
2008 Congress – Agronomy / Phytopathology Abstracts  1 

ABSTRACTS OF PRESENTATIONS MADE AT THE 

2008 CORESTA CONGRESS IN SHANGHAI, CHINA 

AGRONOMY AND PHYTOPATHOLOGY 

(in alphabetical order of first authors) 

 

ALAVI S.R.(1); DARVISHZADEH R.(2); NAMVAR REZAII I.(1); RANJBAR R.(1) 

CORESTA Congress, Shanghai, 2008, Agronomy/Phytopathology Groups, abstr. APPOST01 

Genetic basis of chlorine concentration in Oriental tobacco. 

Tobacco (Nicotiana tabacum L.) is unique among agricultural crops in the world in that about 90% of 

the commercially important part of the plant, the leaf, is consumed in the form of smoke.  A high 

chlorine (Cl) concentration in Oriental tobacco leaf has a detrimental effect on tobacco quality and its 

burning properties.  The large amounts of Cl supplied by the soil, irrigation water and fertilizers are 

the main cause of a high Cl concentration.  Cl concentration is, however, also affected by soil pH, 

plant population and the cultivars planted.  While the suitability of a soil or the quality of irrigation 

water is difficult to improve, these factors can be altered and their combined effect might be 

considerable.  Selection of low Cl Oriental tobacco genotypes would be feasible only if the observed 

cultivar differences are heritable.  Indications of heritable differences were found in Oriental tobacco 

genotypes.  Formulation of effective breeding procedures would have to be preceded by an 

investigation of genetic basis of Cl concentration in Oriental tobacco genotypes.  In order to determine 

the inheritance of low Cl concentration in Oriental tobacco, eight tobacco genotypes with wide genetic 

variability for Cl concentration in the basis of our previous investigation, were crossed in a diallel 

programme.  Parental genotypes and their F1 hybrids were evaluated in a greenhouse experiment 

under randomized complete block design with three replications.  Each replication consisted of two 

pots (one plant per pot).  The pots were filled with salty soils containing 3 m.eq Cl per liter.  Cl 

content of the pots was replenished at regular intervals throughout the growth period.  Agricultural 

practices were done properly, and priming was done three times at ripening.  Afterwards, the leaves 

were sun-cured.  Percentage of chlorine in cured leaves was determined as defined by CORESTA.  

Analysis of variance was performed to determine the effect of genotypes on Cl concentration and 

showed significant variability among parents and F1 hybrids for Cl concentration.  Diallel analysis 

showed that general combining ability (GCA) and specific combining ability (SCA) effects for Cl 

concentration were highly significant indicating that both kinds of gene actions were important in 

controlling the Cl concentration.  The relative importance of general and specific combining ability in 

determining progeny performance was assessed according to 2S
2
gca/2 S

2
gca + S

2
sca ratio presented by 

Baker (1978).  However, the Baker ratio was nearest to one showing that additive gene effects were 

more important that non-additive gene effects for Cl concentration.  Hence, conventional breeding 

methods could be recommended to achieve genetic improvement for low Cl concentration. 

Key words:  burning properties, chlorine, combining abilities, F1 hybrids, inheritance, Oriental 

tobacco, salty soils 

1. Urmia Tobacco Research Center, Iran. 

2. Department of Agronomy and Plant Breeding, Urmia University, Iran. 

 

 

ASSEMI H.; MAROUF A.; ROSTAMKOLAEI MOTLAGH E.; SAJJADI A. 

CORESTA Congress, Shanghai, 2008, Agronomy/Phytopathology Groups, abstr. APPOST03 

Evaluation of resistance of tobacco beetle (Lasioderma serricorne F.) (Col. Anobiidae) on 

fumigant insecticides in tobacco stores. 

Tobacco beetle is the most important pest of dried tobacco.  This study was carried out in tobacco 

store of Mazandaran-Tirtash Education and Research Center.  Treatments included: (1) 90% CO2 

under polyethylene cover;  (2) phostoxine 1 tab/m
3
 under polyethylene cover;  (3) Degesch plate 1/30 
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plate/m
3
 under polyethylene cover and  (4) control.  The study was based on Factorial Experiment in 

four replications and the comparison of means conducted by Duncan Multiple Range Test.  Two types 

of packing were used, traditional (bale) and industrial packing.  20 adults and 20 larvae and pupa of L. 

serricorne located in vented bags and then the bags put into 10 cm depth of traditional and industrial 

packing.  After 24 hours, dead insects were counted.  The results showed that in traditional packing 

(larvae, pupa & adult), CO2 (treatment 1) caused on 60, 70, 100% mortality on adult of L. serricorne 

and located in group A and Degesch plate (treatment 3) and phostoxine (treatment 2) and control: 25, 

30, 73.7%, 20, 26.5, 65.5%, 0, 0, 3.7% mortality respectively.  After 120h (larvae, pupae & adult) 

dead insects were counted.  In CO2, Deg, Ph. & control treatments were 65, 73.7, 100%, 60, 70, 100%, 

56.5, 67.5, 100%, 0, 0, 10%.  After statistical analysis, results showed that in traditional packing (after 

24h) in CO2 (adult stage) 100% located in group A, Deg. 73.7% (B) CO2 (pupa stage) 72.5 (B), Ph. 

(adults.) 62.5% (C).  After 120h: CO2, Deg., Ph. (adults) 100% (A) & CO2 and Deg. (pupas) located in 

group B.  Results of second experiment showed that CO2 (after 24h) (treatment 1) caused 100% 

mortality on adult of L. serricorne and located in group A and treatment 3, 2 (adult) with 72.5% and 

60% mortality respectively located in group B and DC 65% (BC) in industrial packing.  Therefore, we 

recommended CO2 for the next year.  Results showed the potential for use of CO2 to control store-

product insects in a store IPM program. 

Key words:  resistance, tobacco beetle, Lasioderma serricorne, fumigant, tobacco stores. 

1. Tirtash Tobacco Research Institute, Iran. 

2. Plant Pests and Diseases Research Institute, Iran. 

 

 

ASSEMI H.(1); REZAPANAH M.(2); SAJJADI A.(1); GOODARZIAN N.(1); CALANTARI 

MUSHAI M.(2) 

CORESTA Congress, Shanghai, 2008, Agronomy/Phytopathology Groups, abstr. APPOST02 

Evaluation of susceptibility of different larval instars of Helicoverpa armigera (Hub) to Bacillus 

thuringiensis in Mazandaran tobacco fields - Iran. 

There are many microorganisms that are used for control of plant pests in the world.  Among them, 

Bacillus thuringiensis has a wide range of activity and is more effective.  The most important crop 

hosts of which H. armigera is major pest is tobacco.  The insect is polyphage and there is a reported 

amount of 70 host species in world.  The larvae feed on leaves, bolls, fruits and seeds of plants.  In 

biological control method, using disease factors, bacteria has been used commercially more than 

others.  At present, three species of bacteria are used for pest control, of which one is Bacillus 

thuringiensis used to control Lepidoptera larvae.  In this study, experimental design was 4x5 meters 

and 2 meters distance together (178-2 Basma tobacco) in 2006-2007.  Treatments involved three 

preparations of Bt, and control (check).  For this purpose, experimental design was split plot in 

randomized complete design with four replications.  In this study, different larval instars with three 

levels (1, 3 and 5) as a main factor and with four levels (three preparations of Bt & control) as a sub-

main factor were used.  Then, in each experimental unit, 20 larvae were randomly selected and the 

effects of Bt on the mortality were evaluated.  Mortality percent calculated by Henderson-Tilton 

formula.  The analysis of variance showed that there was a significant differences between the 

different larval instars and the preparations of Bt.  Results showed that rate of larval mortality 

occurred at the preparation of Bt (III) 54.14% preparation of Bt (II) 44.3%, preparation of Bt (I) 

35.07% & control 14.6%.  Experimental results showed that with increasing of instar larval, the 

susceptibility to all of the preparation bacteria (Bt) were decreased. 

Key words:  Bacillus thuringiensis, Helicoverpa armigera (Hub), microorganism, biological control. 

1. Tirtash Tobacco Research Institute, Iran. 

2. Plant Pests and Diseases Research Institute, Iran. 
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CORESTA Congress, Shanghai, 2008, Agronomy/Phytopathology Groups, abstr. AP39 

Hypothesis on residue formation during phosphine fumigation of raw tobaccos. 

Phosphine gas is one of the most important fumigants for insect control in grain or other bulk 

commodities such as tobacco. 

Very rarely a visible yellow residue forms in the air-atmosphere above the goods and then settles onto 

the packaged commodities.  This residue contains -P-P-P- segments as well as its degraded, oxidized 

form of P-O bonds (phosphates and polyphosphates), the final degradation product of phosphine 

decomposition.  This residue only exists on horizontal surfaces, as it slowly settles by gravity similar 

to snow. 

Over time the yellow residue decomposes and becomes colorless.  The speed of decomposition is 

increased in the presence of light. 

Based on the lab synthesis of such yellow residue, its decomposition properties, decomposition rates, 

general stability trends and decomposition trends of phosphanes, it is hypothesized that higher 

phosphines may play a key role in residue formation. 

These results, from measurements including ESCA (XPS), Pyrolysis-GC-MS and FT-IR, suggest that 

the yellow residue may consist of a mixture of cyclic and polycyclic phosphanes, which undergo a 

slow hydrolysis and oxidation to (poly) - phosphates as the final product. 

Implications of this hypothesis on formation and degradation speed are discussed. 

JT International S.A., 1 Rue de la Gabelle, 1211 Geneva 26, Switzerland. 

 

 

BREMM F.; De MENEZES E.L.; VOESE M.; HINTZ F.L.; DAROIT L.C. 

CORESTA Congress, Shanghai, 2008, Agronomy/Phytopathology Groups, abstr. AP09 

Improvements on visual detection of non tobacco related materials (NTRM). 

Brazilian farmers utilize "8/5 cotton strings" to tie their harvested tobacco leaves to wood sticks, used 

to hang the tobacco into the barn during the curing process.  These cotton strings are constituted by 5 

small cables interlaced into one.  Sometimes, due to the moisture and temperature conditions inside 

the barn, the resistance of these strings is diminished, and they are mixed with the cured leaves during 

grading, becoming a Non Tobacco Related Material (NTRM) contaminant.  Most of the NTRM 

screening at farmer level is made by visual detection.  Seeking to improve this detection and therefore 

removal of NTRM, 8 different string treatments were utilized, ranging from regular commercial raw 

cables to blue color cables treated for UV light response.  A total of 11 treatments with 3 reps each 

were conducted by 36 randomly selected volunteers, previously submitted to visual and chromatic 

sense tests, which were asked to grade a tobacco sample and clean it from any NTRM found.  For this 

NTRM screening, 20 pieces of straw, rocks, paper, feathers and plastic were added to the tobacco 

sample, in addition to the different treatments of cotton string, without the volunteer knowledge.  

There was a significant difference between the NTRM screening made with the UV light and without 

it for cotton strings, feathers and paper.  Results showed a potential use for UV light as a booster for 

visual detection of NTRM. 

