specific software and were first tested in the 2006 season in the 

southern/south-western tobacco growing regions of Baden-Württemberg, Rheinland-Pfalz and Bayern. 

ZEPP-Central Institution for Decision Support Systems and Programmes in Crop Protection, 

Rüdesheimerstr. 60-68, D-55545 Bad Kreuznach, Germany. 

 

ROBERT V.J.M.(1); WERNSMAN E.A.(2); ROSSI L.(1); KALENGAMALIRO N.(3) 
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Tobacco germplasm screening for genetic variability, alkaloid accumulation and their 

relationships. 

Nicotine is the predominant alkaloid in commercially grown tobacco (Nicotiana tabacum L.) and 

accounts for greater than 90% of the total alkaloid fraction.  Nicotine conversion results in formation 

of nornicotine, which is the amine precursor of N’nitrosonornicotine (NNN), a major tobacco specific 

nitrosamine (TSNA).  Field experiments were conducted to determine the distribution of alkaloids and 

frequency of nicotine conversion in different tobacco types.  A set of 140 tobacco entries representing 

a wide array of genetic background were grown in a summer field nursery on 10 plant plots at 

Blackstone, Virginia Polytechnic Research Station.  At flowering, one mature leaf per plant and three 

plants per entry were harvested and yellowed using the established ethephon nicotine conversion 

screening protocol.  Alkaloid and secondary alkaloids data were obtained on a total of 420 plants.  

Percent total alkaloid conversion to nornicotine was obtained to identify plants that had potentially 

mutated at the nicotine conversion locus.  Plants that had a percent conversion ratio greater than 5% 

were considered converter and removed from the data analysis.  Correlation data analysis of the 

remaining 293 plants was performed on total alkaloids, secondary alkaloids, nicotine, and nornicotine.  

Positive and highly significant correlations were observed between percent total alkaloids and percent 

nornicotine (0.75) as well as between percent total alkaloids and percent anatabine (0.78).  Also, it 

seemed that percent nicotine conversion to nornicotine increased as total alkaloids decreased.  The 

data suggests that lowering nicotine level in tobacco leaf would ultimately reduce levels of secondary 

alkaloids, especially nornicotine and anatabine, and consequently the level of TSNA.  However, 

lowering nicotine could potentially increase the ratio of nicotine conversion to nornicotine.  This paper 

will discuss how critical it is to consider percent nicotine conversion and total alkaloids when 

screening for nicotine conversion in breeding programs. 

1. Philip Morris International, R&D, Quai Jean Renaud 56, Neuchâtel, Switzerland. 

2. Crop Science Department, North Carolina State University, Raleigh, NC, USA. 

3. Philip Morris USA, Operations - RD & E, Richmond, VA, USA. 
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Molecular characterization of Cuban isolates from Peronospora hyoscyami sp. tabacina. 

Peronospora hyoscyami de Bary f. sp. tabacina, the oomycete that causes blue mould of tobacco, is an 

extremely destructive pathogen with aerially transported sporangiospores.  Since 1979, P. hyoscyami 

f.sp. tabacina has caused billions of dollars of damage to tobacco worldwide.  Genetic markers 

provide useful tools for studying plant pathogen populations.  Very little is known about the genetics 

or molecular biology of P. hyoscyami f.sp. tabacina.  This is largely due to the difficulty of working 

with this obligate parasite.  For that reason we used a sensitive and rapid qPCR assay, based on 

amplification of sequences of the internal transcribed spacer (ITS) regions of the ribosomal DNA from 

P. hyoscyami f.sp. tabacina Cuban isolates.  We evaluated the information on the length heterogeneity 

of the ITS region amplified sequences and it was compared with the GenBank database to analyze 

variability within the isolates.  New insight about of the avirulence gene presences were detected from 

analysis of conserved sequences motifs that have been reported previously.  This work is particularly 

important when obligate parasites surveys where contaminant or host DNA may be present and the 

stages of the disease caused by P. hyoscyami f.sp. tabacina cannot easily be distinguished such as in 

the vascular infections within the plant.  Besides it is also novel to report of new genes from P. 

hyoscyami f.sp tabacina that are involved in the plant pathogen interactions. 

