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ALTINTAS C. 

CORESTA Congress, Sapporo, 2012, Agronomy/Phytopathology Groups, abstr. WS05 

Integrated Pest Management Project of Turkey as a component of Integrated Tobacco Production 

Approach 

Since 2006 there was a remarkable presence of thrips in Izmir Oriental tobacco fields, in Turkey, 

reflecting in dramatic yield and quality losses.  To control thrips and its devastating consequences, there 

was unauthoriSed use of Crop Protection Agents (CPA), different from what farmers were instructed 

and recommended.  The latter resulted in CPA residues higher than the GRLs.  In 2009, an Integrated 

Pest Management (IPM) Project initiated to address the issue of cyfluthrin residues on harvested Izmir 

tobaccos in Turkey.  The IPM project had a specific objective the sustainable improvement of Izmir 

Oriental tobacco production through the implementation of IPM as a component of Good Agriculture 

Practices (GAP).  The IPM project, co-funded by eight Turkish Leaf Suppliers and supported by one 

cigarette manufacturer in Turkey and the Centre of Agriculture and Bioscience (CABI, an international 

non-profit organization), operated on industry approach; resources and organization have been provided 

by all participated members.  The roll-out of the project focused on several aspects such as farmers and 

leaf extension training, extensive testing in green leaf to trace the residues at farmer level and taking 

necessary corrective actions, co-operations with stakeholders (universities, institutes and governmental 

bodies).  As one of the major achievement: 12.000 farmers from the districts: Aegean, Black Sea, East 

and South East of Turkey have been trained on aspects like: seedbed management, proper handling and 

usage of CPAs, correct dosage and pre-harvest intervals, Pest & Diseases (P&D) identification and 

beneficial insects.  As industry approach, P&D scouting and monitoring has been performed in different 

growing districts, and results used to trigger the development of an Early Warning System (EWS), 

which alerted farmers using the SMS technology for the risk of P&D appearance.  To the hard core of 

the issue and reason that triggered the IPM project, CPA residues have been traced during the growing 

seasons with extensive monitoring and random samplings.  As a result of the project, at the following 

years the detected cyfluthrin residues reduced under CORESTA GRLs (Guidance Residue Level) in 

Izmir Oriental tobacco production.  From 2012 onwards, the program developed to Agronomy Program 

with its goal being to improve Izmir Oriental tobacco quality, maintaining the quality and reducing 

farmers’ costs. 

Alliance One Turkey, A.O.S.B. 10000 Sok. No: 3, Cigli, Izmir, Turkey 
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BOSHOFF H.J. 

CORESTA Congress, Sapporo, 2012, Agronomy/Phytopathology Groups, abstr. AP17 

Responses of flue-cured tobacco to the fertilisation of sulphur (SO4) in South Africa 

The objective of this study was to investigate the possible benefits of an increased supply of calcium on 

the yield, quality and chemical composition of flue-cured tobacco, specifically on soils that 

proportionally have a large amount of extractable magnesium.  In various trials, agricultural gypsum 

(CaSO4.2H2O) was broadcast over ridges two weeks after planting, at rates ranging from zero to 1750 kg 

ha
-1

.  These treatments resulted in meaningfully higher leaf yields, but chemical analyses of these leaves 

did not constantly confirm an increase of the calcium content.  The sulphur content of the leaves was 

however correspondingly higher.  The yield increases could thus not in all cases be elucidated by an 

increased uptake of calcium but rather sulphur.  Increased rates of sulphur as agricultural gypsum 

resulted in tobacco with significantly higher sulphur concentrations and lower N/S ratios.  The 

significant effect of the application of S (SO4) on the sulphur content of the tobacco, the significantly 

lower N/S ratio and seemingly higher yields were not in all cases due to the uplifting of a S deficiency 

(<0.25%S) but emanated from increasing the S content from adequate (0.30%S) to well above values 

that are viewed as adequate (>0.50%S).  In another trial the varying combination of four N, K, and S 

carriers, which when applied resulted at six levels of S (SO4) ranging from zero to 100 kg S ha
-1

 but at 

the same amount of N and K.  These results also showed the importance of the application of S (SO4), 

whereby the leaf yield was markedly improved by levels of S (SO4) and corresponded with the sulphur 

concentration of the tobacco that was increased from sub-optimal to optimal by comparison to the 

sufficiency-norm of >0.25% S.  The present results highlight the importance of adequate S fertilisation 

and that the fertilisation of S always is considered. 

Agricultural Research Council – Institute for Industrial Crops, Private Bag X82075, Rustenburg, 0300, South 

Africa 

 

 

CARUSO L.V. 

CORESTA Congress, Sapporo, 2012, Agronomy/Phytopathology Groups, abstr. WS08 

Tobacco integrity perspectives 

Tobacco leaf, which generally forms the largest part of a tobacco product, has become increasingly the 

focus of several international regulatory agendas.  These initiatives are mainly directed at reporting data 

of leaf constituents and compliance with specific maximum residue limits (MRL) for crop protection 

agents (CPA).  Therefore, responsible leaf procurement and constant monitoring assist manufacturers to 

meet internal integrity standards and regulatory requirements.  The presentation will focus mainly on the 

increasing importance of integrity when sourcing leaf.  Several elements will be presented and discussed 

to illustrate the challenges faced by manufacturers with respect to tobacco integrity while operating 

under increasingly stringent regulations. 

JT International S.A., Scientific & Regulatory Affairs, 1 rue de la Gabelle, CH-1211 Geneva 26, Switzerland 
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CHEN Xuejun; LUO Jianrong; LI Wenzheng; XIAO Bingguang; LI Yongping 

CORESTA Congress, Sapporo, 2012, Agronomy/Phytopathology Groups, abstr. AP06(Poster) 

Flow cytometry assisted selection on a CMS source (Nta(gla.)S) of flue-cured tobacco via somatic 

hybridisation 

Eight somatic hybrids between Hongda and Nicotiana glauca, were obtained, of which two were 

completely self- and cross-sterile.  The two hybrids were backcrossed with cv. K326.  Ploidy analysis 

was carried out for 64 offspring from the backcross combination between two sterile somatic hybrids 

and K326 by flow cytometry.  The results showed that five of the offspring were demonstrated to be 

dihaploid plants like K326.  A source of cytoplasmic male sterility (CMS) with cytoplasm from N. 

glauca (Nta(gla.)S) was achieved after six recurrent backcrosses with K326.  Cleaved amplified 

polymorphic sequences (CAPs) were employed to distinguish Nta(gla.)S from Nta(sua.)S.  The results 

showed that Nta(gla.)S had a specific enzyme digested fragment of about 410bp, while Nta(sua.)S had a 

specific enzyme digested fragment of about 380bp.  The method could be used as identification for the 

cytoplasm resources of Nta(gla.)S and Nta(sua.)S.  Scanning electron microscopy observation showed 

degradations with shortened filaments, anther shrinkage to Nta(gla.)S, more serious degradation with 

whole carpel-liked stamens, split stigma to Nta(sua.)S compared to that of MF.  The two CMS lines had 

normal ovules and no tomentum on anthers.  No significant difference was detected in the relative 

growth rate, as measured by number of leaves and plant height, stem width, yield and chemical 

components. 

Yunnan Academy of Tobacco Agricultural Sciences, 14 Nanxiang Rd, Yuxi 653100, Yunnan Province, P.R. China 

 

 

CZUBACKA A.; DOROSZEWSKA T. 

CORESTA Congress, Sapporo, 2012, Agronomy/Phytopathology Groups, abstr. AP24 

Determination of resistance to potato virus Y and its stability in tobacco hybrids containing 

different sources of resistance 

Cultivation of resistant cultivars is the most effective method of plant protection against viral diseases.  

Different sources of resistance are used for breeding new tobacco cultivars resistant to potato virus Y 

(PVY).  Currently three main sources of resistance to the virus are known and used in breeding.  One of 

them is va resistance that is deletion within susceptibility gene.  Such a mutation is present in cultivar 

Virgin A Mutant (VAM) and similar resistance type is observed in the case of Polish cultivar Wiślica.  

Another source of resistance is a wild species Nicotiana africana whose factor of resistance has been 

transferred into tobacco resulting in the breeding line BPA tolerant to PVY.  There are also transgenic 

tobacco lines whose resistance is conditioned by genes coming from viruses.  Expecting the combination 

of two different resistance sources in one genome, we obtained hybrid plants and the following 

generations were tested as regards resistance to PVY.  The most effective was the combination of va and 

a transgene.  In the case of plants coming from the crossing of a transgenic line and cultivar VAM or 

Wiślica, we noticed the increasing frequency of resistant individuals in following generations.  Hybrids 

derived from the crossing of VAM or Wiślica and line BPA were susceptible, however in the next 

generations we recorded resistant individuals.  Percentage of resistant plants was increasing in 

subsequent generations of hybrids containing two different transgenes.  Finally, we obtained lines with a 

combination of different sources of resistance which showed a higher level of resistance against a broad 

spectrum of PVY isolates. 