Key words:  NTRM, tying strings, visual detection, UV light 

CTA-Continental Tobaccos Alliance S/A, Rodovia RST 453, N 3411 - Km 2.2, Venâncio Aires, RS - 

Brazil / CEP 95800-000 

 

 

BUI Q.T.(1); TRAN J.(2); QUESNEVILLE H.(3); MAUNOURY N.(1); DORLHAC DE BORNE 

F.(4); GRANDBASTIEN M.A.(1) 

CORESTA Congress, Shanghai, 2008, Agronomy/Phytopathology Groups, abstr. AP18 

Associations between transposable elements and genes in the transcriptome of tobacco. 
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Transposable elements (TEs) are major constituents of eukaryotic genomes and are a source of 

structural and functional diversification.  Their impact on genome function includes gene disruption, 

chromosomal landscape remodelling and modulation of gene expression via mechanisms such as 

alternative splicing, RNA interference or production of chimeric co-transcripts with adjacent genes.  In 

order to evaluate the importance of TEs and TE-gene associations in tobacco (Nicotiana tabacum), we 

have surveyed available ESTs collections.  Although the tobacco TE content is only very partially 

known, TE-related ESTs represent at least 2% of its transcriptome, with LTR-retrotransposons as the 

predominant type.  TE-related transcripts are over-represented in stress conditions such as in vitro cell 

cultures and senescing leaves.  Chimeric co-transcripts are surprisingly abundant, especially for the 

well characterized Tnt1 LTR-retrotransposon, known to be specifically activated in stress conditions.  

We have identified many co-transcripts originating from the Tnt1 LTR transcription start and 

extending into downstream adjacent sequences, including genic sequences.  These LTR-driven co-

transcripts are predominantly detected in specific stress-associated ESTs libraries such as those 

produced from senescent tobacco leaves.  We are presently investigating the potential impact of these 

chimeric co-transcripts.  These data indicate that Tnt1 is frequently co-transcribed with adjacent 

cellular sequences, and may act as an intermediate or "sensor" of specific stimuli, able to translate and 

redirect messages towards adjacent cellular functions in a large range of stress conditions. 

1. Biologie Cellulaire, IJPB, INRA-Centre de Versailles, 78026 Versailles Cedex, France. 

2. Biologie des Semences, IJPB, INRA-Centre de Versailles, 78026 Versailles Cedex, France. 

3. Unité de Recherches en Génomique-Info (URGI), 91034 Evry Cedex, France. 

4. Institut du Tabac, Imperial Tobacco Group, Domaine de la Tour, 24100 Bergerac, France. 

 

 

CHEN Aiguo; WANG Shusheng; SHEN Guoming; LIANG Xiaofang; LIU Guangliang 

CORESTA Congress, Shanghai, 2008, Agronomy/Phytopathology Groups, abstr. AP26 

Analysis of main material flow for carbon and nitrogen metabolism during ripeness of flue-

cured tobacco leaves. 

In order to investigate the relationships between proper maturity and carbon and nitrogen metabolism 

of flue-cured tobacco leaves, a field experiment was arranged in Ju county of Shandong province with 

two nitrogen treatments for 90 kg/ha and 135 kg/ha using variety Zhongyan 100.  The middle leaf (the 

14th from base) was cut every 10 days.  Some fresh leaves were used to measure the contents of 

chlorophyll and soluble protein, the others were oven-dried at 105 °C and oven-dried at 70 °C to 

measure the contents of total nitrogen, nicotine, reducing sugar, total sugar and starch.  The balances 

and main material flows of carbon and nitrogen metabolism were analyzed using correlation and path-

way analyses (SAS9.0 software).  The results showed that the contents of total nitrogen were mainly 

influenced by some nitrides besides chlorophyll, nitrogen and soluble protein.  The contents of starch 

for the 135 kg/ha nitrogen treatment were significantly higher than for the 90 kg/ha nitrogen treatment.  

Significant correlation existed between chlorophyll and total nitrogen, and the latter was directly 

affected by the former.  With the development of ripeness, the contents of total nitrogen and soluble 

protein gradually declined, and chlorophyll degraded.  Accumulation of nicotine caused the reduction 

of the content of nitrogen in leaves.  One-way translation occurred from reducing sugar to starch and 

from total sugar to reducing sugar.  The indirect relationship between total sugar and starch indicated 

that the two processes were affected by the other factors.  In conclusion, the balances and main 

material flows of carbon and nitrogen metabolism during ripening of flue-cured tobacco leaves is the 

basis of tobacco quality for proper maturity. 

Key words:  flue-cured, ripeness, carbon and nitrogen metabolism, material flow 

Tobacco Research Institute, Chinese Academy of Agricultural Sciences, Qingdao 266101, P.R. China. 

 

 

COATES S.; ALLEN F.; EDWARDS K.D.; CHARGE F. 

CORESTA Congress, Shanghai, 2008, Agronomy/Phytopathology Groups, abstr. AP38 
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Analysis of gene expression in tobacco exposed to heavy metals. 

It has been suggested that it may be appropriate to reduce the yields of metals in smoke (Burns et al. 

2008).  Consequently, ATC is investigating gene expression in tobacco exposed to heavy metals to 

understand the potential for reducing metal sequestration in leaves. 

In contrast, the majority of work published on metal sequestration in tobacco sees the 

hyperaccumulating characteristics of tobacco as useful traits in bioremediation. 

The maintenance of a healthy plant requires metals such as manganese and copper.  Therefore it is 

necessary to modify only the accumulation and transportation pathways specific to those metals we 

wish to exclude from the leaf.  With the availability of the recently created custom Affymetrix
TM

 

tobacco chip at ATC we are now able to look for specific genes with altered levels of expression in 

various tissues of the plant in response to particular metals. 

Three varieties of tobacco were grown in greenhouse conditions using a semi-hydroponic system.  

Cadmium, selenium, copper or zinc salts were added into the medium surrounding the roots.  Leaf and 

root material were harvested and RNA isolation performed.  cRNA was produced and hybridized to 

the ATC custom Affymetrix
TM

 tobacco chip.  The analysis of expression has been divided into 

experiments, the first of which looks specifically at the Virginia variety of tobacco, over two time 

points, in both leaf and root material.  Examining responses to all of the metals listed has allowed us to 

separate out specific responses from the general.  Candidate gene lists have been produced for genes 

that have at least a two fold increase in expression levels.  Inspection of these lists has shown that 

while there are some common genes that are expressed on metal treatment, there are a small number 

(<10%) that are elevated only on treatment with cadmium. 

Advanced Technologies (Cambridge) Ltd., Cambridge CB4 0WA, U.K. 

 

 

CUI Hong; JI Hao; ZHANG Hua 

CORESTA Congress, Shanghai, 2008, Agronomy/Phytopathology Groups, abstr. AP16 

Gene expression analysis of tobacco trichome using DNA microarrays. 

The leaf surface of tobacco plants is covered with plant hairs called trichomes.  These epidermal 

appendages are thought to contribute to plant defense against biotic and abiotic stresses as well as leaf 

tobacco quality.  Tobacco trichome development has been intensively studied, and its phytochemical 

composition has also been analyzed.  However, comparatively little is known of the genes expressed 

in trichomes.  To obtain a comprehensive understanding of cellular metabolism of this specialized 

structure, we therefore used function genomics approaches to identify its gene expression patterns by 

microarrays.  An annotated EST database of 2831 unique genes from tobacco (Nicotiana tabacum L. 

K326) trichome cDNA library was established.  According to the results of database researching, it is 

estimated that the ESTs involved in metabolism represent about 33% of the described sequences apart 

from sequences whose function is unknown.  Among these, about 70% of the clones coded for 

enzymes were involved in primary metabolic processes (photosynthesis, glycolysis, pentose phosphate 

pathway, amino acid metabolism), and about 30% for secondary metabolism (isoprenoid and 

flavonoid biosynthesis).  The largest contig in the database, showing sequence similarity to ribulose 

bisphosphate carboxylase, contains 133 ESTs.  These results, together with the observed red 

fluorescence of chlorophyll and developed chloroplast structure in trichome cells, confirmed that the 

photosynthesis process actively exists in the trichome.  DNA chips were prepared from these clones 

and used for comparative expression analyses in trichome and leaf minus trichome.  Analysis of 

expression ratio identified 207 genes that were highly enriched in trichomes relative to leaves.  The 

components of second metabolism, defense responses, and protein transportation were strongly 

represented.  Several candidate genes were further expression analyzed using RT-PCR.  Apart from 

providing a global observation on gene expression programmes and metabolic pathways in trichomes, 

this study has made available information for the discovery of new genes, promoter selection and 

molecular breeding. 
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National Tobacco Cultivate Physiology and Biochemistry Research Centre, Henan Agricultural 

University, No. 95 Wenhua Street, Zhengzhou, P.R. China. 

 

 

CUI Hong; ZHANG Hua; JI Hao; LIANG Zhimin; WENG Mengling 

CORESTA Congress, Shanghai, 2008, Agronomy/Phytopathology Groups, abstr. AP17 

Effects of drought stress on the structure and development of glandular trichome of flue-cured 

tobacco and related gene expression. 

Taking the flue-cured tobacco K326 potted as experiment materials, under the different irrigated 

conditions, we studied the structure varieties of glandular trichome, the ultrastructure of the head cell 

of flue-cured tobacco trichome and the effect of soil water on related gene expression in mature stage.  

The observation by fluorescence microscopy indicated that the difference of the structure of glandular 

trichome between CK and treatments was not significant after being transplanted 50, 60 days, while 

after being transplanted 70, 80 and 90 days the difference was significant.  The observation by 

transmission electron microscope indicated that when tobacco had been handled for 30 days (post-

transplanting 60 days), the head cell of flue-cured tobacco trichome under abundant irrigation 

condition (CK) contained numerous cell organs, normal nuclear, the dark small osmiophilic roundish 

substance in its vacuole.  The head cell of flue-cured tobacco trichome by drought stress (treatments) 

showed that the cell organs reduced, few or no cytoplasm, the dark osmiophilic substance increased, 

and even some head cells were nearly empty.  The cDNA micro-array analysis showed that there were 

75 differently expressed genes (with ratio values ≥2 or ≤0.5) in total.  Amongst them, 47 appeared to 

be up-regulated among which maybe 8 were related to carbolic metabolism processes and 11 were 

related to defense signal transduction and secondary metabolism.  The other 28 appeared to be up-

regulated among which, perhaps, 5 were related to carbolic metabolism processes and 3 were related 

to defense, signal transduction and secondary metabolism. 

National Tobacco Cultivate Physiology and Biochemistry Research Centre, Henan Agricultural 

University, No. 95 Wenhua Street, Zhengzhou, P.R. China. 

 

 

DAVENPORT S.E.(1); MAUNDERS M.J.(1); LEA P.J.(2) 

CORESTA Congress, Shanghai, 2008, Agronomy/Phytopathology Groups, abstr. AP07 

Increasing nitrite reductase activity in tobacco to reduce TSNAs. 

Residual nitrate/nitrite in harvested leaf material can lead to the formation of undesirable compounds 

such as N-nitrosamines.  The major nitrosating agent is nitrite (Yamasaki et al., 2000; Morikawa et al., 

2004).  By modifying the nitrogen pathway it should be possible to influence the build up of nitrite in 

the cell by controlling the activity of NiR. 