1. Tobacco Research Institute, Havana, Carretera de Tumbadero Km. 8, P.O. Box 6063, 

San Antonio de los Baños, Havana, Cuba. 

2. Crop Protection Institute, 110 St between 5taA and 5taB, Playa, Havana City, Cuba. 

3. Laboratory of Plant Functional Genomics, Center for Genetic Engineering and Biotechnology, 

P.O. Box 6162, Havana 10600, Cuba. 

 

SHI Hongzhi(1); LI Jinping(2); LI Zongping(2); BUSH L.P.(3); WANG Changjun(2);  

LIU Guoshun(1) 
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Study on decreasing nicotine conversion in Chinese Burley hybrid through genetic 

improvement. 

The study was conducted, through early identification and selection, to investigate the effect of 

selecting parents of Eyan1 for nicotine conversion and to compare the effects on reducing converters, 

decreasing tobacco specific nitrosamine and increasing flavour quality in improved hybrids, LC-1 and 

LC-2, with the regular hybrid, which has a high proportion of converters in the population.  Through 

three generation systemic selections, the proportion of converters in the population of B21 reduced to 

0.0% to 0.5% from 70.7% in the original population, and for B37, reduced also to the same proportion 

from 10.9%.  The proportions of total converters in the two improved hybrids were 5.0% and 11.6%, 

respectively, 9 and 4 times lower than the regular hybrid, which had the proportion of 45.0%.  The 

percent nicotine conversions of the two improved hybrids in the bulk samples were 2.14% and 3.13%, 

respectively, 4 and 2.4 times lower than the contract, which had 10.65%.  The total TSNA contents in 

the two improved hybrids decreased 86.7% and 102.6% compared with the regular hybrid, and the 

difference was mainly caused by NNN reduction, the percent decreases were 186.9% and 155.5%, 

respectively.  Improved hybrids had better tobacco flavour quality than the regular hybrid, with 

increased Burley style, enhanced aroma quality and quantity, and decreased offensive odour.  The 

improved hybrids had better alkaloid composition, higher flavour quality and lower harm, therefore 

had high value of utilization in Burley tobacco production. 

1. National Tobacco Cultivation & Physiology & Biochemistry Research Center of Henan 

Agricultural University, Zhengzhou 450002, China. 

2. China Burley Tobacco Experimental Station, Wuhan 430012, China. 

3. University of Kentucky, USA. 



CORESTA 2007 Abstracts – Agro/Phyto – Krakow 22 

 

STORY G.; ALLEN F.; JONES L. 

CORESTA Meet. Agro-Phyto Groups, 2007, Krakow, abstr. APPOST 13 

Investigation of changes in gene expression in senescing tobacco leaves using an Affymetrix 

Custom Array. 

A Nicotiana tabacum Affymetrix-based custom expression array has been developed using EST 

sequence data generated by Advanced Technologies (Cambridge) (ATC) and Altadis, together with 

publicly-available data.  46,546 sequences were generated from a collaborative sequencing project 

carried out by ATC and Institut du Tabac de Bergerac (Altadis), (for further information on this 

project please see http://www.estobacco.info/index.html).  A further 13,555 sequences were produced 

by ATC.  cDNA libraries were synthesised for sequencing from several tissue types at different 

developmental stages and 4 varieties of tobacco (K326, Burley 21, TN86 and Samsun).  A unigene set 

was compiled (F. Dorhlac de Borne, Altadis) containing 40, 642 sequences (contigs, singletons and 

published ESTs) and submitted to Affymetrix for probe design.  A 64-format, 11 µm feature size 

expression array was created comprising 43,723 probe sets. 

The arrays have been used to investigate changes in gene expression in senescing tobacco leaves.  