Department of Plant Breeding and Biotechnology, Institute of Soil Science and Plant Cultivation – State Research 

Institute, ul. Czartoryskich 8, 24-100 Pulawy, Poland 
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DRAKE K.(1); XIAO B.(2); VONTIMITTA V.(3); TONG Z.(2); ZHANG X.(2); LI M.Y.(2); 

LENG X.D.(2); LEWIS R.S.(1) 

CORESTA Congress, Sapporo, 2012, Agronomy/Phytopathology Groups, abstr. AP01 

Identification of genomic regions contributing to Phytophthora nicotianae resistance in tobacco 

cultivar ‘Florida 301’ 

Black shank is typically the most important disease affecting tobacco in the United States and is caused 

by the soil-borne oomycete Phytophthora nicotianae.  Genetic resistance is an essential component of 

overall strategies to reduce economic loss from disease.  Polygenic resistance derived from cigar cultivar 

‘Florida 301’ provides high levels of partial resistance to all races of P. nicotianae.  Most U.S. tobacco 

cultivars possess varying levels of resistance derived from this source material.  Identification of DNA 

markers associated with genomic regions controlling resistance in Florida 301 could facilitate 

development of resistant varieties in the future.  A recombinant inbred line (RIL) population consisting 

of 122 F5:6 lines was produced from a cross between ‘Florida 301’ and the black shank-susceptible 

cultivar ‘Hicks’ and evaluated for black shank resistance in three field environments and a single 

greenhouse experiment.  The population was also genotyped at a total 339 polymorphic microsatellite 

marker loci.  QTL analysis resulted in the identification of 11 QTL affecting area under disease progress 

curve (AUDPC) in the field evaluation, and 11 QTL affecting resistance in the greenhouse experiment.  

The most significant QTLs were important in both the field and greenhouse experiments.  The QTL on 

PMI linkage group 7 was found to have the largest effect in the Florida 301 × Hicks RIL population.  

This QTL was also found to be the most important in a previously published experiment using a 

Beinhart 1000 × Hicks doubled haploid population.  The large QTL on PMI LG 15 found to be 

important in the latter population was not found to be significant in the current population, thus 

suggesting the uniqueness of this genetic variability to U.S. flue-cured and Burley tobacco.  Consistent 

with previous publications, the inheritance of the ‘Florida 301’ type of black shank resistance is likely 

complex. 

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

2. Yunnan Academy of Tobacco Sciences, Yuxi, P.R. China 

3. Purdue University, Department of Botany and Plant Pathology, West Lafayette, IN 47907, USA 

 

 

DUAN Yan-qing(1); LI Ping(2); ZHE Wei(1); XI Jia-qin(3); XIA Jianjun(1); WANG 

Wenyuan(1); JIANG Junxiang(1); MO Ming-he(2) 

CORESTA Congress, Sapporo, 2012, Agronomy/Phytopathology Groups, abstr. APPOST12 

Biocontrol efficiencies and identification of nematicidal metabolite from strain BJLSH9 towards 

nematode and Phytophthora nicotianae 

BJLSH9, an actinomycete exhibiting both nematicidal and antifungal activities, was isolated from 

rhizospheric soil of willow in Beijing.  Bioassay results in vivo showed that BJLSH9 displayed a 

50.05% efficiency to suppress radial growth of Phytophthora nicotianae, and 98.05% of nematicidal 

activity towards Panagrellus redivivus at 48 h.  In a 40 L – fermenter with medium of No. 38, 72 h of 

culture period was optimal to obtain the highest mycelial biomass and nematicidal efficiency.  The 

BJLSH9 was identified as Streptomyces flavofungini based on phylogenetic analysis of its 16S rRNA 

gene.  Tryptophandehydrobutyrine diketopiperazine (TDD), a nematicidal secondary metabolite of 

BJLSH9, was identified and showed 40% nematicidal activity at 48 h.  This is the first report on the 

nematicidal nature of S. flavofungini and TDD. 

1. Technology Center of Hongyun Honghe Tobacco (Group) Co., Ltd, No. 181 Hongjin Road, Wuhua District, 

Kunming 650202, P.R. China 

2. Key Laboratory for Conservation and Utilisation of Bio-Resources, Yunnan University, Kunming 650091, P.R. 

China 

3. Zhengzhou Tobacco Research Institute of CNTC, No. 2 Fengyang Street, Zhengzhou High-Tech Industrial 

Development Zone, Zhengzhou 450001, Henan, P.R. China 
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EICKHOLT D.P.; KERNODLE S.P.; LEWIS R.S. 

CORESTA Congress, Sapporo, 2012, Agronomy/Phytopathology Groups, abstr. AP04 

Field evaluation of an introgressed QTL affecting days to flowering and its relation to yield and 

quality in flue-cured tobacco 

Realized yield for flue-cured tobacco growers in North Carolina has mainly held consistent since the 

early 1980s.  Cultural practices aimed to maximize yield for growers generally focus on decreasing plant 

stresses to allow the maximum genetic potential of the variety to be expressed.  The only way to truly 

increase the maximum genetic potential of a variety is through focused breeding efforts.  Previous 

attempts to increase tobacco yield by altering photoperiodic response have been successful.  Leaf quality 

was often reduced, however, identification of an introgressed QTL from the wild species N.tomentosa 

has been shown to significantly increase green leaf yield in flue-cured tobacco.  To date, research has 

not been performed to investigate the effect this QTL has on actual harvestable yield and end-use quality.  

Preliminary results have shown that the QTL designated as Many Leaves (ML) acts in a partially 

additive fashion which positively increases days to flowering, leaf number, percent reducing sugars and 

plant height while decreasing total alkaloids and having no effect on leaf thickness and visual quality.  

Across all genetic backgrounds, one copy of the QTL increased revenue by approximately $345 per acre.  

Through the use of the ML QTL, already established varieties could see significant increases in 

harvestable yield potential allowing for increased revenue for growers. 

North Carolina State University, Department of Crop Science, Campus Box 7620, Raleigh, NC 27695-7620, USA 

 

 

FISHER C.R.; JACK A.M. 

CORESTA Congress, Sapporo, 2012, Agronomy/Phytopathology Groups, abstr. WS07 

Modeling epiphytotics: an aid to developing effective integrated pest management and 

environmental stewardship programs 

Commercial agriculture has removed many constraints to the success that pests and diseases would 

normally incur in a natural environment by providing large expanses of genetically identical plants in 

very close proximity.  Man has been forced to develop a system of protecting these artificial plant 

communities with various forms of disease containment, the most notable being the relatively recent 

introduction of pesticides.  This has, however, introduced other dynamics into the agricultural 

commodity production system, not least of which is the continual human consumption of micro-doses of 

these pesticides and the health hazards this may create.  Modern agriculture therefore is morally 

responsible for minimizing these concerns but maintaining effective pest control.  To a great extent this 

can be achieved by using an integrated pest management (IPM) system which has been carefully 

designed to break, or at least disrupt, the life cycle of a pest, or alter the environment so that the pest 

population is unable to increase to a level at which it will cause an economic loss.  Prerequisite to a 

successful IPM program are: a) an understanding the biology of the pest or disease, b) knowledge of 

local crop production practices and c) the sociological constraints to modifying existing agronomic 

practices without jeopardizing the economic viability of the grower.  The mechanics of IPM can be 

better appreciated by understanding plant fungal disease epidemics.  These can be modeled 

mathematically based on a measure of the initial inoculum in the crop, the rate at which the disease 

increases, and the length of time to crop harvest.  The value of each of these parameters varies widely 

depending on the lifecycle of the disease and the host plant environment.  These principles can also be 

loosely applied to the management of nematodes, insect pests and weeds. 

University of Kentucky, Lexington, KY 40546, USA 
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FORTNUM B.A.; PETERSON P.D. 

CORESTA Congress, Sapporo, 2012, Agronomy/Phytopathology Groups, abstr. AP29 

Mechanical transmission of Ralstonia solanacearum is limited by air temperature 

Bacterial wilt, caused by Ralstonia solanacearum, is an extremely damaging disease of flue-cured 

tobacco in the southeastern USA that can be spread mechanically on farm machinery.  R. solanacearum 

exhibits strong tissue-specific tropism within the host, invading primarily within the xylem tissue.  

Mechanical transmission of R. solanacearum with a machine topper or harvester can inoculate the 

bacterium deep within the tissue directly into the xylem elements or surrounding tissue, dramatically 

reducing the amount of inoculum needed to elicit disease.  Soil temperatures need to be at least 28 °C 

for disease to occur through the root system; therefore disease is more severe in seasons with a warm 

spring.  Mechanical transmission trials, where the bacterium has been inoculated into the upper portion 

of the plant stem, have been conducted over the last six years under varying weather conditions.  Field 

observations have confirmed that infection of vascular tissues was completely suppressed when air 

temperatures exceeded 38 °C.  Air temperatures exceeded the upper limit in two of the last six years in 

our research plots on the Pee Dee Research Station.  Infection in the upper portion of the plant appears 

to be suppressed at air temperatures well below temperatures that affect plant health.  Implications for 

disease management will be discussed. 

Clemson University, School of Agriculture, Forestry and Environmental Sciences, Pee Dee Research and 

Education Center, Florence, SC 29506, USA 

 

 

GRANT S. 

CORESTA Congress, Sapporo, 2012, Agronomy/Phytopathology Groups, abstr. WS06 

CPA residue reduction in Thailand.  A case study of cypermethrin residue reductions in Thailand 

Burley 

Cypermethrin has long been a problematic crop protection agent (CPA) in Thailand with residues over 

GRL’s being found in most samples since the early 1990’s.  Through dedicated efforts by the tobacco 

industry stakeholders, including farmer education and awareness, on farm demonstrations & training, 

extensive CPA residue testing & eward schemes, cypermethrin residues have presented a year on year 

reducing trend 2010 through 2012.  The main factors contributing to this being, increasing farmer 

awareness to the issues of cypermethrin and the residues seen in Thai Burley in particular, the threat to 

of loss of business and hence income for them and an incentive driven programme to reduce 

cypermethrin use have all contributed towards this reducing trend.  Extensive sampling of farmer green 

tobacco through to processed Burley leaf from 2007-2012 has seen a shift in the Burley crop being over 

60% non-compliant (> 1.00 ppm) to 72% complainant (< 1.00 ppm).  The presentation details findings 

and actions taken to achieve this reduction on a national level through industry efforts and initiatives. 