The common form of nitrogen taken up by plants is nitrate and ammonium.  Nitrate is reduced in the 

cytosol to nitrite by the enzyme nitrate reductase (NR).  Nitrite itself is reduced to ammonium in the 

chloroplasts by the enzyme nitrite reductase (NiR) or in the plastids of non-photosynthetic organs. 

In this study an Arabidopsis thaliana NiR (AtNiR) was isolated and used to transform tobacco plants 

under the control of a constitutive promoter (CERV - Carnation Etched Ring Virus (Hull et al., 1986)).  

The aim was to over express NiR in an attempt to alter the level of residual nitrite in the leaf.  The 

expression of the introduced AtNiR protein was analysed by western blot.  Further investigation of the 

T1 homozygous population demonstrated an increased NiR and NR activity, lower nitrite, TSNAs 

however were not significantly different in flue-cured leaf.  The importance of NiR in primary 

nitrogen assimilation was demonstrated and effects on plants physiology was observed revealing a 

delayed senescence phenotype.  This indicates that modification of this key enzyme affects both the 

nitrogen and carbon metabolism of tobacco plants. 

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

2. School of Biological Sciences, Lancaster University, Lancaster LA1 4YQ, U.K. 
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DE BEER T. 

CORESTA Congress, Shanghai, 2008, Agronomy/Phytopathology Groups, abstr. AP24 

Introduction and optimization of air-cured tobacco production for emerging farmers in South 

Africa. 

Despite the negativity around tobacco and tobacco related products, it is still the cash crop that 

generates the highest income if managed correctly.  Contrary to the rest of the African continent, the 

South African tobacco industry and local tobacco research is presently directed towards the first 

economy.  The second economy needed to be introduced to this high-income cash crop that can be a 

major contribution to job creation, poverty alleviation and food security.  To become part of this 

competitive, but highly profitable industry, these emerging farmers needed to be trained and equipped 

with the existing and latest technologies. 

Demonstration blocks were planted on the farms of selected emerging farmers in the Western Cape 

(southern Karoo).  Farmers were introduced to optimal agronomical practices, guided by soil analysis 

for fertilizer application and nematode control.  The latest ARC-IIC air-cured, high yielding, black 

shank resistant cultivar was planted.  Farmers-days were used to train not only the participating 

farmers, but also all attending neighbours, other farming organizations, and the labour force in the 

EUROGAP guidelines, safety aspects in agriculture and desirable IPM practices. 

At the end of the first season the income of the first participating farmers was comparable to that of 

the commercial farmers in South Africa.  Over a period of three seasons the interest of the farmers in 

this region has grown beyond expectations and we have managed to establish a secure market for them 

with a major tobacco buying company. 

Agricultural Research Council - Institute for Industrial Crops (ARC-IIC), Private Bag X82075, 

Rustenburg, South Africa. 

 

 

FORTNUM B.A.(1); BREMM F.(2) 

CORESTA Congress, Shanghai, 2008, Agronomy/Phytopathology Groups, abstr. Report 

Collaborative Study on Nematodes, Report. 

Root-knot nematodes (Meloidogyne species) are a diverse group of plant parasites and are found 

across temperate and tropical regions of the world.  Use of nematicides has reduced the losses to root-

knot nematodes on tobacco (Nicotiana tabacum L.) in some countries but nematicides are not 

available or rarely used in many developing countries.  The most reliable and least costly method of 

nematode control is host resistance.  Ninety-five percent of all nematode damage on tobacco is caused 

by one of four major species of root-knot nematodes: namely, M. incognita races 1-4, M. arenaria 

races 1 and 2, M. javanica and M. hapla.  Tobacco germplasm is available with reported resistance to 

some populations of root-knot nematodes however, comprehensive testing of tobacco germplasm for 

host reaction to a diversity of Meloidogyne spp., races and populations has not be conducted.  Tobacco 

germplasm (11 entries), reported to be resistant to one or more Meloidogyne spp. was obtained from 

commercial breeders in southern Africa, USA and Brazil and evaluated for resistance to M. incognita 

races 1,3,4, M. arenaria races 1 and 2, M. javanica and M. hapla in a controlled greenhouse trial.  The 

tested entries included: NC 95, CC13, CC33, RJR 35, PVEH 270, PVEH 272, NC 119, Okinawa, 

STNCB 2-28, K RK 26, K 30R and a susceptible control.  The germplasm was evaluated for nematode 

reproduction under field conditions in replicated field trials in Malawi, Zambia, Tanzania, Brazil (3 

locations), USA (2 locations) and France.  At least one tobacco cultivar significantly lowered root 

galling or egg mass production within each nematode species or across each field location (P = 0.05). 

1. Clemson University, Department of Entomology Soils and Plant Sciences, Pee Dee Research and 

Education Center, Florence SC 29506-9706, U.S.A. 

2. Departamento de Producao Agricola, CTA-Continental Tobaccos Alliance S/A, Brazil. 
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FORTNUM B.A.; PETERSON P.; DODD R. 

CORESTA Congress, Shanghai, 2008, Agronomy/Phytopathology Groups, abstr. AP32 

Reduced mechanical transmission of Ralstonia solanacearum using a modified harvester and 

C10 fatty alcohol as a disinfectant. 

Mechanization both in leaf (multipass harvester) and flower (topping) removal has contributed to the 

spread and severity of bacterial wilt in North and South Carolina.  When a mechanical harvester 

removes an infected leaf the bacterium can contaminate defoliators, gleaners and leaf guides.  The 

contaminated harvester components can then move the bacterium to adjacent healthy plants increasing 

the severity of disease.  A single pass of a multipass harvester removing the bottom 4 leaves increased 

the % plant infection over a non-harvested control from 9 and 2% to 69 and 47% for K 326 and K 346, 

respectively (P = 0.001).  The objective of the present trial was to evaluate a modified harvester 

designed for the ability to reduce stem injury and the application of disinfectants to prevent the 

transmission of the bacterium to healthy stem or leaf scars.  Stationary rubber leaf guides on the 

multipass harvester were replaced with a continuous rubber belt that moved with the stem as the 

harvester moved down the row.  Tobacco stalks contained less stem bruising and reduced mechanical 

transmission and infection of stalk tissues when a continuous belt replaced stationary leaf guides.  

Percent plant infection declined from 64 and 51% to 39 and 34%, for K 326 and K 346, respectively 

when a continuous belt replaced the stationary leaf guides (P = 0.02).  The use of a disinfectant (C10 

fatty alcohol) applied during the harvesting process to leaf defoliators reduced stem necrosis from 2.4 

to 1.4 on a 0-5 scale (P = 0.04).  The use of an integrated control system to control bacterial wilt will 

be discussed. 

Clemson University, Department of Entomology Soils and Plant Sciences, Pee Dee Research and 

Education Center, Florence SC 29506-9706, U.S.A. 

 

 

GRŠIĆ K.(1); BOIĆ M.(2); BUDIMIR A.(2); KOZUMPLIK V.(3); ČAVLEK M.(1) 

CORESTA Congress, Shanghai, 2008, Agronomy/Phytopathology Groups, abstr. APPOST05 

Response and method of harvest of flue-cured tobacco as estimated by petiole sap nitrate test. 

Tobacco ripening was studied during 2006 and 2007.  The treatments in the field trials were topping 

height (twenty and seventeen leaves for harvest), method of harvest (seven, four and three primings), 

and ripeness (4000 mgL
-1

, 3000 mgL
-1

 and < 2000 mgL
-1

 of nitrate).  The ripeness was estimated using 

petiole sap nitrate test (Lyons et al., 1996), thus tobacco was harvested at 4000 mgL
-1

, 3000 mgL
-1

 and 

< 2000 mgL
-1

 of nitrate in lower 10 cm of the main leaf midrib.  The year 2006 was more favorable for 

tobacco production, especially according to the amount of rainfall from July to September (317.0 

mm), than year 2007 (166.2 mm). 

Number of harvests had little effect on the agronomic traits.  Only in 2007 four harvests resulted in 

significantly higher yield than harvests in three or seven primings. 

In 2006, year with more rain, harvesting tobacco when the leaf midrib had the lowest content of nitrate 

(< 2000 mgL
-1

) resulted in the lowest price and value.  However in 2007, less rainy year, with 

decreasing nitrate content in the midrib, yield, price and value increased.  In both years total N and 

protein content in the leaf decreased with the decreased nitrate content.  In 2006 reducing sugars also 

decreased with the decreased content of midrib nitrates. 

In 2006 climatically more favorable year for tobacco production, significant topping x ripeness 

interaction for total nitrogen content, protein N and reduced sugars was found.  In 2007 significant 

topping x ripeness interaction was found for the nicotine content. 

The results observed in this study have shown that the content of nitrate in the bottom 10 cm of leaf 

midrib could be a reliable indicator of leaf ripeness for harvesting. 
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1. Tobacco Institute Zagreb, Svetošimunska cesta 25, 10000 Zagreb, Croatia. 

2. ADRIS group, TDR, Croatian Tobaccos d.d. Virovitica, Osječka 2, 33000 Virovitica, Croatia. 

3. University of Zagreb, Faculty of Agriculture, Svetošimunska cesta 25, 10000 Zagreb, Croatia. 
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ZHANG Ying(1); WANG Guangzhi(1); CAO Zhihong(2) 

CORESTA Congress, Shanghai, 2008, Agronomy/Phytopathology Groups, abstr. AP36 

Cadmium and lead immobilization by amendments in polluted soils and effects on tobacco 

(Nicotiana tabacum) growth. 

To decrease potential harm of heavy metals in tobaccos to human beings from the source, a pot 

experiment was conducted to investigate the effects of amendments on Cadmium (Cd) and Lead (Pb) 

immobilization and growth of tobacco in soils.  The analysis performed on the data showed that 

DTPA-extractable Cd and Pb in soils were reduced to different degrees by the three amendments used 

compared to the control treatment.  Under the effects of the amendments, treatment with amendments 

decreased Cd and Pb concentrations in roots and leaves of tobacco.  Higher transportation index of Cd 

in the leaves as compared to Pb indicated that it was of importance to reduce Cd uptake by tobacco.  

DTPA-extractable Cd and Pb in soils were positively correlated to the metal concentrations in tobacco 

leaves suggesting that DTPA-extractable Cd and Pb in soils may be a feasible method to estimate Cd 

and Pb availability to tobacco plants and the reduction in leaf Cd and Pb concentration was due to a 

reduction in metal availability to tobacco.  Experimental results showed that upward trends in leaf 

SPAD value was observed when plants were grown in soils with all various amendments with the 

increase.  The additions of amendments caused a increase in root length, plus an accompanying 

increase in the shoot length, leaf area and leaf dry weight, indicating significant protection against Cd 

and Pb toxicity.  Furthermore, the higher dose of amendments used, the better positive effects were 

obtained.  In general, three amendments were the good amendments that improved tobacco health, 

quality and yield. 

Key words:  tobacco, heavy metal, soil, amendment 

1. Jiangsu China Tobacco Industry Corporation, Nanjing 210011, P.R. China. 

2. Institute of Soil Science, CAS, Nanjing 210008, P.R. China. 

 

 

JACK A.M.; LI Xiaolong; FANNIN F.F.; BUSH L.P. 