Senescence is a dynamic, tightly-regulated event representing the final stage of leaf development and 

significant metabolic change.  It also signifies the onset of ‘ripening’ in tobacco when leaves are 

harvested for curing.  In this study, darkness was used to uniformly induce leaf senescence.  Nicotiana 

tabacum (var. K326) plants were grown from seed in a greenhouse (22°C and 16 hours of light).  At 

approximately 6-weeks old, 40 plants were transferred to 2 identical growth cabinets set at 22°C; 20 

plants were kept in constant darkness and 20 were maintained under normal light conditions.  At day 

0, 1, 10 and 22, a single leaf (leaf 6 from the base of the plant) was taken from 5 plants in the light and 

5 in the dark.  These plants were then disregarded from the rest of the study.  Leaves were flash 

frozen, ground in liquid nitrogen and RNA extracted.  cRNA was synthesised and labelled using 

GeneChip® one-cycle target labelling and control reagent kit and hybridised to the Nicotiana 

microarray chip according to the Affymetrix Expression Analysis Technical Manual.  Chips were 

scanned and analysed using the GeneChip® Scanner 3000 with initial QC checks carried out in 

GCOS.  The quality of the data was further assessed using the Expression Console
TM

 software prior to 

detailed analysis of gene expression in Genespring GX 7.3.1. 

Statistically significant differences in gene expression between the plants grown in darkness and the 

control plants were found using a Welch t-test with p-value cut off of 0.05 and Benferroni multiple 

testing correction.  Data was subsequently filtered to reveal genes that showed at least 2-fold up-

regulation during dark treatment.  Venn diagrams were created to show the commonality of these gene 

lists between the day 1, 10 and 22 time points. 

This is, to our knowledge, the first description of an Affymetrix designed expression array for 

Nicotiana tabacum and will enable further studies of large-scale molecular events in tobacco, an 

important model organism and commercial crop. 

Advanced Technologies (Cambridge) Ltd., Cambridge CB4 0WA, UK. 
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Growth, development and chemical characteristics of tobacco lines carrying black root rot 

resistance derived from Nicotiana glauca (Grah.). 

Black root rot, caused by Chalara elegans is a wide spread and severe disease of tobacco throughout 

Poland.  Complete and monogenic resistance derived from N. debneyi has been used in flue-cured 

tobacco breeding for many years.  An alternative and efficient but commercially still non utilized 

source of black root rot resistance is Nicotiana glauca.  A fertile sesquidiploid BC1 interspecific 

hybrids between flue-cured N. tabacum cv. Wiślica and N. glauca (WGl) were previously produced to 

transfer glauca-type resistance into tobacco.  Tobacco substitution lines carrying black root rot 

resistance factor were obtained after one generation of backcrossing to recurrent cv. Wiślica followed 

by five generations of selfpollination. 

A one year study was conducted to determine the influence of the glauca-type black root rot resistance 

factor on principal agronomic traits in advanced BC2F5 tobacco WGl lines.  Results showed that plant 

height and number of leaves per plant in all WGl lines were similar to that of the parental genotype 

Wiślica.  There were some significant variations for leaf characteristics.  Usually, WGl lines had 

longer and wider leaves and were larger in area as compared with the parental genotype.  Five of ten 

WGl lines showed delayed flowering compared to the cultivated Wiślica.  Total cured leaves yield 

varied slightly, some of the WGl lines yielding above and some below cv. Wiślica.  However WGl 

lines were inferior to the parental cultivar with regard to weight of 10 dm
2
 leaf and weight of ten cured 

leaves.  Inferior weight of cured leaves was probably related to the resistance factor derived from N. 

glauca. 

There were no major differences either between the WGl lines or between them and their parental 

cultivar for nitrogen, sugars and nicotine contents.  These results indicate that incorporation glauca-

type resistance into tobacco (cv. Wiślica) genome did not provide negative effect on morphological 

and chemical traits. 