Alliance One Thailand, Chiangmai, Thailand 
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GUO Wei-min; ZHANG Yan-ling; CAI Xian-jie; ZHANG Shi-xiang; WANG Jian-wei; YIN Qi-

sheng 

CORESTA Congress, Sapporo, 2012, Agronomy/Phytopathology Groups, abstr. AP27(Poster) 

Studies on surface microstructure characteristics of flue-cured tobacco leaves in different areas in 

China 

The appearance quality determination of tobacco leaves is currently highly dependent on human 

judgment, and looking for objective methods is of increasing concern.  The microstructure of tobacco 

leaves is the basis for appearance quality, thus the studies of microstructure of tobacco leaves could 

provide a reference for quantitative methods of appearance quality analysis.  In this study, some flue-

cured leaves of the same grade (C3F) were collected in China.  The cell area, cell porosity and unit cell 

porosity of these samples was analysed by SEM imagery and quantitative analysis by Photoshop.  The 

results were as follows: 1) The cell structure index of flue-cured tobacco leaves from different planting 

areas was obviously different from each other, the range of cell area was 3500 µm
2
 ~ 6400 µm

2
, and the 

cell porosity was 9.8%~14.7%, and the unit cell porosity was 12.5%~25.0%; 2) The cell structure 

showed regular regional distribution to a certain extent: Cell area of leaves from southeast planting area 

was significantly larger and the porosity was relatively small; Cell area of leaves from north planting 

area was obviously smaller and the cell was folded significantly; Cell shape of leaves from Huanghuai 

planting area was mainly flat, the cell was folded relatively small and cell size distributed inconsistently; 

Cell size of leaves from southwest planting area was comparatively uniform and the porosity was 

relatively large; 3) Unit cell porosity could be used as the index to evaluate the loose degree of 

organisational structure of flue-cured tobacco leaves. 

Zhengzhou Tobacco Research Institute of CNTC, No. 2 Fengyang Street, Zhengzhou High-Tech Industrial 

Development Zone, Zhengzhou 450001, Henan, P.R. China 
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HAYES A.; LUSSO M.F.G.; LION K.; ADAMS A.; MORRIS W. 

CORESTA Congress, Sapporo, 2012, Agronomy/Phytopathology Groups, abstr. AP08 

Impact on N-nitrosonornicotine (NNN) of varying nitrogen rates for Burley TN90 isolines with 

variable genetic potential for nicotine to nornicotine conversion 

Reduction of the minor alkaloid, nornicotine, has been shown to reduce relative N-nitrosonornicotine 

(NNN) levels in Burley tobaccos grown and cured under identical controlled conditions.  In this study 

we evaluated Burley variety TN90 LC and two isolines of TN90, a CYP82E4 knockout mutation (TN90 

e4) and a transgenic TN90 that silences several CYP82E gene family members (TN90 ULC); these 

isolines show reduced nornicotine levels relative to the TN90 LC control.  The purpose of this test was 

to evaluate the three genotypes under varying nitrogen conditions to assess the impact of nitrate levels of 

cured leaf in combination with genotype on resulting formation of NNN in lamina and smoke.  This test 

was conducted in Glade Spring and Blackstone, Virginia, with four and five replications, respectively.  

A split plot design was conducted with main plot being nitrogen rate (0 lb, 200 lb, and 400 lb/acre) and 

the subplot being genotype.  In the Glade Spring test, the 0 lb nitrogen treatment resulted in significantly 

lower cured leaf nitrate levels (7675 ppm) compared to the 200 lb and 400 lb treatments (13662 ppm 

and 13998 ppm, respectively).  Mean alkaloid levels across the three nitrogen treatments were within 

0.2%.  For the Blackstone location all three main plots were significantly different with the 0 lb, 200 lb, 

and 400 lb nitrogen treatments having cured leaf nitrate means of 3331 ppm, 7062 ppm, and 13236 ppm, 

respectively.  Total alkaloids were significantly different for the 0 lb nitrogen treatment (3.4%) vs the 

200 lb and 400 lb (6.1 and 6.6%, respectively).  Percent conversion of nicotine to nornicotine across the 

two-location test confirmed previous results for genotypes TN90LC (3.8%), TN90 e4 (2.6%), and TN90 

ULC (0.7%).  Total TSNA (tobacco specific nitrosamines – NAB, NAT, NNK, and NNN) across the 

two tests was highly variable ranging from 0.8 ppm to 34.6 ppm at Glade Spring and 0.5 ppm to 11.0 

ppm at Blackstone.  Across locations, the contribution of NNN to the total lamina TSNA was 

significantly different between genotypes with NNN contributing 38.8% to the total TSNA for TN90LC, 

27.7% for TN90e4, and 10.9% for TN90 ULC.  Results across locations confirmed a significant 

reduction in the relative contribution of NNN to total TSNA consistent with the genotype’s level of 

conversion of nicotine to nornicotine.  Selected plots were used to conduct smoke TSNA analyses.  

Results of lamina and smoke NNN will be presented. 

Altria Client Services Inc., Research, Development & Engineering, 601 E. Jackson St., Richmond, VA 23219, USA 

 

 

IMAI T. 

CORESTA Congress, Sapporo, 2012, Agronomy/Phytopathology Groups, abstr. AP26 

Record of Acherontia lachesis (F.) (Lepidoptera: Sphingidae) infestation on tobacco in Japan 

The death's head hawkmoth, Acherontia lachesis, is distributed over almost the entire warmer oriental 

biogeographical region.  Its distribution in Japan remained restricted to Kyushu, the southwesternmost 

part of the country, until the 1980s.  Its distribution has progressed northeastward, perhaps owing to 

global warming.  It was first recorded in Tochigi Prefecture, located in the central part of Japan, in 2010.  

Tobacco is recorded as one of larval host plants; however, the infestation of tobacco has not been 

observed in primary distribution areas in Japan.  Herbivory by larva on tobacco was first recorded in 

areas of immigration in 2010.  Field surveys were performed to assess its present status as a tobacco pest 

and to estimate the gravity of the future threat posed by this emerging pest.  Damage analysis in a 570 

m
2
 plot (1,110 plants; flue-cured var. Tsukuba 1) revealed that 80 plants (7.2%) had been injured by 

final (5th) instar larvae of this pest.  Larvae attacked leaves at the lower-to-middle portion of the plants, 

which generally contain less nicotine.  The population of 5th-instar larvae was estimated at 50 

larvae/1,000 m
2
.  The overall decrease in yield was estimated to be less than 1%.  It has a bivoltine life 

cycle, but only the first generation infests tobacco.  No second-generation larvae were observed on 

tobacco, which passed the flowering time and had accumulated nicotine.  These observations suggest 

that nicotine contents in leaves might limit herbivory by this pest. 

Japan Tobacco Inc., Leaf Tobacco Research Center, Oyama, Tochigi 323-0808, Japan 
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JACK A.M.; FISHER C.R.; SCHOERGENDORFER A.; JI H.; FANNIN F.F.; BUSH L.P. 

CORESTA Congress, Sapporo, 2012, Agronomy/Phytopathology Groups, abstr. AP09 

TSNA accumulation in three Burley varieties under three curing regimes 

Previous work showed that NCBH 129LC had higher accumulation of tobacco specific nitrosamines 

(TSNAs) than KT 204LC when cured on a wagon covered with plastic; conditions very favorable for 

TSNA accumulation.  However, other researchers found that when the tobacco was air-cured in the 

usual way, these differences were inconsistent.  This 2011 study was designed to test the hypothesis that 

NCBH 129LC accumulates higher TSNAs when cured under conditions more favorable for TSNA 

accumulation, while KT 204LC does not.  The experiment was a split-plot design, with curing regimes 

as main plots and varieties as subplots.  Curing regimes were favorable (minibarn 30 °C, 80% RH), 

unfavorable (minibarn 24 °C, 70% RH) and ambient (commercial wooden barn).  Curing conditions for 

this crop in 2011 were relatively cold and dry.  Varieties were KT 204LC, NCBH 129LC and TN 90H (a 

high converter selection of TN 90).  N’-nitrosonornicotine (NNN) and total TSNAs were higher in 

NCBH 129LC than in KT 204LC only in the favorable curing regime (NNN 1.3 ppm, 0.4 ppm, 

respectively; TSNAs 3.0 ppm, 1.4 ppm, respectively).  There was no difference between the varieties in 

the ambient and unfavorable curing regimes.  N’-nitrosoanatabine (NAT) and 4-(methylnitrosamino)-1-(3-

pyridyl)-1-butanone (NNK) were higher overall in NCBH 129LC than in KT 204LC (NAT 1.1 ppm, 0.7 

ppm, respectively; NNK 0.08 ppm, 0.05 ppm, respectively).  There was no clear relationship between 

TSNAs and nitrite, as there was in previous years.  Curing regimes made no difference to total TSNAs 

or NNN in KT 204LC, but in NCBH 129LC, both NNN and total TSNAs were higher in the minibarn 

favorable regime than in the ambient wooden barn (NNN 1.3 ppm, 0.4 ppm, respectively; TSNAs 3.0 

ppm, 1.3 ppm, respectively).  These results support the hypothesis that NCBH 129LC accumulates 

higher TSNAs when cured under conditions more favorable for TSNA accumulation, while KT 204LC 

does not. 