CORESTA Congress, Shanghai, 2008, Agronomy/Phytopathology Groups, abstr. AP03 

Changes in nicotine to nornicotine conversion levels during the production of Burley Foundation 

and Certified seed. 

Burley tobaccos have higher and more variable levels of nornicotine and NNN (N'-nitrosonornicotine) 

than other tobacco types.  Because of this, Burley Foundation seed stocks are routinely rogued or 

"screened" of plants that convert, or demethylate, nicotine to nornicotine.  The subsequent generation, 

Certified seed, is increased without screening, because screening on this scale is not practical.  

However, it is known that conversion tends to increase with each cycle of unscreened seed increase.  

The objective of this study was to quantify the decrease in conversion from the unscreened Breeder 

seed to screened Foundation seed, and the subsequent increase from Foundation seed to Certified seed.  

Three sequential seedlots (Breeder seed, Foundation seed and Certified seed) were grown for each of 

three varieties (a high converter, VA509; a moderate-high converter, TN86; a moderate converter, 

TN90).  Individual plants were sampled accordingly to the LC protocol, and analyzed for alkaloids.  

Conversion in the VA509 Breeder seed was 34.7%.  It decreased to 14.3% in the Foundation seed and 

increased to 25.1% in the Certified seed; these differences were significant.  In the TN86 and TN90, 

the trend was similar but not significant; the respective values for Breeder seed, Foundation seed and 

Certified seed for TN86 were 11.2%, 6.7% and 9.1%, and for TN90 were 7.8%, 6.4% and 6.4%.  It 

therefore appears that the lack of screening during Certified seed production does not result in 
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appreciable increases in conversion in most varieties.  These data are consistent with many of our 

other studies, where we have found that treatment differences in high converters are generally 

significant, while those in more moderate converters follow the same trend but are not significant.  It 

should be noted that the LC method measures the maximum potential conversion, and these 

conversion figures would be expected to be lower in a commercial crop. 

University of Kentucky, Lexington, KY 40546, U.S.A. 

 

 

JANG Soo-Won(1); LEE In-Jung(2); CHA Kwang-Ho(1); SHIN Seung-Ku(1); JO Chun-Joon(1) 

CORESTA Congress, Shanghai, 2008, Agronomy/Phytopathology Groups, abstr. AP28 

Effects of methyl jasmonate application on the growth of tobacco (Nicotiana tabacum L.) against 

salinity stress. 

Salinity is well known to cause the physiological process changes in plants.  Methyl jasmonate 

(MeJA) activates the plant defense mechanism in response to insect-driven wounding or 

environmental stresses.  Effects of MeJA application on chlorophyll, ABA and proline content of 

tobacco plant was investigated under salinity stress.  Burley tobacco (N. tabacum L. cv. KB108) 

seedlings were solution cultured for six weeks after seeding.  Seven days after transplanting to the 

separated plot, (1) control (none treated), (2) 50 mM NaCl, (3) 50 mM NaCl+30 µM MeJA were 

treated into the culture solution and the seedlings were grown for two weeks in a growth chamber.  

Chlorophyll, ABA, JA and proline content of seedling shoots were analyzed. 

Chlorophyll content was significantly increased in 50 mM NaCl+30 µM MeJA treatment compared to 

50 mM NaCl.  ABA content was the lowest in the control, and the highest in the 50 mM NaC+30 µM 

MeJA treatment.  JA content in 50 mM NaCl treatment gave the lowest JA content, and it was 1.9 and 

1.2 folds higher than the control and the 50 mM NaCl +30 µM MeJA treatment, respectively.  Proline 

content was increased in the 50 mM NaCl treatment, but slightly decreased in the 50 mM NaCl+30 

µM MeJA treatment.  MeJA application with salt treatment may change the balance of endogenous 

plant hormones, which provides an important clue for understanding the protection mechanisms 

against salinity stress.  It was also observed that the physiological activity of tobacco seedlings was 

recovered by the MeJA treatment under salinity stress. 

1. Eumsung Experiment Station, KT&G Central Research Institute, Shincheon-ri, Eumsung-eup, 

Eumsung-gun, 369-800, Chungbuk, South Korea. 

2. College of Agricultural & Life Science, Kyungpook National University, Daegu 702-701, South 

Korea. 

 

 

JI Hao; ZHANG Hua; SHAO Huifang; CUI Hong 

CORESTA Congress, Shanghai, 2008, Agronomy/Phytopathology Groups, abstr. AP19 

Comparative analysis of leaf proteomes between tobacco plants growing in different ecological 

regions of China. 

To explore the molecular mechanism of tobacco aroma style formation, protein profiles of mature 

leaves of tobacco (Nicotiana tabacum cv. LK326) plants grown respectively in Henan province (North 

China) and Fujian province (South China), were compared using two-dimensional electrophoresis.  

Fifty-one proteins were found to be differentially expressed between tobacco plants from the two 

different ecological regions.  Among them, 15 proteins were up-regulated and 2 were specific to 

Henan tobacco leaves, while 25 proteins were up-regulated and 9 were specific in Fujian tobacco 

leaves.  Next, the differentially expressed proteins were subjected to MALDI-TOF analysis for 

identification.  It turned out 25 proteins matching homologous sequences in MSDB and NCBInr 

database.  In particular, several proteins involved in chloroplast development, pigment metabolism, 

photosynthesis were up-regulated in Fujian tobacco leaves, while proteins involved in glycolytic 

pathway were relatively abundant in Henan tobacco leaves.  In addition, some specific proteins related 

to stress responses were identified both in Henan and Fujian tobacco plants.  Thus, the different 
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expression patterns of leaf proteomes may contribute to the formation of special tobacco aroma style.  

To our knowledge, this was the first attempt to explore the mechanism of tobacco aroma style 

formation on a proteome level. 

National Tobacco Cultivation, Henan Agricultural University, Zhengzhou 450002, P.R. China. 

 

 

JIANG Shijun; WEN Yi; WANG Feng 

CORESTA Congress, Shanghai, 2008, Agronomy/Phytopathology Groups, abstr. AP31 

A PCR-based method for rapid and specific identification of Pseudomonas syringae pv. tabaci 

and pv. angulata. 

Pseudomonas syringae pv. tabaci, and pv. angulata, two important phytopathogenic Pseudomonas to 

tobacco plants, cause wildfire and angular spot, respectively.  Sometimes these two bacteria can attack 

tobacco leaves coordinately to cause the syndrome of wildfire-angular spot, in this case their 

identification becomes more difficult by classic bacteriological methods.  However, the widely used 

PCR techniques gave us the solution for pathogenic bacteria identification and detection.  In this 

research, a PCR-based method was developed to identify and detect P. syringae pv. tabaci and pv. 

angulata rapidly and specifically according to the PCR patterns of two special genes.  By use of 

routine PCR and sequence-specific primer pairs to hrpZ gene, which is an harpin-encoding gene with 

high interpathovar diversity and intrapathovar conservativety, a 423-bp PCR product was amplified 

only from P. syringae pv. tabaci and pv. angulata genomic DNA, suggesting that this unique PCR 

pattern could be used to identify pv. tabaci and pv. angulata from any other P. syringae pathovars.  

Further identification by sequence-specific primer pairs to tabA gene, which is one of tabtoxin-

biosynthesis required genes, a 1020-bp segment of tabA was amplified only in pv. tabaci, implicating 

that pv. tabaci rather than pv. angulata has the capability to produce tabtoxin, the bacterial toxin 

involved in yellow halo.  This PCR-based method is also available in colony PCR and specific 

detection of pv. tabaci, angulata in infected tobacco leaf-spot, with a sensitivity of 10
3
 cfu/ml and 

10
4
~10

5
 cfu/ml, respectively.  All the results above revealed that this PCR-based method had 

superiorities over the time-consuming and laborious classic identification, and would be an ideal 

alternative to rapid identification and detection of tobacco-infecting Pseudomonas syringae. 

College of Plant Protection, Henan Agricultural University, Zhengzhou 45002, China. 

 

 

KAIPA J.B.(1); NTHONYIWA A.(2); MUNTHALI F.C.(1) 

CORESTA Congress, Shanghai, 2008, Agronomy/Phytopathology Groups, abstr. APPOST06 

Determination of number of outlets from external furnace for improved fuel wood consumption, 

cure duration and leaf quality in dark fired tobacco barns in Malawi. 

Malawi produces about 3 million kg of dark fired tobacco annually.  This tobacco is cured in barns 

using wood.  This practice contributes to deforestation.  It is, therefore, vital that better energy saving 

curing technologies be identified which do not compromise leaf quality.  Research was undertaken at 

Kandiya Research Station in Lilongwe, Malawi in order to determine the number of outlets from the 

external furnace required to efficiently cure dark fired tobacco.  Five treatments were evaluated in a 

randomized complete block design with five replications and included: (i) external furnace with one 

outlet, (ii) external furnace with two outlets (iii) external furnace with three outlets, (iv) two external 

furnaces with one outlet each and (v) two internal pits (control).  External furnaces comprised a fire pit 

measuring 0.7 m long by 0.6 m wide by 0.9 m deep, a draft pit measuring 0.8 m long by 0.8 m wide by 

1.1 m deep and a 115 mm thick brick wall separating the draft pit and the fire pit.  A hole of cross 

section 0.3 m wide by 0.15 m deep joined the two pits at 20 cm above the draft pit floor.  Outlet pipes 

linked the fire pit with the barn interior for smoke and heat delivery.  The control treatment had two 

pits dug diagonally on the barn floor, each measuring 0.9 m long by 0.5 m wide by 0.5 m deep.  

Results from two years of testing showed consistent low fuel wood consumption from the furnace with 

three outlets ranging from 5 to 10 kg wood per kg leaf representing 52.28 to 67.9% wood saving 
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compared to the control.  Cured leaf from the same treatment had a higher proportion of the most 

preferred dark tobacco (27 to 44.5% dark) with short cure duration of 10 to 12.5 days, 7.8 to 12% less 

than the control. 

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

2. SARRNET, Chitedze Research Station, P.O. Box 30258, Lilongwe, Malawi. 

 

 

KAMADA H.; OHNO T. 

CORESTA Congress, Shanghai, 2008, Agronomy/Phytopathology Groups, abstr. AP21 

Breeding a flue-cured tobacco variety with high bacterial wilt resistance to minimize the use of 

soil disinfectant. 

Bacterial wilt (Ralstonia solanacearum) is the most serious soil-borne disease in growing areas of 

flue-cured tobacco in Japan.  Chloropicrin (CCl3NO2) is widely used for soil disinfectation to control 

this disease in Japan, but the usage of chloropicrin formulations is highly restricted because of their 

toxicity and pungency (a strong lacrimator).  In addition, the application of chloropicrin formulations 

to tobacco cultivation sometimes significantly increases the chloride content in leaves leading to the 

reduction of quality and combustibility.  Therefore, minimizing the use of chloropicrin formulation is 

desirable.  We tried to develop a new flue-cured variety that possesses enough resistance to bacterial 

wilt to secure the stability of the yield without soil disinfectations.  Consequently, we succeeded in 

developing a new practical variety "F76", which can be grown without soil disinfectation, through the 

introduction of the high bacterial wilt resistance of "NC729" and "SC72" to "Coker319", a main flue-

cured cultivar in Japan. 