Institute of Soil Science and Plant Cultivation-State Research Institute, ul. Czartoryskich 8, 

24-100 Puławy, Poland. 
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Effect of Cucumber Mosaic Virus (CMV) on nicotine to nornicotine conversion in tobacco. 

Previous observations suggested that CMV infected tobacco plants had higher nornicotine levels than 

their non-infected counterparts. 

In order to better assess this phenomenon, a field trial involving two Burley sister lines, respectively 

with high and low frequencies of converter plants, was grown in 2005 in Bergerac (France).  Half of 

the trial was irrigated with a minimum water supply, resulting in hydric stress, whereas the other half 

had regular irrigation.  In each sister line and water regime, half of the plants were inoculated with one 

CMV strain.  Only faint CMV symptoms developed in inoculated plants.  Middle leaves were 

harvested on individual plants and air-cured. 

In each water regime and line, CMV inoculated plants tended to have higher nornicotine levels and 

nicotine to nornicotine conversion rates.  The distribution of conversion rates among plants in each 

treatment suggested that the frequency of converter plants is not affected by CMV inoculation.  This 

led to the conclusion that CMV infection acted only on plants that have some ability to convert 

nicotine to nornicotine. 

In a further field trial (Bergerac, France, 2006), plants from a Burley cultivar were inoculated with 

either a PVY
N
 strain, one of two CMV strains, or mock inoculated with water.  CMV symptoms were 

expressed only with one of the two CMV strains.  PVY
N
 inoculated plants developed typical PVY 

symptoms.  Plants were stalk harvested and air-cured in each treatment.  As expected, total nitrogen 

content of leaves from plants that developed viral symptoms, either CMV or PVY
N
, were higher than 

with mock inoculated plants.  With the CMV strain that provoked symptoms, total alkaloid content, 

and nicotine to nornicotine conversion rates were higher than in mock inoculated plants.  This was not 

the case with other treatments, suggesting that enhancement of nicotine to nornicotine conversion is an 

effect specific to CMV. 

Altadis - Institut du Tabac, 24100 Bergerac, France. 
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Prospects for Orobanche control in tobacco. 

Parasitic weeds are among the most damaging agricultural pests worldwide (Bouwmeester 2003).  

Among these, Orobanche sp. attacks tobacco in Europe, Asia and Africa.  Due to adventitious 

transportation, Orobanche ramosa L. affects tobacco in Central America, and is a potential threat in 

the USA., South America and Australia. 

Within the framework of the CORESTA Integrated Pest Management Task Force, a literature review 

of the art of controlling parasitic weeds investigated the tobacco/Orobanche sp. interaction, and 

related pathosystems as well.  This indicates three main lines of research and development that could 

lead to controlling Orobanche sp. in tobacco: 

1. Developing resistant cultivars by conventional breeding: in tobacco and the genus Nicotiana, there 

is some genetic variability for the interaction with Orobanche (Ternovskii 1965, Racovitza 1973, 

Reddy et al., 1976, Palakarcheva et al., 1987).  Only one resistant cultivar has been proposed so 

far (Covarelli 2000), but other work is in progress (Cailleteau et al., 2006). 

2. Pre-conditioning the root system of transplants either by triggering the establishment of symbiotic 

organisms or by applying compounds: field inoculation with vesicular arbuscular mycorrhizal 

(VAM) fungi has a protective effect against the parasitic weed Striga on Sorghum (Lendzemo et 

al., 2005).  A recent discovery on the role of strigolactones, molecules that are required by 

Orobanche or Striga seed for germinating and detecting their host, sheds light on the possible 

underlying mechanism (Akiyama et al., 2005).  Another strategy could rely upon the fact that 

certain amino acids cause physiological disorders of germinating Orobanche seeds, as observed in 

tomato/Orobanche (Vuro et al., 2006). 