University of Kentucky, Lexington, KY 40546, USA 
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JANZAC B.(1,2); LACROIX C.(1,2*
a
); TRIBODET M.(1); VERRIER J-L.(2); JACQUOT E.(1*

b
) 

CORESTA Congress, Sapporo, 2012, Agronomy/Phytopathology Groups, abstr. AP21 

Evolutionary pathways of potato virus Y adaption to the resistance gene va in Nicotiana tabacum 

and impacts for resistance management 

Since the use of tobacco cultivars carrying allelic forms (0, 1 or 2) of the recessive resistance gene va, 

symptoms associated to PVY infection have often been reported, which suggests viral adaptation to 

these allelic forms.  Biological and serological properties of PVY isolates collected in 2007, during field 

surveys performed in tobacco crops in France, were characterised.  Results highlighted i) the high 

frequency of virulent isolates in natural populations and ii) the heterogeneous distribution of PVY 

pathotypes in susceptible and resistant tobacco cultivars (Lacroix et al., CORESTA, Sapporo, 2012). 

Analysis of consensus sequences of PVY populations produced under controlled conditions suggested 

that PVY ability to overcome the allele va
2
 relates to variations in the VPg viral protein.  VPg encoding 

nucleotide sequences of natural PVY tobacco isolates (N=169) from susceptible and resistant cultivars 

were analysed and compared to their corresponding pathotypes (when available).  Results suggested a 

rapid evolution of isolates to gain virulence.  Analyses of selective pressure imposed on VPg residues 

showed that only the codon at position 105 of the VPg protein was under diversifying positive selection.  

To test the role of this residue in PVY adaptation to va, point mutated versions of an avirulent PVY 

infectious clone (PVY
N
-605; Jakab et al., 1997) were i) constructed using a reverse genetic approach 

and ii) inoculated to indicator hosts including va genotypes.  Finally, competition experiments between 

the avirulent PVY
N
-605 clone and each of the VPg mutants were performed to estimate the fitness cost 

associated with the gain of virulence toward va.  This work will yield crucial information to explain both 

the impact of the VPg mutations at position 105 on PVY fitness and the frequencies of the different 

amino acid substitutions observed in natural virulent isolates.  This will be helpful for sustainable 

strategies to manage the va resistance in tobacco cultivars. 

1. INRA-Agrocampus Ouest-Université Rennes1, UMR1349 IGEPP (Institute of Genetic, Environment and Plant 

Protection), F-35653 Le Rheu, France 

2. Imperial Tobacco Group, SEITA, Institut du Tabac, Domaine de la Tour, F-24100 Bergerac, France 
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 Present address: Department of Ecology, Evolution, and Behavior, University of Minnesota, St. Paul, MN 

55108, USA 
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 Present address: INRA-CIRAD-Montpellier Supagro, UMR385 BGPI (Biology and Genetic of Plant-Pathogen 

Interactions), Montpellier, France 

 

 

JIA Zhihong; YI Jianhua 

CORESTA Congress, Sapporo, 2012, Agronomy/Phytopathology Groups, abstr. APPOST02 

Acidic components of soil volatile allelochemicals with soil microbial response to continuous 

cropping 

In order to investigate the mechanism of tobacco-growing soils when pH decreases and soil fungal 

diseases increase, field soils of continuous cropping and rotation were sampled in the Liuyang tobacco-

growing area in the Hunan Province of China.  Chemical analysis of the type and content of 

allelochemicals was done by GC/MS (gas chromatograph mass spectrometer) analysis and the molecular 

biology part involving bacterial and fungal species was analysed by PCR-DGGE (polymerase chain 

reaction denaturing gradient gel electrophoresis).  The results showed that soil allelochemical content of 

volatile acidic components in continuous cropping is more than in crop rotation.  Similar generic types 

of soil bacteria were found in both continuous cropping soil and in crop rotation soil, but fungal generic 

types differed between continuous cropping soil and crop rotation soil.  More fungal species of 

continuous cropping soil, identified by 18S rDNA PCR-DGGE and NCBI database (National Center of 

Biotechnology Information), are related to tobacco or rice diseases.  The beneficial microorganisms may 

be increased by means of rotation (tobacco with rice) which can promote the conversion of acidic 

components and mitigate the damage to the root cell caused by acidic substances. 

Tobacco Hunan Industrial Co., Ltd., No. 426 Laodong Road, Changsha 410007, Hunan, P.R. China 
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JIANG Caihong; LUO Chenggang 

CORESTA Congress, Sapporo, 2012, Agronomy/Phytopathology Groups, abstr. AP03(Poster) 

SSR markers linked to the resistant gene of Jing-yehuang on tobacco brown spot, Alternaria 

alternata (Fries) Keisslar, on M linkage group 

In order to study tobacco brown spot, Alternaria alternata (Fries) Keisslar, resistance inheritance and 

genetic mapping, F2 and BC1 populations from a cross between tobacco brown spot resistant variety 

Jing-yehuang and susceptible variety NC82 were developed.  Values of disease index under artificial 

inoculations showed that the resistant trait of Jing-yehuang is fitted additive-dominance model.  

Meanwhile, a further molecular study was carried out using SSR markers, and a marker which was 

linked to the tobacco brown spot resistant gene located on M linkage group.  In the study, 130 pairs SSR 

primers on M linkage group were used for molecular marker analysis, and a genetic linkage map was 

constructed.  There were 12 SSR markers on the linkage group, and it was 181.5 cM with an average 

distance of 15.1 cM between two markers.  The resistant gene was located between J4 and J9. 

Tobacco Research Institute of Chinese Academy of Agricultural Sciences, No. 11 Keyuanjingsi Rd., Laoshan 

District, Qingdao, Shandong 266101, P.R. China 

 

 

KAIPA J.B.(1); MBOTWA O.(2); MVULAATERA P.J.(1) 

CORESTA Congress, Sapporo, 2012, Agronomy/Phytopathology Groups, abstr. APPOST05 

Evaluation of the effects of barn roofing materials on cure duration, leaf quality and cost of 

production of Burley tobacco in Malawi 

A trial was conducted at Kandiya Research Station in Lilongwe, Malawi from 2009 to 2011 to evaluate 

the effects of various barn roofing materials on the cure duration, leaf quality, and cost of production.  

The trial involved five treatments: grass thatched roof with plastic sheets at 30 cm above the top tier 

(Control); iron sheet roofs at 30 cm above the top tier; Iron sheets at 45 cm above the top tier; Iron 

sheets at 60 cm above the top tier; and Iron sheets at 75 cm above the top tier.  The five treatments were 

evaluated in a randomised complete block design with five replicates.  Ripe tobacco was placed in the 

barns to cure.  Results showed no significant differences between the treatments in the daily afternoon 

mean temperature at the top tier.  Physical qualities of the cured leaf, in terms of the proportions of buff, 

tan, red, green, mottled, water-stained and mouldy leaf were similar across the treatments.  There were 

no significant differences in the nicotine, sugar, potassium and nitrogen levels in the cured leaf.  The 

cure duration was significantly shorter (P≤0.01) under iron sheet roofs than under grass thatched roofs 

by about 8 to 11 days, indicating that farmers are likely to gain on barn space utilisation.  Based on 

depreciation of the costs, the iron sheet roof was less costly than the grass thatched roof by 9.27 to 

32.9% in the 2009/10 and 2010/11 seasons respectively.  Although grass thatched roofs are commonly 

used in Malawi, the results show that iron sheets can be used as roofing material in Burley barns with no 

loss in leaf quality and chemical composition.  In fact the iron sheet roof shows advantages in terms of 

shorter cure duration and reduced costs. 

1. Agricultural Research and Extension Trust, Private Bag 9, Lilongwe, Malawi 

2. Auction Holdings Limited, P.O. Box 40038, Lilongwe, Malawi 
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KIRKE J. 

CORESTA Congress, Sapporo, 2012, Agronomy/Phytopathology Groups, abstr. AP14 

Biodiversity risk and opportunity assessment tool 

Biodiversity and healthy ecosystem services are clearly vital to the continued existence of agriculture 

and the ability of production systems and livelihoods to adapt to environmental change.  The BAT 

Biodiversity Partnership (British American Tobacco, Earthwatch Institute, Fauna & Flora International 

and Tropical Biology Association) developed the Biodiversity Risk and Opportunity Assessment 

(BROA) tool.  This was initially seen as a means of ensuring responsibility by minimising and 

mitigating any impacts that tobacco production may have, but latterly also as an approach to long term 

sustainability by understanding and mitigating threats to the biodiversity and ecosystems on which the 

tobacco crop and associated farming communities depend upon. 

The paper will capture the evolution of the tool from initial pilot in 2006 to launch of version 2 in 2012.  

Briefly describing how the tool is used and illustrating examples of risks, opportunities and actions that 

have resulted from use of the tool, the paper will also identify the opportunities for BROA to catalyse 

landscape level interventions that may not be viable for individual organisations. 