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

 

 

KARAIVAZOGLOU N.A.(1); PAPAKOSTA D.K.(1); DIVANIDIS S.(2) 

CORESTA Congress, Shanghai, 2008, Agronomy/Phytopathology Groups, abstr. APPOST07 

Effect of plant growth regulators on maturation, harvesting, yield and quality of Oriental (sun-

cured) tobacco. 

Maturation and senescence in tobacco leaves can be accelerated or retarded by applied chemicals and 

plant growth regulators.  Until now, research was focused only on the "yellowing" effect of ethylene 

on tobacco types other than Oriental.  This work was conducted in order to evaluate the effects of 

ethephon, jasmonic acid (JA) (senescence-enhancing agents), aminooxyacetic acid (AOA), 

aminoethoxyvinylglycine (AVG) and benzyladenine (BA) (senescence-inhibiting agents), on 

maturation, number of primings, yield, quality and chemical characteristics of Oriental tobacco 

(Basma type, cv. BZ7) in a two-year (2001 and 2002) field experiment.  The above chemicals - growth 

regulators were applied by a single spray on the whole tobacco plants after the strip off of the lowest 

and pale ground leaves (prior to the harvest of the first priming).  An additional treatment with 

ethephon application after the harvest of the first priming was also studied.  Each of the six treatments 

was replicated three times, in a randomized complete blocks design (RCB). 

The ethephon, foliarly applied, promoted the maturation of the 7-9 lower leaves of plant and forced 

their harvest within 1-3 days after the application.  Moreover, ethephon reduced the number of 

primings.  The effect of ethephon on yield, quality and leaf chemical composition depended not only 

on the weather conditions, but also on the time of application and the stage of plant growth.  The early 

application of ethephon (prior to the harvest of the first priming), showed more harmful and 

detrimental effects on yield and quality in comparison with the late application.  Yield, quality index 

and chemical composition of cured product were not affected by the late application of ethephon (after 

the harvest of the first priming).  The JA application promoted the maturation and the time of harvest 

of the 5-7 lower leaves, reduced the number of primings and did not affect the yield, quality and 

chemical composition.  The AVG and BA delayed the ripeness and harvest of the 5-7 and 7-9 lower 
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leaves, respectively, reduced the number of primings but the yield was not affected.  In both years the 

effect of AOA was not significant. 

1. Laboratory of Agronomy, Aristotle University of Thessaloniki, Thessaloniki 54124, Greece. 

2. Tobacco Institute of Greece, Chemistry Department, Drama 66100, Greece. 

 

 

KORUBIN-ALEKSOSKA A.; ALEKSOSKI J. 

CORESTA Congress, Shanghai, 2008, Agronomy/Phytopathology Groups, abstr. APPOST08 

Investigations of combining abilities in diallel set of varieties belonging to several tobacco types. 

Investigations were made on general and specific combining abilities for the characters stalk height, 

leaf number, fresh mass and dry mass per stalk in four parental genotypes (Burley B-2/93, pink flower 

Suhum - S1, white flower Suhum - S2 and Prilep P-84) together with their six diallel F1 hybrids.  The 

trial was set up in 2007 at the experimental field of Tobacco Institute-Prilep in randomized block 

system with four replications.  For the analysis of the combining abilities, Griffing's Method 2 Model 

1 was used. 

The aim of investigations was to improve and hasten the process of creation of new varieties. 

The best general combiner for stalk height and fresh/dry yield mass per stalk is B-2/93, and for leaf 

number it is P-84.  Hybrids S2 x P-84 and S1 x P-84 showed the best SCA for stalk height.  The three 

varieties in these two combinations showed low GCA for the same character.  The only combination 

with high SCA for leaf number per stalk is S1 x S2 (hybrid created from two lines of a same variety, 

differing only by their flower color, which indicates an intravarietal hybridization, applied as a method 

for maintenance of varieties, in order to prevent degeneration and to increase the biological potential 

of the variety).  Hybrids B-2/93 x S2, B-2/93 x P-84 and B-2/93 x S1 have high SCA for fresh/dry 

mass yield per stalk.  In all three combinations, maternal variety B-2/93 were with high GCA values, 

and parental varieties with low GCA values. 

Tobacco Institute-Prilep, Republic of Macedonia. 

 

 

LEI Liping(1); XIA Zhenyuan(1); GUO Rongjun(2); WU Yuping(1); MIAO Zuoqing(2) 

CORESTA Congress, Shanghai, 2008, Agronomy/Phytopathology Groups, abstr. AP01 

Mechanism of non-nitrate reduction endophytic bacteria K18 on TSNA reduction. 

From all tobacco endophytic bacteria, 21 strains were tested for their ability to reduce NO3
-
 to NO2

-
, the 

endophytic characteristic of strain K18, which didn't have the ability on nitrate reduction, was 

confirmed and was tested for the ability on TSNA reduction in the greenhouse and in the field.  

Tobacco was treated with K18 on different growing stages, such as root dipping during transplanting, 

spraying on tobacco leaves during branching and luxuriant growing stage, spraying a week before 

harvest, and the chemical contents of TSNA in the leaves were examined.  Results showed that the 

amount of TSNA in the leaves was different responding to different treatment of bacteria K18 on 

different tobacco variety.  The total amount of TSNA was reduced on all treatments with K18 in the 

greenhouse and in the field, but the reduction efficacy was related to the tobacco variety.  TSNA 

reduction was suspected to relate to the total bacterial number in tobacco leaves.  The total bacterial 

number in tobacco leaves treated with K18 during the branching stage and luxuriant growing stage 

was higher than the control, and the TSNA reduction rate reached 23.7% and 9.1% respectively.  

NNN, a major content of TSNA was reduced effectively on the treatments by K18 either in YunYan 

87 or in TN86.  And it was higher in TN86 than that in YunYan 87.  In terms of YunYan 87, the 

reduction rate could reach 50.1% and 39.6% respectively at the treatment of spraying luxuriant 

growing stage and root dipping stage compared to the treatment without K18.  And as to TN86, the 

reduction rate reached 52.6%, 51.1% and 44.7% respectively at the treatment of spraying luxuriant 

growing stage, the treatment of spraying at curing and the treatment of root dipping compared to the 

control. 
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Key words:  endophytic bacteria, tobacco, TSNA, nitrate reduction 

1. Tobacco Science Research Institute of Yunnan Province, Yuxi 653100, P.R. China. 

2. Institute of Plant Protection, CAAS, Beijing 100081, P.R. China. 
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Accelerated trait integration for tobacco. 

Many genes controlling simply inherited traits such as disease resistance and reduced nicotine 

conversion can be transferred to elite tobacco cultivars using backcross breeding procedures.  

Backcrossing is also used to convert female parental lines of new hybrids to cytoplasmic male sterility.  

At least 5 or 6 backcrosses are typically used to recover most of the genome of the recurrent parent 

during this process.  Most cultivated tobacco varieties are considered to be photoperiod insensitive, 

and 120 to 150 days are typically required to complete each generation.  At least two years are thus 

typically required to transfer a desired trait to an elite tobacco line via backcrossing.  Methods are 

desired to reduce the period of time between seeding and collection of mature seed capsules for each 

generation, and ultimately the amount of time required to complete such 'trait conversions.'  The 

Arabidopsis thaliana gene FLOWERING LOCUS T (FT) has been previously shown to induce 

flowering in several plant species.  We have transformed tobacco with this gene under control of the 

CaMV 35S promoter and have generated plants with a dramatically reduced life cycle (~70 days from 

seed to seed).  We have demonstrated that several transgene insertions segregate independently of 

several major disease resistance genes.  We propose an accelerated backcross method utilizing this 

transgenic mechanism whereby at all backcross generations (except the last) the breeder would select 

for FT and the trait(s) of interest.  At the final backcross generation, the breeder would select for the 

trait(s) of interest but against the presence of FT to produce a non-transgenic backcross-derived line 

possessing the integrated trait(s) of interest.  We anticipate that this method will reduce the amount of 

time required for trait conversions in tobacco by one-half. 

North Carolina State University, Crop Science Department, Raleigh, NC, U.S.A. 

 

 

LI Bin; FENG Qian; LIU Gangyi; LIU Ze; HU Qixiu; CHEN Liangyuan 
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Research on X-ray attenuation method for non-destructive detection of lamina density variation 

rate (DVR) in cases. 

The density deviation is one of the significant factors that influences the tobacco aging and primary 

process.  For example, the phenomena of oil loss, caking, or even carbonization takes place easily in 

the aging process because of the large density deviation.  The compressed lamina, which has vast 

density deviation, is difficult to loosen in the conditioning cylinder.  In this work, the x-ray attenuation 

method is applied to determine the lamina density deviation in some cases.  The X-ray attenuation law 

of 13 kinds of laminas was investigated.  A calibration method for the attenuation coefficient of given 

lamina was obtained.  The comparison between X-ray attenuation method and gravimetric method 

indicates good agreement.  The conclusions are as follows:  1. The X-ray device for determining the 

density deviation of laminas with good performance will be able to meet the testing requirements.  2. 

The calibration method was built in this work.  The attenuation coefficient (Ki) and the scatter factor 

(B) were calculated according to calibration method.  The accuracy of detection can be obviously 

improved by increasing the number of standard pieces of the known density.  3. The accuracy of 

detection is affected by the moisture of lamina, but the influence is less than the maximum relative 

error, and can be improved by re-calibration for given lamina. 

Key words:  X-ray attenuation method, lamina density deviation DVR 

Zhengzhou Tobacco Research Institute of CNTC, Zhengzhou, Henan Province, 450001, P.R. China. 
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CORESTA Congress, Shanghai, 2008, Agronomy/Phytopathology Groups, abstr. APPOST09 

The prediction on maturity time of tobacco leaves based on the chlorophyll content and SPAD 

data. 

Field experiment was conducted to study the dynamic changes of chlorophyll content and SPAD data 

during maturity stage of tobacco leaves.  The relationship among chlorophyll content and SPAD data 

and time were analyzed in this study.  The results showed that both the relationship between 

chlorophyll content and time and the relationship between SPAD data and time could be described by 

linear equations at p < 0.01.  The equations could be used as the predicting model of the maturity time 

of tobacco leaves.  The predicting accuracy was described with the proportion of the simulated results 

obtained into the maturity time range.  The maturity time ranges were calculated by using quadratic 

function based on observed results in field.  When the time of ≥ 70% leaves in field properly matured 

was used as the maturity time range, the predicting accuracy based on chlorophyll content and SPAD 

data was 62.5% and 75% respectively.  The prediction based on SPAD data was more accurate than 

that based on chlorophyll content.  The results also showed that the proper measurement location of 

SPAD data was about 50% from the base to the tip of tobacco leaves. 

Key words:  tobacco, chlorophyll content, SPAD data, prediction on maturity time 

1. Qingzhou Tobacco Research Institute of CNTC, Qingdao 266101, P.R. China. 

2. Juxian Branch, Rizhao Shandong Tobacco Co. Ltd., Juxian 256700, P.R. China. 
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Study on genetic diversity of part of tobacco core collection. 