3. Using trap or catch crops: they have a reasonable effect on reducing the Orobanche seed bank.  

Trap crops stimulate Orobanche germination but cannot be parasitized, whereas catch crops are 

hosts that must be destroyed before Orobanche shoots set seeds.  Choice of the crop depends on 

the Orobanche species.  Large differences exist among cultivars for their trapping or catching 

efficiency.  Therefore, careful choice of the best cultivar, adapted to local conditions, is a key issue 

for success. 

Three other areas of research could lead to interesting methods, but the ease of application may be 

questioned: the first one is biological control, the second relates to inducing Orobanche seed suicide 

germination in soils with the use of germination stimulants compounds or preparations, the third 

relates to introducing herbicide resistance or other traits into tobacco cultivars by mutation or genetic 

modification. 

Most of these potential methods are alternatives to chemical control, and could be combined in an 

integrated strategy. 

Altadis - Institut du Tabac, 24100 Bergerac, France. 
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The impact of Arabidopsis CAX gene expression on leaf cadmium accumulation in field grown 

tobacco. 

CAX genes encode divalent cation/proton exchangers that are localized in the tonoplast (vacuole) 

membrane of plant cells.  They transfer divalent-positive cations (e.g., Cd, Zn, Mn, Ca) from the 

cytosol to the vacuole sap where they may be sequestered.  Our hypothesis was that addition of 

Arabidopsis CAX exchangers in root tonoplast would enhance vacuolar sequestration of Cd in roots 

under Cd exposure conditions found in the field, and thereby reduce Cd accumulation in leaves.  We 

expressed AtCAX2 and AtCAX4, which are somewhat selective for Cd, Zn, Mn, in tobacco cv. KY14 

using two different gene promoters that are highly active in roots.  Experiments were made in 2004, 

2005, and 2006 using different methods of leaf harvest.  We observed a ~20 to 25% reduction in 

lamina Cd all three years, with no evidence for impact on yield.  Results indicate that enhancing CAX 

transport in roots has potential to reduce Cd accumulation in lamina of tobacco and aerial tissues of 

crop plants. 

1. University of Kentucky, Plant and Soil Sciences Department, Lexington, KY 40546-0091, USA. 

2. Texas A&M University, Vegetable and Fruit Improvement Center, College Station, TX 77845, 

USA. 

 

WAGNER G.J.(1); KORENKOV V.(1); HIRSCHI K.(2) 
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Effects of Arabidopsis CAX gene expression on tolerance of tobacco to growth with high Cd, Zn, 

or Mn. 

CAX2 and CAX4 transporters are thought to facilitate Cd, Zn, and Mn transport into the plant 

vacuole.  Under low-level Cd exposure as occurs in most natural and agricultural environments (non-

toxic), these transporters are thought to be the principal means for Cd, Zn, and Mn sequestration in 

plant root cells.  To study effects under highly polluted conditions, we compared the impacts of 

tobacco hydroponic growth with high (incipient toxicity) Cd, Zn, or Mn on plant fresh and dry weight, 

root-to-shoot Cd, Zn, and Mn partitioning, and root tonoplast (vacuole vesicle) transport activities in 

non-transformed and AtCAX2 and AtCAX4 expressing tobaccos to determine if additional CAX 

transporters would impact tolerance and vacuolar sequestration under toxic metal exposure conditions.  

We observed increased tolerance to toxic levels of Cd, Zn, and Mn in CAX expressing plants.  In 

addition, AtCAX expressing plants grown with high Cd had greatly increased root-to-shoot Cd 

distribution, decreased tonoplast proton pump, and increased proton leak, suggesting toxic effects on 

V-type ATPase and tonoplast membrane integrity.  In contrast, tonoplast Cd/H activity remained 

greater in CAX plants than controls.  Results suggest that the presence of introduced CAX provides 

for sufficient vacuole Cd sequestration via CAX to allow a measure of tolerance to growth with toxic 

Cd. 

1. University of Kentucky, Plant and Soil Sciences Department, Lexington, KY 40546-0091, USA. 

2. Texas A&M University, Vegetable and Fruit Improvement Center, College Station, TX 77845, 

USA. 
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Effects of boron on flue-cured tobacco carbohydrate and nitrogen metabolism. 