British American Tobacco (Investments) Limited, Globe House, 4 Temple Place, London WC2R 2PG, UK 
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CORESTA Congress, Sapporo, 2012, Agronomy/Phytopathology Groups, abstr. AP20 

Characterisation and comparison of French and Brazilian potato virus Y (PVY) isolates collected 

from PVY-susceptible or -resistant tobacco plants carrying the recessive resistance gene va 

Improved tobacco cultivars possessing alleles of the “va” recessive resistance gene have been deployed 

worldwide to mitigate consequences of potato virus Y (PVY) infections.  Unfortunately, necrotic PVY 

symptoms were reported, suggesting that PVY is able to overcome this resistance.  Field surveys were 

performed in France (2007) and Brazil (2009) to i) estimate the prevalence of PVY in leaf samples 

mainly collected on tobacco plants with symptoms and to ii) characterise PVY isolates present in 

susceptible and va-derived tobacco cultivars.  A serological typing procedure was applied using 

polyclonal antisera raised against the main viral species affecting tobacco in each country, including 

PVY.  In France and in Brazil, viral species were detected in 80.8% and 52.4% of collected leaves and 

PVY was present in 83.5% and 72.1% of infected samples, respectively.  Statistical analysis showed for 

both France and Brazil that the probability for a plant to be infected with PVY is reduced in va carrying 

hosts.  To define virulence of PVY against alleles 0, 1 and 2 of the va gene, collected isolates (86 from 

France and 29 from Brazil) were mechanically inoculated on eight plants of each of one susceptible and 

three va-derived tobacco cultivars.  Both qualitative and quantitative analyses showed that most isolates 

(N=55/86, France, and N=20/29, Brazil) overcome the three va alleles.  Moreover, the monitored 

biological diversity of PVY isolates was higher in susceptible tobacco hosts than in va-derived ones that 

were mainly infected by multi-virulent isolates.  In conclusion, the use of va-derived cultivars in two 

environments with contrasting climatic conditions, local hosts and cultural contexts, led to a similar 

outcome: the prevalence of virulent isolates.  In a further study (Janzac et al., CORESTA Sapporo 2012), 

some of the collected isolates were sequenced to check the molecular origin of this virulence. 

1. INRA-Agrocampus Ouest-Université Rennes1, UMR1099 BiO3P (Biology of Organisms and Populations 

applied to Plant Protection), F-35653 Le Rheu, France 

2. Imperial Tobacco Group, SEITA, Institut du Tabac, Domaine de la Tour, F-24100 Bergerac, France 

3. FNPPPT (Fédération Nationale des Producteurs de Plants de Pomme de Terre), F-75008 Paris, France 

4. Universidade de Santa Cruz do Sul, 96815-900 Santa Cruz do Sul, RS, Brazil 

5. Alliance One Brasil Exportadora de Tabacos Ltda, CEP 96880-000 Vera Cruz, RS, Brazil 

6. ANITTA, Association Nationale Interprofessionnelle et Technique du Tabac, Domaine de la Tour, F-24100 

Bergerac, France 
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LEI Bo(1); LU Kun(2); DING Fu-zhang(1); LIU Xiao-rong(2); HU Zhong-yi(1); PAN Wen-jie(1) 

CORESTA Congress, Sapporo, 2012, Agronomy/Phytopathology Groups, abstr. APPOST09 

Cloning and bioinformatic analysis of orange protein (OR) gene from Nicotiana tabacum 

Previous microarray results indicated that the orange protein (OR) gene in the carotenoid biosynthesis 

pathway showed significant differential expression in leaves between moderate and light aroma tobacco 

areas.  In order to obtain the full-length sequence of NtOR, and preliminary reveal its biological function, 

the full-length cDNA and genomic DNA sequences of NtOR were cloned from tobacco cultivar K326 

using the homologous cloning method, and submitted to GenBank (accession number JN379458 and 

JN375578).  The full-length of genomic DNA and cDNA were 5027 bp and 1188 bp, encoding a 317-aa 

polypeptide subcellular located on the plasma membrane.  Bioinformatic analysis results showed that 

NtOR possessed two transmembrane domains, one single peptide cleavage site, five potential 

glycosylation and 11 phosphorylation sites, and the secondary structure was mainly composed of 12 α-

helices and 20 β-sheets.  Phylogenetic and BLAST analysis indicated that NtOR was the orthologous 

gene of SlOR and ViOR.  Microarray results in GENEVESTIGATOR database revealed that NtOR was 

expressed at the highest level in cotyledon, followed by mature leaf, young shoot and flower, while a 

relatively weak signal was evident in other tissues and organs. 

1. Guizhou Tobacco Science Research Institute, North Yuntan Road, Jinyang New District, Guiyang 550081, 

Guizhou, P.R. China 

2. College of Agronomy and Biotechnology of Southwest University, Chongqing 400715, P.R. China 

 

 

LEWIS R.S. 

CORESTA Congress, Sapporo, 2012, Agronomy/Phytopathology Groups, abstr. WS01 

Tobacco seed integrity as a component of Good Agricultural Practice 

For tobacco, components of Good Agricultural Practices (GAP) have been outlined to maximize 

production of a quality crop while protecting, sustaining, or enhancing the environment.  Variety 

selection is one of earliest decision points that can affect the economy of production and the possibility 

for generating cured leaf of a style and quality desired by the industry.  Tobacco seed integrity is thus an 

important component of GAP.  This requires that seed be of an appropriate type for the growing region 

and for the style of cured leaf desired.  Varieties should have been previously evaluated for a series of 

agronomic and quality characteristics similar to those tested by the United States Regional Minimum 

Standards Program.  To ensure origin and genetic uniformity, seed should be certified by an approving 

governing body.  Adequate data should be made publicly available to aid in variety selection and only 

varieties allowed by contractual arrangement should be planted.  At the current time, use of genetically 

engineered (GE) varieties is generally not accepted.  If GE varieties are used, methods must be used to 

prevent co-mingling of seeds or cured leaf of non-GE varieties with GE materials.  Record keeping of 

varietal seed lots used at all stages of the process should be maintained. 

North Carolina State University, Department of Crop Science, Raleigh, NC 27695, USA 
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LI Jun-ying; MA Er-deng; KE Xue; XU Chao-hua; GONG Ming 

CORESTA Congress, Sapporo, 2012, Agronomy/Phytopathology Groups, abstr. AP28(Poster) 

Effects of different light quality on anatomical structure, carboxylase activity of ribulose 1,5-

biphosphate carboxylase oxygenase and expression of rbc and rca genes in tobacco (Nicotiana 

tabacum L.) leaves 

By covering tobacco plants with white, red, yellow, blue and purple films to obtain different light 

quality, the effects of light quality on anatomical structure, carboxylase activity of ribulose 1,5-

biphosphate carboxylase oxygenase (Rubisco), and expression of rbc and rca genes were investigated in 

tobacco leaves aged from 7 to 70 days.  Compared to the leaves grown under yellow film, red, blue and 

purple film treatments increased the leaf thickness, palisade and spongy parenchyma thickness, and 

density of palisade cells, but lowered the tissue interspace in the tobacco leaves.  In addition, the leaves 

with red, blue and purple film treatments showed higher carboxylase activity of Rubisco and net 

photosynthetic rate and stronger expression of rbc and rca genes than those with yellow film treatment.  

These results indicated that, different light quality obviously influenced the anatomical structure, 

carboxylase activity of Rubisco and further photosynthesis efficiency of tobacco leaves, and there was a 

possible relationship among light quality, anatomical structure and photosynthesis efficiency of tobacco 

leaves to some extent. 

Yunnan Academy of Tobacco Agricultural Sciences, 14 Nanxiang Rd, Yuxi 653100, Yunnan Province, P.R. China 

 

 

LUSSO M.F.G.; HAYES A.; LION K.; HART F.; MORRIS W. 

CORESTA Congress, Sapporo, 2012, Agronomy/Phytopathology Groups, abstr. AP10 

Impact of curing management practices on leaf TSNA content in dark fire-cured tobacco 

Tobacco specific nitrosamines (TSNAs), found in the cured leaf of dark fire-cured (DFC) tobacco, are 

formed by the nitrosation of tobacco alkaloids during the post-harvest stages of leaf production.  

Previous research has associated several factors, including nicotine conversion, agronomic practices, 

weather conditions, and curing practices, with the final TSNA content of the cured leaf.  Between 2005 

and 2010, we built a comprehensive multi-year database on cured leaf TSNAs in DFC tobacco that 

represents the entire dark tobacco production areas in KY and TN.  Mean measurements for total 

TSNAs in DFC tobacco were between the high of 13.4 ppm in 2005 and the low of 5.3 ppm in 2010.  A 

general relationship (r
2
 = 0.6417) between average rainfall during the tobacco curing season and TSNA 

content of the cured leaf was observed which supports previously reported data.  In 2008, 2009, and 

2010 we collected temperature and relative humidity profiles in several DFC barns during curing.  When 

profiles were matched with the TSNA data for each specific barn, three curing management practices 

were associated with lower TSNAs: 1) Growers that reached temperatures of around 120-130 °F; 2) 

Growers that did not exceed temperatures of 130-140 °F for several days, and 3) Growers that started 

the first fire by six days after housing.  These data and information about DFC management practices 

and recommended agronomic practices are being used as part of a grower education pilot program to 

reduce TSNA formation at the farm level. 

Altria Client Services Inc., Research, Development & Engineering, 601 E. Jackson St., Richmond, VA 23219, USA 
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MILLER R.D.; BUSH L.P.; JACK A.M. 
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Effects of variety and harvest management on cured leaf quality and TSNA content of Burley 

tobacco 

A study was conducted to determine the relative effects of variety, transplant/harvest dates, and harvest 

management on cured leaf quality and TSNA content of Burley tobacco.  Six varieties were evaluated at 

two transplant/harvest dates at three locations.  For each transplant/harvest date (mid-May/mid-August 

and late June/late September), all plots were cut on the same day.  Harvest management treatments 

included: pick-up from the field on the same day as cutting; pick-up three days after cutting; pick-up six 

days after cutting; and pick-up 10 days after cutting.  When data were combined across locations, 

transplant/harvest dates, and harvest management practices, varieties had a minimal effect on cured leaf 

quality; a difference of only four points was observed among varieties for the grade index.  However, 

much larger effects on quality were observed between transplant/harvest dates and among harvest 

management treatments, particularly when rainfall occurred while the tobacco was in the field.  In the 

absence of rainfall, the grade index for the earlier transplant/harvest date was 19 points higher than for 

the later date.  Leaving the tobacco in the field for up to six days before pick-up resulted in a relatively 

small decrease in the grade index if no rainfall occurred; four tobacco companies that evaluated the 

cured leaf preferred tobacco that had been left in the field six days rather than three days in terms of 

usability and price per pound.  However, waiting 10 days before pick-up resulted in a noticeable 

decrease in quality.  Rainfall occurring shortly after cutting resulted in a 30-50 point drop in the grade 

index, regardless of how long the tobacco remained in the field.  A subset of the varieties is being 

analysed for TSNA content, with results to be presented at the CORESTA Congress. 