Levels of genetic variation within 81 tobacco core collection including four populations (N. rustica L. 

43 landrace, N. tabacum L. 13 landrace, 10 bred and 15 introduced lines), were investigated using 

sequence related amplified polymorphism (SRAP).  The results were as follows: (1) in total 163 loci 

were produced with 123 polymorphic loci (75.5%) using 17 different primer combinations selected 

from 160 primer combinations and there were ten loci for every primer combination.  A high level of 

genetic differentiation among populations was detected based on Nei's genetic diversity analysis 

(0.41), Shannon's information index analysis (0.57).  (2) a moderate genetic differentiation (Gst=0.39) 

was found among the populations, suggesting that 39% genetic variation existed among the 

populations.  The genetic differentiation was different within the four populations: N. rustica L. 

landrace population > N. tabacum L. population landrace > introduced population > bred population.  

(3) the cluster analysis indicated 81 tobacco germplasms were divided as N. rustica L. and N. tabacum 

L.  Flue-cured, sun/air-cured, cigar, Oriental and Burley showed little genetic diversity.  The genetic 

relationship among populations was studied by Nei unbiased genetic coefficient and Nei unbiased 

genetic distance, clustering analysis and principal coordinate analysis (PCO).  The genetic distance 

was far between N. rustica L. landrace population and the other three N. tabacum L. populations, 

which indicated less N. rustica L. lines were used to tobacco breeding.  The genetic coefficient is 0.99 

between introduced population and bred population.  This indicated that introduced germplasm were 

applied to tobacco breeding much more than landrace germplasm, so the breeding parents' genetic 

diversity was limited presently. 

Key words:  tobacco, core collection, SRAP, genetic diversity 

Tobacco Research Institute of CAAS, 11, 4th Road Keyuan Longitude, Laoshan District, Qingdao, 

Shandong 266101, P.R. China. 
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Chemical control of diseases in the tobacco floating tray system. 

The Floating Tray System is an upcoming alternative technology for raising tobacco seedlings in 

Malawi.  However, farmers have reported several diseases and pests associated with the new system 

including; damping off, rotting of tobacco roots caused by Pythium and Fusarium spp., algae 

infestation, salt injury and insect damage.  In order to address these problems, a trial was conducted 

from 2005 to 2007 at Kandiya Research Station in Lilongwe, Malawi, to screen various chemicals for 

use in the float tray system.  Five chemical treatments and untreated control were evaluated in a 

randomized complete block design with six replicates.  The treatments included: (i) Untreated Control, 

(ii) Conventional seedbed chemical spray (combination of Acephate, Dimethoate and Copper 

oxychloride) (iii) Conventional Chemical spray + Sporekill (Didecyldimethylammonium Chloride) 

applied in ponds, (iv) Sporekill only applied in pond, (v) Copper oxychloride applied in pond and (vi) 

Copper oxychloride + Mancozeb applied in pond.  Sporekill was included for the control of algae and 

damping off diseases.  Results showed that Copper oxychloride alone, Copper oxychloride + 

Mancozeb, Conventional Spray + Sporekill and Sporekill only applied in float ponds, controlled root 

rots, damping off and algae better than untreated Control, and Conventional seedbed chemical spray.  

The proportion of ideal seedlings was highest with the Copper oxychloride alone (90%) followed by 

Copper oxychloride + Mancozeb (89%), Conventional Spray + Sporekill (87%) and Sporekill (80%).  

Copper oxychloride also controlled extended root system development in ponds and reduced root rot.  

The results suggest that Copper oxychloride, Copper oxychloride + Mancozeb, and Sporekill can be 

used to control damping off, root rots and death of seedlings.  In addition, Sporekill and Copper 

oxychloride alone controlled algae in ponds. 

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

 

 

MICESKA G. 

CORESTA Congress, Shanghai, 2008, Agronomy/Phytopathology Groups, abstr. APPOST12 

Yield characteristics of dihaploid lines of Oriental tobacco obtained in vitro. 

One of the most frequently used biotechnical methods today is the method of double haploids.  By 

application of induced androgenesis in the in vitro Laboratory of Tobacco Institute - Prilep, 10 

dihaploid lines of Oriental tobacco were obtained in 2004.  For assessment of productional characters 

of the dihaploid lines and their analogues (P 146-7/1;Yk 301/23, Hyb. 301/H), in the course of  2005 

and 2006 three haploid lines were set up in field conditions (P 146-7/1 DH, Yk 301/23 DH and Hyb. 

301/H DH) and investigations were made of the number of leaves and plant yield per hectare.  With 

reference to the character number of leaves, dihaploid lines showed a significantly low variational 

coefficient (CV = 1.75; 2.96: 4.70%) compared to their analogues, which indicates that they are 

morphologically stable.  According to their yield characteristics (g/plant and kg/ha), they were 

somewhat higher or equal to those of their analogues. 

Key words:  androgenesis, Oriental tobacco, dihaploid lines, analogues 

Tobacco Institute-Prilep, Republic of Macedonia. 
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Cropping tobacco in a high fertilizer price context: how to maximize nutrient efficiency. 

Over the past two years increasing costs of energy and raw materials have seen fertilizer prices 

rocketing.  Although fertilization is not retained a major cost in tobacco production, however it is a 
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key factor for leaf quality and hygiene, in terms of low TSNA and heavy metal concentrations.  

Problems arising from exploiting marginal phosphate rock ores and using recovered sulphuric / 

phosphate acids are mainly related to carrying significant traces of Cd, Pb, and radionuclides to crops 

and soils.  To contain fertilization costs, growers should implement their strategy by an action plan 

which considers: (i) frequent soil / plant / water tests, also to maintain soils in the correct pH range; (ii) 

full fertilizer tests, including also some selected trace elements; (iii) green manuring, wherever 

required, e.g. by a plowed-down Trifolium squarrosum L. crop, which helps also contain Orobanche 

sp. infestation; (iv) reduced fertilizer rates, applied as directed, more efficient fertilizer formulations.  

For this latter point, a striking example is the use of microgranulated starter fertilizers, which are 

distributed in Italy and other European countries.  Their application to tobacco increases earliness, 

yield and quality under most conditions.  In a short perspective, research will consider also co-

products of the bioenergy production plants, which are spreading in Europe.  In particular, some wise 

reuse of ammonium-rich waters and digested phase from anaerobic digestion plants, and ashes from 

burning poplar wood crops (short rotation forestry) and cereal straw in cogeneration plants.  

Application of compost and other byproducts from agricultural processes requires more attention, as 

their quality may vary quite a lot according to their production cycles. 

Key words:  tobacco fertilization, soil test, starter fertilizer, microgranulated fertilizers 

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

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

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

 

 

MIELE S.(1); ROSSI F.(2); BARGIACCHI E.(3) 

CORESTA Congress, Shanghai, 2008, Agronomy/Phytopathology Groups, abstr. AP10 

Bioenergy from anaerobic digestion process for a more sustainable tobacco production. 

Presently, energy costs of Virginia Bright tobacco (VBt), especially for curing, are a major expense of 

this crop.  To reduce these costs and benefit from an affordable source of "green" energy, to make the 

tobacco crop more sustainable, an anaerobic digestion plant is under construction at the Service Unit 

Giove of Fattoria Autonoma Tabacchi of Città di Castello (PG), one of the major VBt producers in 

Central Italy.  Digestion is carried out in two digestion tanks where biogas (methane 60% v/v, carbon 

dioxide 39% v/v, and other gases) and digestated phase (7-10% w/w DM) are produced.  Biogas (470 

Nm
3
/h), after purification, is burned in a cogeneration plant to produce electricity (1 MWe) and heat 

(2.6 thermal MWh).  Some 4-500 ha of maize and triticale silages are grown as feedstock for the plant 

in nearby growers' soils.  Heat is planned to be used in several ways: (i) to warm up water used in the 

tobacco float system nurseries, also to extend their use during the cold season to produce turfgrass 

sods; (ii) to pre-heat air entering into the curing chambers, in order to contain energy costs; (iii) to 

dehydrate and stabilize the digestate phase to 35% w/w DM.  Both liquid and "solid" digestate phases 

are delivered to soils where silage crops are grown, as organic fertilizers.  Some of the water phase 

(0.2% N plus K, and trace elements) is reused in the first step of the digestion or delivered to nurseries, 

but the largest part is applied in fertigation to crops during the dry summer season. 

Key words:  anaerobic digestion, biogas, tobacco sustainable production 

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

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

2. Fattoria Autonoma Tabacchi, Via Oberdan 12, 06012 Città di Castello (PG), Italy. 

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

 

 

MILLER R.D. 

CORESTA Congress, Shanghai, 2008, Agronomy/Phytopathology Groups, abstr. AP04 

Variation among Burley tobacco cultivars for TSNA content. 
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The nornicotine content of cultivars released by the University of Kentucky and University of 

Tennessee tobacco breeding program has been reduced by eliminating plants exceeding 3% 

conversion of nicotine to nornicotine (nornicotine/nicotine + nornicotine) from foundation seed stocks.  

These cultivars have been released as low converter (LC) versions of the original cultivars.  A study 

was conducted in 2004 and 2005 at four locations in Kentucky and Tennessee to determine the impact 

of reduced nicotine to nornicotine conversion on levels of tobacco specific nitrosamines (TSNA) in 

Burley tobacco.  Three replications of 15 cultivars were grown at each of four locations, with data 

analyzed as a split-plot design with locations as whole plots and cultivars as subplots.  Highly 

significant differences were detected among locations and among cultivars for nicotine conversion and 

nitroso-nornicotine (NNN) and total TSNA levels.  As expected, a highly significant correlation was 

found between percent conversion and NNN (r
2
=0.75, Pr>|r| = 0.001), and between percent conversion 

and TSNA (r
2
=0.58, Pr>|r| = 0.02).  However, significant differences for NNN were also detected 

among cultivars that were not significantly different for nicotine conversion.  The cultivars having low 

levels of NNN also had significantly lower levels of nitroso-anatabine (NAT) and nitroso-nicotine 

(NNK).  KT 204LC, the variety having the lowest level of total TSNA, had means of 3.88% nicotine 

conversion, 0.64 ppm NNN, 0.89 ppm NAT, and 0.07 ppm NNK.  In comparison, ms KY 14XL8 had 

means of 3.78% conversion, 1.87 ppm NNN, 4.56 ppm NAT, and 0.59 ppm NNK.  The three cultivars 

having the lowest levels of TSNA were hybrid varieties that had a common parent, suggesting that 

genetic differences may account for the variation in TSNA observed.  The results from the study 

demonstrate that reducing nicotine to nornicotine conversion is effective in reducing NNN, but 

breeding for reduced total TSNA may also be possible. 

University of Kentucky, Lexington, KY 40546, U.S.A. 
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Heating a PROTOS M5 to combat Lasioderma serricorne. 

Combating Lasioderma serricorne is an ongoing challenge in the cigarette industry.  CORESTA is 

tackling this problem in the Phytopathology Sub-Group "Pest and sanitation management in stored 

tobaccos", which suggested promoting a new method of prevention in cigarette production. 