Boron is essential for tobacco growth.  The effect of boron on the carbohydrate and nitrogen 

metabolism was investigated by cultural technology in the greenhouse.  Flue-cured tobacco (Nicotiana 

tabacum L.) variety K326 was used as experimental materials.  The experimental seedlings were 

produced by float system.  Vermiculite/pearlite (V:V=1:1) culture was used for the seedlings, and 

every day the seedlings were sprayed with Hoagland or Aron culture solutions containing 5 µmol or 

20 µmol or 40 µmol H3BO3 respectively.  60 days after culturing the tobacco plants were collected and 

analyzed for the dry weight of root, stem and leaves.  Boron, nitrogen, nitrate-nitrogen (NO3-N), 

ammonium-nitrogen (NH4-N) and potassium contents were tested.  The research results showed that 

boron deficiency (5 µmol H3BO3) can significantly decrease the accumulation of boron, nitrogen, 

potassium and dry matter in tobacco plant organs.  Meanwhile boron deficiency (5 µmol H3BO3) 

affected the ability of tobacco plant absorption and assimilation to NO3
-
, inhibited nitrogen 

metabolism, increased NH4
+  

content and decreased amino acid and protein in the leaves.  The boron-

deficient tobacco plants had lower photosynthetic rates, more sugars, such as glucose, fructose, 

sucrose and starch than healthy ones.  As the supply of boron increased (20 µmol H3BO3) the tobacco 

plant ability of both carbohydrate metabolism and accumulation of dry matter was enhanced, the 

contents of nitrogen, potassium and boron increased. 

1. Agricultural College of Guangxi University, No. 100 Daxue Road, Nanning 530004, China. 

2. Guangxi Tobacco Industry Company, No. 28 Hunan Road, Nanning 530001, China. 

3. Guangdong Nanxiong Tobacco Research Institute, Shaoguan 512400, China. 

4. Guangxi Agricultural Research Institute, No. 174, Daxue Road, Nanning 530004, China. 
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A genetic linkage map of the flue-cured tobacco (Nicotiana tabacum L.) and QTL analysis of 

several agronomic traits using a doubled haploid population. 

For constructing a genetic linkage map and genetically dissect quantitative trait loci (QTLs) for 

agronomic traits, an F1-derived doubled haploid (DH) population of 137 lines was developed from a 

cross between the flue-cured tobacco cultivars Speight G-28 and NC2326.  ISSR and RAPD analysis 

were used to genotype the 137 DH lines.  A genetic map was constructed based on 169 markers 

including 11 ISSR markers and 158 RAPD markers.  The map consisted of 27 linkage groups and 

spanned 2094.6 cM with an average marker distance of 14.8 cM.  Data for agronomic traits such as 

plant height (PH), internode length (IL), number of leaves (NL), length of leaves (LL), width of leaves 

(WL) and pre-cured yield (YLD) were collected from four environments, and a mixed-model based 

composite interval mapping method (MCIM) was used for QTL analysis.  Fifteen additive effect 

QTLs and 14 pairs of additive by additive epistatic effect QTLs were detected, and 7 additive effect 

QTLs and 10 pairs of epistatic effect QTLs were found to involve in QTL by environment interactions 

(QE).  This report on the construction of the molecular linkage map in the flue-curd tobacco and QTL 

analysis of several agronomic traits provides a starting point for identifying QTLs for agronomically 

and economically important traits on a large scale and understanding the genetic architecture of these 

traits. 

1. China Tobacco Breeding Research (Southern) Center, Yunnan Institute of Tobacco Science, Nieer 

Road No. 47, Yuxi 653100, China. 

2. Institute of Tobacco Science, CAAS, Qingdao 266101, China. 

3. Heilongjiang Institute of Tobacco Science, Mudanjiang 157011, China. 

4. Zhejiang University, Hangzhou 310029, China. 
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GMO and non-GMO approaches to down-regulating nicotine demethylase to develop tobacco 

with very low nicotine conversion rates. 