University of Kentucky, Lexington, KY 40546, USA 
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MILLI G. (1); MIELE S.(2); BARGIACCHI E.(3) 

CORESTA Congress, Sapporo, 2012, Agronomy/Phytopathology Groups, abstr. AP13 

Sustainable tobacco crop in Italy and OPTA’s social responsibility: a model of R&D and 

technology transfer for tobacco growers 

The tobacco crop in Italy has undergone a deep reorganisation over the years, and presently a new 

reference entity, OPTA (Organisation of Tobacco Producers), including FAT and two other major 

cooperatives, disseminates sustainable cropping techniques to growers, according to the tobacco-specific 

agro-environmental measure of Regione Umbria.  FAT has a 100 year-long history in research and 

technological transfer to Virginia Bright growers, due to its technical staff and organisation model, with 

Service Units (SU), centred in the major cropping areas.  To make tobacco production more sustainable, 

several aspects have been investigated over the years, e.g. crop nutrition and protection, water and 

energy management. 

Legume cover crops reduce Orobanche infestation, maintain soil OM, and help respect the maximum 

permitted rate of 74 kg/ha N on tobacco.  Liquid or microgranulated fertiliser band and starter 

application at transplanting have reduced potassium rates below the maximum permitted rates (40-80 

kg/ha P2O5 for normal and poor soils, resp.).  No chemical nematicides are generally permitted, so the 

use of chestnut tannin extracts are spreading as a natural alternative, both in drench water and 

microirrigation.  Recent changes in regulations affecting agrochemicals have excluded the use of toxic 

rated products, and required sprayers’ certification for precise use, operator safety and minimal risks of 

dispersion in the environment, as well as detection of nitrate leaching by microlysimeter. 

Micro-irrigation is spreading, to reduce water use by 30% on average.  Remote measurement of the crop 

surface temperature, by hand-held infrared thermometers, calibrated with soil tensiometers, is presently 

ready for dissemination to field technicians, for precise irrigation (time and volume).  Photovoltaics and 

anaerobic digestion produce renewable energy at FAT processing plant and SU, and new curing barns 

are reducing curing costs significantly.  R&D activity has also realised an integrated agronomic and 

curing process to reduce agrochemical residues and TSNAs in tobacco. 

1. Fattoria Autonoma Tabacchi (FAT), I-06012 Città di Castello, Italy 

2. Department of Agronomy and Agroecosystem Management, University of Pisa, I-56124 Pisa, Italy 

3. Consortium INSTM, I-50121 Firenze, Italy 
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MILLI G. (1); MIELE S.(2); BARGIACCHI E.(3) 

CORESTA Congress, Sapporo, 2012, Agronomy/Phytopathology Groups, abstr. AP18(+Poster) 

Infrared thermometers to tune tobacco irrigation at farm level 

To detect water stress in tobacco several methods have been proposed.  Milli and Miele et al. (2003) 

determined Virginia Bright tobacco Kc in the area of Città di Castello-Italy by microlysimeters, to 

calculate effective evapotranspiration (EET) in the area, by repeated measures of Class-A pan ET0 

during crop cycle.  However, it is difficult for farmers to record ET0 on a field basis, and to use it to 

calculate EET.  Also, extensive use of tensiometers (TNM) has several drawbacks, including cost and 

necessity to consider variations in soil texture and depth across the fields, which can significantly affect 

their actual detecting performance.  Another substantial problem is related to the difficulty in visually 

assessing crop water stress, as tobacco may have yield and quality reductions well before it shows visual 

symptoms.  Infrared thermometers (IRT) can be used to measure a crop's surface temperature remotely, 

and this can be correlated to plant water stress on the basis of the assumption that as a crop transpires, 

the evaporated water cools the leaves below that of air temperature.  However, as the crop becomes 

water stressed, transpiration will decrease, determining an increase in leaf temperature.  A field study 

was carried out in 2010 and 2011 to calibrate a PCE 300 IRT (www.pce-italia.it) with TNM 

measurements in tobacco, from early field growth stages to harvests.  Water stress progressively 

increased after each irrigation, and was monitored in parallel by TNM and IRT to build correlation 

curves.  Results indicated that IRT measurements of leaves in full sun, carried out at noon, are in good 

correlation with TNM, and can be used to determine best time for irrigation, on a field basis.  This 

technique is relatively inexpensive, easy, user-friendly for growers, and avoids empiricism in the 

irrigation technique, therefore leading to better water use efficiency. 

1. Fattoria Autonoma Tabacchi (FAT), I-06012 Città di Castello, Italy 

2. Department of Agronomy and Agroecosystem Management, University of Pisa, I-56124 Pisa, Italy 

3. Consortium INSTM, I-50121 Firenze, Italy 

 

 

MIYAMOTO Y.; KOGA K. 
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Study of PVY strains occurring in tobacco fields in Japan 

Potato virus Y (PVY) is one of the most damaging and contagious viruses in potato, tobacco and many 

other plants around the world, and causes systemic mosaic or necrotic symptoms in tobacco.  Aphids 

transmit the virus from potatoes to other crops including tobacco.  PVY isolates have been divided into 

several strains.  Among them, PVY
NTN

, which causes tuber necrosis, is highly prevalent among potato 

crops and has persisted as a severe problem in recent years throughout the world, especially in Europe.  

In fact, PVY
NTN

 has also become a virus strain severely affecting tobacco crops.  Particularly in 

European and Asian countries, tobacco varieties that inherited their resistance to PVY from VAM or 

Wiślica having va, have been damaged by newer, resistance-breaking (RB) variants.  However, no 

reports describe PVY strains occurring in tobacco fields or their pathogenicity to resistant tobacco 

varieties in Japan. 

Therefore, we collected PVY strains from tobacco plants growing in various areas of Japan in 2010 and 

classified them using multiplex PCR methods.  Results have confirmed the existence of PVY
O
, PVY

N
, 

PVY
NTN

 strains in tobacco production areas in Japan.  Inoculation tests were conducted for 

pathogenicity to the PVY resistant varieties.  Although RB variants have become a problem in foreign 

countries, their existence has not been confirmed in Japan. 

Japan Tobacco Inc., Leaf Tobacco Research Center, 1900 Idei, Oyama, Tochigi 323-0808, Japan 
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Evaluation of Coragen® for systemic control of tobacco budworms in flue-cured tobacco 

production in Georgia, USA 

The DUPONT™ product CORAGEN®, (chlorantraniliprole) was labeled for use to control insects in 

flue-cured tobacco production in the United States in 2010.  Coragen® is recommended for use on 

tobacco to control tobacco budworm (Heliothis virescens), tobacco hornworm (Manduca sexta) and 

tobacco splitworm (potato tuberworm) (Phthorimaea operculella). 

The primary application method of Coragen® is as an additive to the water applied at transplanting to 

provide for uptake by the plants giving systemic control of worms feeding on the plant for as much as 49 

days after transplanting.  Foliar applications are also labeled. 

Research trials have been conducted in Georgia in 2010, 2011 and 2012 to evaluate the use of Coragen® 

for control of a variety of worms which attack tobacco.  Both University of Georgia Experiment Station 

trials and on-farm trials with commercial tobacco producers have demonstrated the effectiveness of 

Coragen® applied with the water at transplanting and foliar applications for control of tobacco 

budworms, cutworms and most recently tobacco splitworms. 

Trials have evaluated tobacco budworm control for Coragen® and other labeled insecticides using foliar 

applications. 

Although populations of tobacco budworms and tobacco hornworms occur annually and require 

management by tobacco growers, the occurrence of cutworms and tobacco splitworm varies with the 

season.  Cutworm and splitworm populations have recently been encountered in areas where trials have 

been conducted and valuable data have been accumulated on these insects as well. 

Tobacco producers who have used Coragen® have found that the transplant water application allows 

them time to plant other crops after transplanting tobacco without intensive scouting of their tobacco 

during the early season and with assurance that worms are being controlled.  Many growers have 

reduced their early season insecticide applications by two to four applications as a result of the 

transplant water application. 

Experience gained during research trials and working with commercial growers has helped gain a better 

understanding of the impact of soil moisture conditions following the application of Coragen® in the 

transplant water. 

University of Georgia, Tifton, GA 31793-5766, USA 
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Winning the battle against presence of Non Tobacco Related Materials (NTRM) in Malawi 

Tobacco continues to be Malawi’s leading foreign exchange earner.  With over 200,000 smallholder 

farmers growing the crop yearly, Malawi has remained one of the major producers and exporters of 

tobacco in the world.  Sustaining this position has not been easy as the farmers face immense production 

challenges.  One of the important production challenges is the presence of Non Tobacco Related 

Materials (NTRM) in graded tobacco.  For the past two years, the Agricultural Research and Extension 

Trust (ARET) has been leading an industry-wide effort to eliminate the presence of NTRM in Malawi 

tobacco.  Under ARET’s leadership, a National NTRM Committee ensured that anti-NTRM activities 

were revitalised and refocused.  A five-year National NTRM and Nesting Strategic Plan was developed 

and is now serving as a blue print for the industry wide campaign against the presence of NTRM and 

nesting in Malawi tobacco.  The plan identified four strategic goals: synthetic NTRM elimination, sand 

content reduction, moisture content reduction and elimination of nesting in tobacco bales.  For each goal, 

innovative activities were developed to effectively reach out to the farmers with messages on NTRM.  