At the beginning of 2007, Hauni Maschinenbau AG was asked by the Sub-Group to take up the issue.  

In September 2007, we were able to give our initial response at the Sub-Group meeting in Antwerp 

based on a degree thesis that drew on PROTOS M5 technical documents.  The response was positive.  

Once certain preparations have been made, it should be possible to heat the cigarette maker to 50 °C 

up to a maximum of 60 °C.  The Sub-Group's positive reaction prompted the decision to run a machine 

test. 

A PROTOS M5 was prepared.  This entails thorough cleaning, removing the printer and emptying the 

glue supply.  Afterwards the machine was enclosed and heated to approx.  55 °C using circulating air 

ovens.  The machine was fitted beforehand with temperature sensors with a data logger and bio-

indicators (tobacco beetles with eggs, larvae and pupae) for monitoring purposes.  Cigarettes were 

produced both before and after the heating process so that machine functioning could be better 

assessed. 

The test and the results will be presented. 

Hauni Maschinenbau AG, Kurt-A.-Körber-Chaussee 8-32, 21033 Hamburg, Germany. 
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Down-regulating the nicotine demethylase gene lowers NNN content levels with little or no effect 

on field performance of Burley and dark tobaccos. 

Down-regulating nicotine demethylase (ND) activity in tobacco using RNAi interference mechanisms 

or by mutating the ND gene reduces nornicotine formation and should lead to lowering N-nitroso-

nornicotine (NNN) levels in cured leaf.  Over the past two years, we have conducted field trials at 

multiple locations to verify and quantify NNN and tobacco specific nitrosamine (TSNA) reduction in 

cured leaf obtained from Burley and dark tobacco genotypes that were engineered or mutated for 

reduced ND activity.  RNAi transgenic lines of TN 90 Burley tobacco and NL Madole dark tobacco 

were grown in replicated trials at several sites in Kentucky in 2007 and 2008.  Also included in the 

trials were the control varieties TN 90LC, NL Madole LC, the high converter versions of Burley and 

dark tobaccos, and two lines of TN 90 that possess a mutated, non-functional version of ND.  The 

mutated lines were in the M2 (2007) or M2BC1 (2008) generation and were selected from a population 

treated with the mutagen EMS.  There were no significant differences in leaf size or number, plant 

height, maturity or yield between any of the transgenic lines and their respective controls.  The 

reduced morphological traits and leaf yield of the mutated lines were likely the result of an insufficient 

number of backcrosses needed to eliminate the random mutations caused by the EMS treatment.  The 

reduced cured leaf yield of the mutated lines suggests more backcrossing is needed to eliminate 

probable random mutations caused by the EMS treatment.  Nicotine conversion rates were 

significantly less in the transgenic and the mutated lines than in the respective LC lines.  The levels of 

NNN measured in the cured leaf of the TN 90 transgenic lines were reduced by two to five times of 

those found in the controls.  Leaf NNN measured in the cured leaf of the mutant lines had NNN levels 

that were also less than the control.  The transgenic and mutation approaches to down-regulating ND 

activity are effective in reducing a major component of TSNA's in tobacco. 

1. U.S. Smokeless Tobacco Co., 4262 Colby Road, Winchester, KY 40391, U.S.A. 

2. University of Kentucky, Research and Education Center, 1205 Hopkinsville Street, Princeton, KY 

42445, U.S.A. 
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Development of in vitro tests to study tobacco (Nicotiana tabacum L.) salt tolerance. 

Salinity is a major factor limiting the crop productivity in the arid and semi-arid areas of the world.  

The purpose of this study is to screen varieties in order to identify those that can be used for in vitro 

salt tolerance selection programmes, and to determine the callus growth and malondialdehyde (MDA), 

hydrogen peroxide (H202), proline content and peroxidase activity under salinity conditions of the 

three tobacco cultivars Krumovgrad 90, Elenski 817 and Nevrokop A-24.  For callus induction stem 

segments were placed on Murashige and Skoog (MS) medium supplemented with 0,5 mg/L kinetin 

(KIN) and 2,0 mg/L α-naphtene acetic acid (NAA) for 4 weeks.  After two subsequent subcultures 

growing calli were exposed to the same culture medium with different concentrations of NaCl (50, 

100, 150 and 200 mM) for four weeks.  Salt tolerance of the varieties was evaluated through 

measurement of callus fresh weight before and after treatment.  Callus growth was not influenced by 

concentration at 50 mM, was slightly retarded at 100 mM and was inhibited at 150 mM NaCl.  The 

higher concentration of 200 mM NaCl was lethal for callus resulting in its necrosis.  Cultivars 

Nevrokop A-24 and Elenski 817 showed less callus necrosis percentages and less relative fresh weight 

growth reduction under salt stress.  They appeared to be more salt tolerant in vitro than cv. 

Krumovgrad 90.  This was additionally proved by the analysis of some biochemical indices.  

Compared with the control all calli treated with NaCl showed higher accumulation of MDA, H202 and 

proline and higher peroxidase activity, being the most significant in cv. Krumovgrad 90.  Results 

indicate that presented in vitro modeling in the chosen criteria could be used in preliminary quick 

estimation of different genotypes tolerance to salt condition.  Concentration of 100 mM NaCl could be 

appropriate in salt tolerance selection in vitro of this crop. 

1. Institute of Genetics, Bulgarian Academy of Sciences, Sofia 1113, Bulgaria. 
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2. Sofia University St. Kliment Ohridski, Biological Faculty, Bulgaria. 

 

 

OFESI H.K.T.; PHIRI I.M.G. 

CORESTA Congress, Shanghai, 2008, Agronomy/Phytopathology Groups, abstr. APPOST19 

Addressing key production challenges faced by smallholder Burley growers in Malawi. 

Malawi is the leading exporter of Burley tobacco in the world, producing between 95 and 130 million 

kilograms annually.  More than 90% of the total Burley crop is produced by smallholder farmers 

challenged by small land holdings, low literacy levels and inadequate resource base to properly 

address issues of good agricultural practices (GAP).  Agricultural Research and Extension Trust 

(ARET) operates effective extension programmes for all categories of tobacco farmers through its 

network of extension agents throughout the country so that the local small-holder Burley crop is GAP 

compliant and acceptable by the international trade.  Farmer contacts are established through a series 

of informal on-farm courses, demonstration plots, field days, group and individual visits, and outreach 

seminars.  ARET also conducts a one-year formal training course at certificate level and short courses 

to prospective tobacco growers.  Recently, information centers have been strategically positioned in all 

tobacco auction floors where local farmers obtain useful advice.  Print and radio programmes 

complement the dissemination of information on approved technologies and GAP messages.  In order 

to offer effective extension services, ARET subjects its Extension Agents and those from partner 

organizations to regular refresher courses to equip them with the necessary skills required in 

facilitating the process of identifying gaps and production constraints and coming up with the 

necessary research based interventions.  This poster highlights the strategies and key activities that 

ARET undertakes in ensuring that Malawi produces a GAP compliant crop by sensitizing smallholder 

farmers about GAP requirements.  ARET believes that by having well trained growers, Malawi will 

continue to produce and export tobacco in a manner that is profitable, sustainable, environmentally 

friendly, and which satisfies the demands of the international trade. 

Agricultural Research & Extension Trust, Private Bag 9, Lilongwe, Malawi. 
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Biological, serological and molecular characterization of PVY strains and isolates occuring in 

Poland and in other countries. 

PVY is a member of the Potyviridae family - the largest plant virus family.  This pathogen causes not 

only a decrease in yield and quality of tobacco but also influences the chemical properties of a leaf.  

The collection of 130 potato virus Y (PVY) isolates from tobacco crops from Poland, Germany, 

Switzerland and Croatia, was characterised by biological, serological and molecular tools 

differentiating PVY strains.  The correlation between especially biological and molecular tests were 

good but not absolute.  Some isolates that caused veinal clearing symptoms on VAM variety did not 

cause any symptoms on Wislica variety and vice versa.  Thirty seven isolates belonged to the PVY
NTN

 

group and ninety three belonged to the PVY
N
W group of PVY

N
 strain.  Eighteen isolates from Y

NTN
 

group and sixteen from Y
N
W were able to break the resistance of the VAM and/or Wislica variety.  

The whole genomes of thirty isolates were amplified (9700bp), and digested with three endonucleases 

respectively: Hin6 I, Hinf I and Sdu I.  At the molecular level two clusters (Y
N
W and Y

NTN
) were 

defined by the phenetic analysis and degree of homology was determined.  The most suitable enzyme 

for differentiation of PVY isolates was Sdu I.  Homology between Y
N
W clusters and Y

NTN
 clusters 

fluctuated around 50% independently of the used enzyme. 

Institute of Soil Science and Plant Cultivation - State Research Institute, Ul. Czartoryskich 8, 24-100 

Pulawy, Poland. 
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Different gene expression and comparison of microstructure of tobacco leaves at maturing stage 

cultivated in different soil types in south Anhui. 

Nicotiana tabacum Yunyan 97 was cultivated in four soil types including coarse sandy soil, coarse 

sandy mud, power sandy soil, and rice soil, located in the south of Anhui province.  The gene 

expression profiles and cell constructions of tobacco leaves at maturing stage were explored using 

cDNA microarray and microscopical technique.  Up-regulation genes of tobacco leaves cultivated in 

coarse sandy soil were principally cell multiplication, growth, and development, as well as response to 

oxidation stress, while down-regulation genes were mainly photosynthesis, synthesizing protein and 

phospholipids compared with rice soil.  The genes functioned as auxin transporter, synthesizing 

polysaccharide were up-regulated, so as five genes operating protein and amino acid decomposed in 

tobacco leaves cultivated in coarse sandy mud briefly compared with rice soil.  Up-regulation genes of 

tobacco leaves cultivated in powder sandy soil were principally in response to drought stress and 

decomposing cellulose, pectin, starch and protein compared with rice soil.  The microscopic and 

ultramicroscopic structures of the tobacco leaves were basically consistent with the gene expression 

profiles.  The leaves of tobacco cultivated in powder sandy soil and rice soils were growing in an 

obviously declining situation probably due to drought or high moisture content.  The leaves of tobacco 

cultivated in coarse sandy soil and coarse sandy mud, especially in coarse sandy soil, were growing in 

a normal situation.  The results showed that it was feasible to use cDNA microarray to investigate the 

different gene expressions of tobacco leaves in different soil types.  The effects of soil type on the 

burnt and sweet flavors of tobacco leaves cultivated in the south of Anhui province was probably 

related to response type and grade to stress, especially to oxidation stress. 

1. College of Life Sciences, Henan Agricultural University, Zhengzhou 450002, P.R. China. 

2. National Tobacco Cultivation and Physiological and Biochemical Center, Henan Agricultural 

University, Zhengzhou 450002, P.R. China. 

3. Anhui Wannan Tobacco Leaf Co. Ltd, Xuancheng 242000, P.R. China. 
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Integrated management of plant nutrition by using Azotobacter and its role in tobacco yield and 

quality. 