Blocking or down-regulating the conversion of nicotine to nornicotine is a major strategy for 

preventing the formation of N'-nitrosonornicotine (NNN), a tobacco specific nitrosamine formed by 

microbial action during tobacco curing and processing.  Previously, we described the cloning and 

characterization of the gene responsible for nicotine demethylation (Nicotine Demethylase).  Here, we 

report on two strategies used to down-regulate this gene.  First, we created GMO tobacco containing 

RNAi constructs, and secondly, we identified lines with mutated versions of nicotine demethylase 

from a converter population that had been treated with a mutagen (EMS).  The converter levels in 

some of the transgenic lines containing RNAi constructs were as low as 0.1% under greenhouse or 

field conditions.  This low conversion level remained stable up through three generations of self-

pollination.  In addition, nineteen lines were identified having EMS-induced mutations in the nicotine 

demethylase gene.  Four of these lines had a knock-down phenotype (0.2-1.3% conversion rates) with 

one line having a nonsense mutation at amino acid position 329 and another line having a missense 

mutation at amino acid position 107.  Experiments to detect nicotine conversion rates in the M1, M2 

and M3 generation of the EMS mutant plants showed they were stable, and the conversion rates 

remained low.  We also crossed two of these mutant lines with seven commercial varieties and two 

converter counterparts of dark and Burley tobaccos.  Results from progeny tests provided a genetic 

pattern of single gene mutation.  Sequencing data determined that the Nicotine Demethylase gene had 

been permanently mutated.  RT-PCR assays on the lines containing the truncated gene showed that 

mRNA expression was decreased or even abolished, while mRNA in missense mutant lines was 

indeed changed to a mutated version expressed as highly as in the wild-type converter lines. 

GenApps, Inc., 4262 Colby Road, Winchester, KY 40391, USA. 
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Changes and analysis of gene expression profiles in tobacco roots with cDNA microarray of 

arabidopsis under osmotic stress. 

In an attempt to study the drought resistance defence mechanism in the tobacco plant, the changes of 

gene expression in osmotic stressed tobacco (Nicotiana tabacum L) roots were analyzed by cDNA 

microarray analysis.  RNAs of tobacco roots with or without (CK) PEG treatment after 48 h under -1.2 

Mpa were extracted and subjected to analysis of cDNA microarray based on Arabidopsis genomic 

sequence.  There were about 126 differently expressed genes (with ratio values  2 or  0.5) among 

31182 genes set in a microarray plate, in which 79 genes were up-regulated and 47 down-regulated by 

osmotic stress.  Among up-regulated genes, many of them such as ABA responsive protein, calcium 

signalling responsive protein and protein kinase, were found in signalling transduction pathway, 

suggesting that signalling transduction in roots under osmotic stress was activating.  Meanwhile, some 

hydrolase genes in relation to the membrane system and transporter were also up-regulated under 

osmotic stress.  But some genes regulating normal plant growth and development, such as the genes of 

gibberellin-responsive protein, nitrate reductase 2 (NR2) and so on, were down regulated.  Some genes 

of E3 ubiquitin ligase, the key components in ubiquitin-mediated protein degradation pathway, were 

also down-regulated.  Moreover, 58 unknown function genes were also detected in the experiment.  

The functions of those genes in plant osmotic stress response need to be elucidated in the future.  By 

analyzing the differently expressed genes, some valuable information underlying the plant osmotic 

stress response were highlighted. 

1. National Research Center for Tobacco Cultivation, Physiology and Biochemistry, Henan 

Agriculture University, Zhengzhou 450002, China. 

2. China Tobacco GuangDong Industrial Corporation, Guangzhou 510610, China. 
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Effect of exogenous organic 
14

C on properties of soil organic matter in soil with tobacco-rice 

rotation system. 