The plan also recognised the need for the industry-wide improvement in detection and extraction of 

NTRM, dirt and measurement of moisture content of tobacco.  Within one year of implementation of the 

activities, Malawi has seen a 13% drop in synthetic NTRM detections and 83% reduction in nesting 

cases.  Similar downward trends were observed in sand, dirt and moisture content of green bales.  

Considering that during the same period the industry improved its ability to detect these problems, this 

indicated that the reorganised national efforts against NTRM and nesting are working.  ARET will 

continue to come up with innovative ways to address production challenges farmers face in order to 

sustain the Malawi tobacco attractiveness and competitiveness. 

Agricultural Research and Extension Trust, Private Bag 9, Lilongwe, Malawi 
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Breeding a highly bacterial wilt resistant flue-cured variety with multiple disease resistance 

Bacterial wilt, caused by Ralstonia solanacearum, is the most severe soil-borne disease in flue-cured 

tobacco producing areas in Japan.  Chloropicrin (CCl3NO2) is widely used for soil disinfection to control 

this disease in Japan, but chloropicrin is a toxic chemical that produces strong lachrymatory gas.  

Furthermore, the application of chloropicrin formulations sometimes causes excessive levels of chloride 

content in tobacco leaves, engendering reduction of leaf quality and combustibility.  Therefore, 

minimising the use of chloropicrin formulations is desirable. 

We reported on the development of flue-cured variety F76 at 2008 CORESTA Congress in Shanghai.  

The variety has high resistance to bacterial wilt and it ensures stable yields without soil disinfection.  

F76, however, showed no resistance to powdery mildew, TMV, or PVY, which are major diseases in 

flue-cured growing areas in Japan, and showed severe physiological leaf spot in on-farm tests. 

This report describes the development of a new practical flue-cured variety ‘F77’.  It has high resistance 

to bacterial wilt, as does F76, and it can be grown without soil disinfection with moderate resistance to 

black shank and black root rot.  It also has resistance against powdery mildew, TMV, and PVY, and 

better tolerance against physiological leaf spot. 

Japan Tobacco Inc., Leaf Tobacco Research Center, 1900 Idei, Oyama, Tochigi 323-0808, Japan 
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Comparison of amino acid sequences variability of some European PVY isolates 

Potato virus Y (PVY) is one of the main pathogens in tobacco crops in the world.  The main aim of this 

study was to compare the amino acid sequences of proteins from the PVY virus isolates from Poland, 

Germany and Croatia.  The proteins: VPG, P1, P3, CI, NIA-Pro, NIB and CP showed a lot of positions 

for the classification of tested isolates to strain PVY
N
W or PVY

N
TN.  It was further found that in the 

VPg protein the N-terminus is highly conserved, while in HC-Pro and P3 proteins the C-terminus is 

conserved.  Additionally, the amino acid sequences of proteins CI, 6K1 and 6K2 are conserved in their 

entirety.  The highest variability in relation to the reference isolate showed the P1 protein, where 33% of 

amino acids positions within tested isolates were different from the reference isolate.  In addition, 

phylogenetic analysis was performed to compare nucleotide sequences of tested isolates to other 81 full 

genomic sequences deposited in GenBank.  For this purpose, phylogenetic trees were constructed using 

UPGMA and Neighbor-Joining algorithms.  Five clusters: PVY
N
W, PVY

NTN
, PVY

N/NTN
, PVY

O
, PVY

C
 

were identified.  The tested isolates were classified into clusters PVY
NTN

 and PVY
N
W, according to 

classification based on serological tests. 

Department of Plant Breeding and Biotechnology, Institute of Soil Science and Plant Cultivation – State Research 

Institute, ul. Czartoryskich 8, 24-100 Pulawy, Poland 
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Determination of TSNAs in tobacco by GC-CI/MS/MS 

We developed a method to quantify tobacco specific N-nitrosamines (TSNAs): N-nitrosonornicotine 

(NNN), N-nitrosoanatabine (NAT), N-nitrosoanabasine (NAB) and 4-(methylnitrosamino)-1-(3-

pyridyl)-1-butanone (NNK) in leaf tobacco. 

We compared GC analysis by CI/MS/MS and EI/MS/MS
n
, different extraction solvents for TSNAs in 

tobacco: methanol, dichoromethane, buffer pH 4.3 and ethyl acetate with and without the addition of 

MgSO4 or NaOH.  We tried different purification media: glass wool + MgSO4, MgSO4 + Na2SO4 and 

SupelMIP™SPE-TSNAs; and tested Nitrosoguvacoline (NGV), N-nitrosopentyl-3-picolylamine 

(NNPA) and diphenylamine (DFA) as internal standards. 

Although TSNAs could be detected by EI/MS/MS
n
, the specificity and sensitivity by CI/MS/MS was 

better due to the instability of N-nitroso compounds.  TSNA extraction from one gram of milled leaf 

tobacco with 10 ml of basic dichloromethane was selected as the best extraction solvent with 

purification with MgSO4 + Na2SO4 and no other treatment before injecting two microliters of the sample 

in the GC 3900/ Varian Saturn 2100 GC/MS (ion trap).  The column was a VF-1ms in CI/MS/MS mode 

using DFA as an internal standard.  The method showed a linear range between 2 and 5000 ng/mL with 

detection limits (3σ) of 0.01 - 0.07 µg/g of tobacco. 

45 different tobacco types were analysed for TSNAs; 34 Virginias from Argentina, Brazil, Italy, 

Paraguay and Uruguay and 11 different Burleys from Argentina, Paraguay, regional blends and Italy.  

Total content of TSNAs was almost double in Burley compared with Virginia, having a range from 2 to 

12 µg/g of tobacco, with NNN and NAT being the highest, while in Virginia the total TSNAs range was 

from 1 to 4 µg/g of tobacco, with very similar content for each TSNAs except for NAB which was the 

smaller.  Burley tobacco from Argentina, Paraguay and regional blends showed almost double the 

content of TSNAs compared with Burley tobacco from Italy. 

C.I.T.M.P.S.A., San Ramon 716, CP 11800, Montevideo, Uruguay 
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Relationship between the number of catches with pheromone traps and the number of released 

insects 

The tobacco beetle, Lasioderma serricorne, and the tobacco moth, Ephestia elutella, are usually 

monitored with pheromone traps.  The inhabitation of the tobacco pests in a factory or warehouse can be 

understood using data obtained from monitoring.  This data analysis is based on a major premise that the 

number of catches is proportional to the actual population density.  Therefore, the capturing efficiency 

of pheromone traps has to be constant regardless of population density.  We conducted experiments in a 

laboratory and warehouse to confirm the relationship. 

One NEW SERRICO (or GACHON) was attached to the wall of a polyvinyl chloride cage (2×2×2m).  

Fifty, 100, 200 or 300 male beetles (or 10, 20, 30 or 40 male moths) were released into the cage.  The 

catches were counted 24 hours after release.  The relationships between capturing efficiency and the 

number of released males were constant for both traps. 

Four NEW SERRICO (or GACHON) traps were attached to the four walls of a warehouse (30×30m).  

One hundred, 400 or 600 male beetles (or 40, 80 or 120 male moths) were released into the warehouse.  

The catches were counted a week after release.  The results were the same as for the laboratory 

experiments. 

The major premise was confirmed based on results of two series of experiments.  Accumulation of data 

on the relationship between the number of catches with pheromone traps and the number of released 

insects may lead to the establishment of a method to estimate on-site population density. 

Ecomone Division, Fuji Flavor Co., Ltd., 3-5-8, Midorigaoka, Hamura-City, Tokyo, 205-8503, Japan 
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Good Agricultural Practices (GAP) and traceability as related to tobacco integrity 

Good Agricultural Practices (GAP) is a critical element in the growing of a sustainable and compliant 

crop that meets the expectations of the purchaser and ultimately the consumer.  GAP addresses all 

aspects of crop production and begins well before the first seed is sown, and continues beyond the final 

harvest and even after marketing.  Various levels or degrees of traceability can be implemented in crop 

production and into commodity processing and manufacturing, but the ability to trace a commodities 

history is both an increasing requirement and a positive business practice.  This presentation will 

highlight the importance of GAP and traceability in the modern tobacco industry and provide examples 

of the benefits both elements can deliver. 

Universal Leaf Tobacco Company, Inc., Agronomy Services, Richmond, VA, USA 
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Study on curing characteristics of flue-cured tobacco varieties 

In order to provide theoretical support to curing methods formulated for flue-cured tobacco varieties, we 

conducted a systematic flue-curing characteristics study of flue-cured tobacco varieties.  The middle 

mature tobacco leaves of Honghuadajinyuan, Cuibi1hao and Yunyan85 varieties were used as research 

materials and the colour change characteristics of tobacco leaves and the changes of plastid pigments 

and water content during the flue-curing process were studied.  The results showed that differences in 

yellowing process and water removal existed in the three tobacco varieties.  Fresh and flue-cured 

tobacco leaves from the flue-cured tobacco varieties Honghuadajinyuan and Cuibi1hao had a higher 

pigment content and faster degradation rate than Yunyan85.  The Cuibi1hao pigment content 

degradation rate was relatively the fastest during flue-curing with the other featured flue-curing tobacco 

varieties yellowing more slowly.  The ratio of carotenoids and chlorophyll in tobacco leaves of the 

featured flue-cured tobacco varieties was low and rose slowly, and the ratio of the three tobacco 

varieties was close to about 2.5 by the end of flue-curing process.  Fresh tobacco leaves from 

Honghuadajinyuan and Cuibi1hao had a total water content and free water content that was higher than 

Yunyan85, and bound water instead.  During the flue-curing process, Honghuadajinyuan had a fast and 

high loss of free water between 0 and 24 hours causing tobacco leaves to excessively lose water and 

easily resulted in more green tobacco after flue-curing.  Cuibi1hao total water loss was slow and 

difficult between 0 and 48 hours causing tobacco leaves to yellow more slowly, and this was followed 

by a fast loss of water between 48 and 96 hours resulting in more stiffening and hanging ash coloured 

tobacco after curing.  The ratio of colour change of Yunyan85 was in accordance with that of water 

removal.  Conclusion: the flue-curing characteristics of Honghuadajinyuan were average, while those of 

Cuibi1hao were relatively the worst and those of Yunyan85 were relatively the best. 

Qingzhou Tobacco Research Institute of Chinese National Tobacco Company, No. 11 Keyuanjingsi Rd., Laoshan 

District, Qingdao, Shandong 266101, P.R. China 
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Characterisation of leaf tobacco with reduced amount of sugar by RNAi-mediated gene silencing 

of ADP-glucose pyrophosphorylase small subunit 

Reportedly, good correlation exists between sugars in cigarettes and carbonyls in mainstream smoke.  

We reported that sugar and starch contents of flue-cured tobacco leaves were decreased by reduced 

expression of genes related to starch biosynthesis under greenhouse conditions at the last meeting.  We 

further examined AGPS-RNAi transgenic tobacco, which showed the greatest effects on the decrease of 

sugar and starch contents of flue-cured tobacco leaves. 

The AGPS-transgenic tobacco and WT were grown in pots under a semi-containment greenhouse during 

the tobacco cultivation season.  Flowering times of the AGPS-transgenic tobacco were delayed by a few 

days, but the plant height, leaf number, leaf length, and leaf width were comparable. 

Soluble sugar and starch contents were lower in flue-cured leaves from AGPS-transgenic tobacco, but 

not total carbon. 

Cigarettes were hand-rolled with a rolling machine.  Those with a certain range of pressure drop were 

selected for analysis of smoke constituents in mainstream smoke.  Amounts of carbonyls such as 

formaldehyde, acrolein, and propionaldehyde per tar were lower. 

These results suggest that RNAi-mediated gene silencing for starch biosynthesis genes decrease sugar 

content of flue-cured tobacco leaves, which results in decreased amounts of carbonyls per tar in 

mainstream smoke. 

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

2. Japan Tobacco Inc., R&D Planning Div., 2-2-1 Toranomon, Minato-ku, Tokyo 105-8422, Japan 
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Experimental tobacco plot size and design to breeding lines evaluation 

For the new cultivar release in Brazil it is necessary to carry experiments of Value for Cultivation and 

Use (VCU).  In the VCU the experimental plot size and design is an important piece of information.  

Since this detail is not available for tobacco in Brazil, the purpose of this work was to establish the ideal 

size and design of the tobacco plot for experimental evaluation.  Data was used from the final evaluation 

trials from the tobacco breeding programme from Souza Cruz S.A., from the variety groups flue-cured 

Virginia and Burley.  The number of lines in the evaluation was 10, allocated in plots formed by 6 rows 

of 7 plants.  The replication number was four per trial.  From these trials data collected for individual 

plants included: yield (weight of cured leaves per plant), total sugar (%), and total alkaloids (%).  Using 

the bootstrap technique and the curvature of the Variation Coefficient, the ideal size and design of the 

plots were defined. 

From the data analysis it was possible to conclude: 

- The performance of the plants changed with the position on the column and plot, although no 

interaction lines × position happened. 

- The experimental accuracy increased with the number of plants in the plot. 

- It was suggested that the ideal plots to evaluate tobacco lines were 2 rows of 10 plants without 

borders. 

1. Department of Genetics, University of São Paulo, Piracicaba, Brazil 

2. Biology Department, Federal University of Lavras, Minas Gerais, Brazil 

3. Souza Cruz S.A., Tobacco Breeding Centre, Rio Negro, Brazil 

4. Agriculture Department, Federal University of Lavras, Minas Gerais, Brazil 
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Crop Protection Agents: An overview of regulation and testing in the United States 

Crop Protection Agent (CPA) use in the United States is a highly regulated and highly researched area 

of production agriculture.  Potential products undergo testing at multiple levels by chemical companies, 

governmental agencies, and university personnel to ensure safety and effectiveness.  Once a CPA is 

registered to be sold and used in the United States, additional research is often conducted to determine 

an acceptable range of chemical residue levels (crop specific).  Ultimately, a balance must be established 

between product use and chemical residue to ensure the efficacy of the product and the safety of the 

consumer.  The presentation will provide detail as to how CPA’s are developed, registered, and 

regulated in the United States, with a specific focus on CPA residue evaluation in regards to tobacco 

production. 

North Carolina State University, Department of Crop Science, Raleigh, NC 27695, USA 
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The effect of potassium application rate, application method and timing on the yield and quality of 

flue-cured tobacco 

With rising input costs, growing environmental concerns, and new higher yielding cultivars, potassium 

fertilizer recommendations for tobacco must be accurate.  Research was conducted in North Carolina to 

evaluate the effect of potassium rate and application method on the yield and quality of flue-cured 

tobacco. 

Research was conducted at the Upper Coastal Plain Research Station and the Oxford Tobacco Research 

Station in 2009 and 2010.  One study evaluated the effect of nine rates of K2O from 0 to 252 kg ha
-1

, all 

applied at transplanting, on flue-cured tobacco.  The second study evaluated the effects of four rates of 

K2O; 84, 140, 196, 252 kg ha
-1

, applied in four different methods; broadcast one month before 

transplanting, broadcast one week before transplanting, banded at transplanting, and one-half rate 

banded at transplant followed by one-half rated banded at layby, on flue-cured tobacco.  Sulfate of 

potash magnesia (0-0-22) was used to supply potassium in both studies.  Soil and tissue samples were 

collected throughout the season.  Data was collected to evaluate leaf yield, crop quality, crop value, and 

certain chemical characteristics. 

Increasing rates of K2O above 84 kg ha
-1

 did not significantly improve yield, quality, value, or any 

chemical constituents.  Research indicates that current potassium recommendations are accurate and 

may even be higher than necessary on finer-textured soils with medium to high residual potassium.  

Alternatively, recommendations appear to be correct for coarse-textured soils with lower residual 

potassium.  Application method and timing had no effect on the measured parameters under the 

conditions present in this study, thus demonstrating that alternative application methods are acceptable. 

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

2. North Carolina State University, Administration-Research Services, Raleigh, NC 27695, USA 

3. North Carolina Department of Agriculture & Consumer Services, Agronomic Division, Raleigh, NC 27607, 

USA 

4. North Carolina Department of Agriculture & Consumer Services, Research Stations Division, Raleigh, NC 

27601, USA 
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The effect of prolonged yellowing on the quality and chemical composition of flue-cured tobacco 

A study was conducted in 2010 to evaluate the effect of prolonged yellowing on the quality and 

chemical composition of flue-cured tobacco (Nicotiana tabacum L.) leaves.  Ripe flue-cured tobacco 

leaves were maintained at a dry bulb temperature of 38 °C and wet bulb temperature of 36 °C for up to 

8-32 h after yellowing was basically completed.  An uncured control treatment (CK2) which was oven-

dried immediately after harvest, a cured treatment (CK1) and two treatments (T1 and T2) were analysed 

for changes in dry-mass loss and chemical composition.  The results showed that the dry-mass declined 

linearly.  Most of the starch was degraded during yellowing and the remainder of the starch continued 

degrading to over-yellow.  The results suggested that over-yellowing for up to 8 h (lower leaf), 12 h 

(middle leaf), 16 h (upper leaf) improved quality and may be associated with the decline in starch. 

China Tobacco Guangxi Industrial Co., Ltd., Nanning, Guangxi 530000, P.R. China 
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Non-Tobacco Related Material (NTRM) and the protection of tobacco integrity 

Non-tobacco related material (NTRM) is of critical concern to the tobacco industry.  Comprehensive 

approaches to NTRM source elimination and NTRM detection and removal at all levels of the supply 

chain are necessary in order to protect tobacco integrity.  As a result of the inordinate cost of removal 

and potential tobacco loss, the industry has redoubled its efforts focusing on farm-level elimination of 

NTRM sources.  Various strategies are in use to achieve positive results in all areas of the world.  It has 

also become clear that the communications link in integrated production systems and strong partnerships 

with farmers and the farm community are key elements of success.  Efforts continue through transport, 

storage, green leaf threshing and manufacturing to both maintain and verify tobacco integrity.  

Traceability improvements play a key role in maintaining a robust supply chain feedback loop which 

supports the improvement of NTRM related practices and identification of emerging issues.  This 

presentation identifies NTRM supply chain challenges, while summarizing existing industry NTRM 

strategies and systems aimed at addressing these challenges and protecting tobacco integrity. 

Universal Leaf Tobacco Company, Inc., Richmond, VA, USA 
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