During the tobacco-rice rotation period, a sand filtration tube incubating trial in the field was carried 

out to study the decomposition and transformation of exogenous organic 
14

C, and to estimate the 

effects on the quantity and quality of soil organic matter (SOM) by adding the 
14

C-labelled ryegrass 

root into tobacco field soil.  The main results were as follows: 1) The decomposition proceeded 

rapidly at the early period and then slowed down.  The 
14

C decomposition rate of exogenous material 

was over 50% during the whole flood-drought cultivation.  The 
14

C decomposition amount during the 

first 20 days made up 50.8-57.7% of that during the tobacco season.  Decomposition of organic 
14

C 

proceeded rapidly again after rice was transplanted, then slowed down;  2) The amount and quality of 

SOM gradually decreased with continuous tobacco cropping.  After applying organic matter, there 

were no significant differences to the contents of SOM, but soil humus components and quality were 

changed.  Translation and distribution of HA and FA were active and the value of PQ increased in 

different degrees;  3) The amount of HA and FA reached a homeostasis that was newly formed by soil 

organic C and exogenous organic 
14

C during the tobacco season.  In the paddy stage, the formed rate 

of FA was faster than that of HA.  Then, FA transformed into HA rapidly.  Water cultivation could 

increase the turnover rate and the decomposition and humification coefficient of SOM;  4) The results 

suggested that tobacco-rice rotation and straw returning could be the better cultural measure for SOM 

turnover and improvement of SOM quality in the tobacco soil. 

Tobacco Leaf Research Institute, Technical Center of HUNANTIC, Changsha 410000, China. 
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Synthesis of methoprene and study of its juvenile hormone activity. 

3,7,11-trimethyl-2,4,10-dodecatrienoic acid isomers were prepared by several reactions from the 

starting material citronellal.  The mixtures were converted to the 2E,4E isomers and 2Z,4E isomers 

with the ratio from lower 1:1 to 2:1 by benzenethiol as an equilibration catalyst.  Subsequently, 

separation via their insoluble ammonium salts was carried out, and followed by esterification and 

etherification, to give high stereoselective Methoprene, isopropyl-11-methoxy -3,7,11-trimethyl-(2E,4E)-

dodecadienoate, which showed considerably higher activity than other isomers, and amounted to 95%.  

The structures of all compounds in each step were confirmed by MS and 
1
H NMR.  The determining 

result of the juvenile hormone activity on Lasioderma serricorne Fabricius and Ephestia elutella 

(Hubner) indicates that the above sample can disturb the normal growth of the insect, inhibit the larva 

converting to pupa and emergence, and also influence the oviposition of the adult and the hatchability 

of its eggs. 

Research Centre of Hunan Tobacco Industrial Corporation of China, No. 426 of Middle Laodong 

Road, Changsha 410007, China. 
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Food chain partnership - the concept of Bayer CropScience for the tobacco industry. 

Meeting increasingly demanding customer expectations concerning quality, sustainable use of plant 

protection products, and traceability are major challenges of the entire tobacco chain.  Therefore, a 

close partnership of all stakeholders is key to success. 

Bayer CropScience, one of the world's most innovative crop science companies, is fully committed to 

develop and support sustainable solutions that prove to be profitable to all players in the tobacco 

chain.  The input of Bayer CropScience to such a close partnership is based on three pillars: 

1. Global network of expertise with a deep understanding of local requirements  

2. Worldwide services regarding safe and proper use of plant protection products  

3. Product and technology  innovations  

The concept of Food Chain Partnership brings all players of the tobacco community together to 

develop professional and pragmatic solutions to the market's needs. 

Structure of the presentation 

1. Introduction of Bayer CropScience 

2. Food Chain Partnerships - the concept for the tobacco industry 

3. Bayer CropScience's solutions in tobacco 

4. Highlight on fungicides 

Bayer CropScience Aktiengesellschaft, 40789 Monheim am Rhein, Germany. 

 