Widespread usage of biological fertilizers has been emphasized as one of the vital necessities for a 

sustainable agriculture system.  Azotobacter crococom is a free living bacteria which converts 

molecular nitrogen of air and synthesizes hormones of growth, and can be used as a biological 

fertilizer instead of nitrogenous fertilizer.  In this research integrated management of plant nutrition 

and its role in tobacco yield and quality has been studied.  This factorial experiment was conducted 

with 12 treatments: three levels of azotobacter (B0 = 0, B1 = 1, B2 = 2 kg/ha), and nitrogenous fertilizer 

in four levels (N0 = 0, N1 = 15, N2 = 30 and N3 = 45 kg/ha from ammonium nitrate source).  

Treatments were: B0N0, B1N0, B2N0, B0N15, B1N15, B2N15, B0N30, B1N30, B2N30, B0N45, B1N45, B2N45.  

This experiment was conducted in randomized complete block with three replicates.  Following traits 

were evaluated: sugar, nicotine and nitrogen percent, fresh and cured leaves weight, average price of 

one kg of cured tobacco.  Afterwards normalization of data variance analyses were done showing the 

results according to every priming.  There were no significant differences between treatments for 

nicotine and sugar percent of low leaves, but the difference for nitrogen content was significant on 5% 

level.  In middle leaves the differences between treatments for sugar and nicotine percent were 

significant on 5% level.  The Duncan method was used for comparison of treatment means.  The 

results showed that for sugar percent of middle leaves B1N0 treatment and for nicotine percent of 

middle leaves B1N0 treatment and for nicotine present of middle leaves B2N45, B1N45 and B2N30 and 

for nitrogen of middle leaves B2N45, B1N45 and B2N30 had the highest contents, and for fresh and cured 
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leaves, sugar percent, nicotine and nitrogen of high leaves there were no significant differences 

between treatments.  Regarding average price of one kg of cured leaves of five harvests, B1N15, B1N0 

and B2N15 treatments had the highest value and other treatments were in other groups. 

Key words:  Azotobacter, quality, tobacco 

Guilan Tobacco Research Station, Rasht, Iran. 
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Evaluation of Trichoderma isolates for biocontrol of tobacco collar rot in Golestan Province. 

Biological control is one of the control methods against plant pathogens.  Trichoderma species have 

been used as a biological control agent against soil-borne plant pathogenic fungi.  Soil samples were 

collected from tobacco seedbeds from Golestan Province such as: Gorgan, Ali Abad and Minoodasht.  

Common media including PDA, WA, CMA and Davet’s selective medium were used to isolate fungi 

from soil samples.  The fungi isolates obtained after preparation of the pure culture were identified in 

genus level by using Bissett key.  Among 56 soil samples, 39 isolates belonged to genus Trichoderma 

species.  Because of the importance of genus Trichoderma as biocontrol agent, its species were 

recognized.  Species were identified according to their macromorphological and micromorphological 

characters including feature and size of conidiophores, phialid and phialospere by using keys written 

to identify species of this genus (Zafari et al, 2003, Gams 8 Bissett, 1998).  Dual culture of 

antagonistic fungi and pathogen on PDA plate revealed that the antagonists reduced and inhibited the 

mycelial growth of Sclerotinia sclerotiorum.  Mycelial growth inhibition rates of Trichoderma species 

against S. sclerotiorum were different and ranged between 48/75%-90%.  Identified Trichoderma spp 

included: T. harzianum, T. citrinoviride, T. longibrachiatum, T. koningii, T. virens, T. atroviride, T. 

hamatum.  In this study T. harzianum was the most plentiful respectively (33.33%) in comparison with 

others.  Microscopic studies of Trichoderma species on the fungus showed that antagonistic hyphae 

(Tr82-1 and Tr36-1) grew over to hyphae of the pathogenic fungus and formed branches that coiled 

around them.  The penetration and growth of isolates (Tr53-1 and Tr35-2) inside the hyphae of S. 

sclerotiorum was observed.  All of Trichoderma species finally lysed the hyphae of pathogenic fungus.  

Volatile metabolites emitted from all isolates inhibited growth of S. sclerotiorum and the inhibitory 

effects of Tr53-1 was greater compared with the other isolates and inhibited the pathogen by 81.87%.  

In the greenhouse study, isolates Tr53-1, Tr82-1, Tr36-1 and Tr35-2 were effective in disease 

reduction percentage by 81.25, 75, 62.5 and 56.25, respectively.  In addition, these isolates caused an 

increase in height, shoot and dry weight. 

Key words:  tobacco, biocontrol, Trichoderma species, sclerotinia sclerotiorum. 

1. Tirtash Tobacco Research Institute, Iran. 

2. Plant Pests and Diseases Research Institute, Iran. 
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Chemical control of tobacco root-knot nematode (Meloidogyne incognita). 

Root-knot nematode (Meloidogyne spp.) is one of the major pathogens of tobacco production in 

almost all tobacco-growing areas.  Losses from root-knot are heavy; in combination with other 

pathogens the disease can be disastrous every year.  Stunting and yellowing characterize plants 

affected by root-knot nematode.  The most distinctive symptoms of root-knot are the galls on the roots. 

In this study in 2007 the effect of nematicides Rugby 10G (Cadusafos) and Nemacure 10G 

(Fenamiphos) at concentrations 40, 60 and 80 Kg/ha was investigated against tobacco root-knot 

nematode (M. incognita) and each nematicide was applied at three different times: before, 

synchronized and after inoculation with the pathogen at the Tirtash Research and Education Center.  
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The pots (except control), were inoculated with 3000 larvae (J2) and eggs in each Kg pot soil (sandy-

loamy pasteurized).  Infected root samples were collected from tobacco fields in the Jafarabad area of 

Golestan province in the north of Iran.  Single egg masses were inoculated on tobacco cultivar 

Virginia (Coker 347).  The species of nematode was determined by using perineal pattern obtained 

from adult females, were mounted in glycerin and examined by light microscopy. 

Experimental design was complete randomized design with four replications.  After seven reapings 

and at the end of the growing season, the effectiveness of the nematicides was assessed on the basis of 

number of nematodes in root and soil, gall index, number of egg masses, average number of eggs per 

egg mass, and reproduction factors (Rf).  The growth factors, fresh and dry weight and number of 

leaves, height of plant, fresh and dry weight of root and length of root, sugar and nicotine percentage, 

income and average price were measured and data were analyzed with SAS program. 

Morphological observations based on female perineal pattern matched typical traits of M. incognita. 

The response of the M. incognita to differential hosts was evaluated in a glasshouse at 25 ± 3 °C and 

was identified as race 2 of M. incognita. 

The results showed that treatments are significantly different (p<0.1) from the control (check), but the 

fresh weight and number of leaves, plant height of treatments were not significantly different.  It was 

also revealed that the treatment Nemacure 80 Kg/ha (before inoculation) caused an 85.57% reduction 

in the population of eggs and (J2) respectively while the control treatment had an increase in nematode 

population of eggs and (J2).  On the basis of overall results, concentrations 80 Kg/ha had the best 

efficiency in controlling the disease. 

Key words:  tobacco, root-knot nematode, Meloidogyne incognita, chemical control 

1. Tirtash Tobacco Research Institute, Iran. 

2. Plant Pests and Diseases Research Institute, Iran. 
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Factors affecting capturing efficiency of a sticky-pheromone trap. 

The tobacco beetle, Lasioderma serricorne (Coleoptera: Anobiidae), and the tobacco moth, Ephestia 

elutella (Lepidoptera: Pyralidae), infest cured tobacco leaves and are serious pests of stored tobacco.  

These insects were monitored to clarify their population dynamics in tobacco factories and warehouses 

where Integrated Pest Management (IPM) has been instituted.  Pheromone traps for both species have 

been developed and used as common monitoring tools in many tobacco companies. 

A pheromone trap generally consists of a pheromone lure that attracts insects and a sticky trap that 

catches them.  The total efficiency of a pheromone trap depends on efficiencies of the pheromone lure 

and the sticky trap.  Ideally, all individuals attracted by a pheromone lure would be caught on a sticky 

trap, and the capturing efficiency would be constant.  However, in some cases, the surface on a trap 

becomes less sticky due to various factors (e.g., dust, ultraviolet rays, drying, and the number of 

insects already caught on a sticky trap). 

In the present study, we present factors that affect the sticky surface of two pheromone traps, "NEW 

SERRICO" for the tobacco beetle and "GACHON" for the tobacco moth.  We also describe the 

relationships between the factors and capturing efficiencies of the sticky traps.  This information 

enables us to appropriately use both sticky-pheromone traps 

Ecomone Division, Fuji Flavor Co., Ltd., Tokyo, 205-8503, Japan. 
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Design and development of micro sprinkler irrigation system for tobacco transplant production. 

Mechanisation has been considered as one of the greatest evolution in modern day agriculture.  

Several attributes like reduction in dependence on manual labour, optimum resource utilisation and 

enhanced quality and farm yield are the attributes associated with mechanization. 

Tobacco is one of the major commercial crops in India accounting for 4% of the total agri exports 

earning a foreign exchange of about US$ 382 million.  Tobacco on the other hand is a labour intensive 

crop, especially during the nursery stage when it requires 480 man-days for irrigating tobacco 

nurseries.  Tobacco seedlings in India are grown on traditional plant beds and irrigation is done by 

using rose cans.  The method of watering is not only inefficient due to its low irrigation uniformity of 

50 -55%, but also expensive. 

Trials were conducted during the 2005-06 crop season in the West Godavari district of Andhra 

Pradesh State in India to develop a novel method of irrigation to replace the existing system of manual 

irrigation, with an objective to achieve high uniformity in water distribution at an affordable cost. 

Various configurations of micro sprinklers with 35, 55, 64, 90, 116 litres per hour (lph) with a wetting 

radius of 2.8, 2.9, 3.1, 3.5 and 4.1 meters were identified for the study.  The selected sprinklers were 

tested for water distribution patterns with different spacing between sprinklers arranged in an 

equilateral triangle geometry.  The selected micro sprinklers are tested for water droplet diameter with 

distance from micro sprinkler for establishing the effect of wind on the distribution pattern of the 

micro sprinklers.  The pump requirement and cost of installation of the micro sprinkler system with 

different configurations of micro sprinklers was determined. 

Most of the micro sprinklers gave a distribution uniformity of > 70% at spacing of 60% of wetted 

diameter.  The micro sprinklers with higher flow rates were found to have larger droplet diameter and 

the distribution uniformity is least affected in the windy conditions.  The micro sprinkler with flow 

rate of 90 lph and a wetting radius of 3.5 m was found to have high distribution uniformity and also 

involves optimum cost for establishing a micro sprinkler system for tobacco nurseries. 

The engineering design, process parameters, cost benefit and economics of the system will be 

discussed in the paper. 

1. Department of Agricultural and Food Engineering, Indian Institute of Technology, Kharagpur, 

India. 

2. Research Department, ITC Limited - Agri Business Division ILTD, Rajahmundry, India. 
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The study on extracting antivirus protein of an antagonistic bacteria and action mode resistance 

to TMV. 

In the laboratory, we found that the TMV contaminated by bacillus decreased the ability of infection 

and the symptom on the inoculated tobacco was gentle.  So we separated an antivirus bacteria 

resistance to TMV in tobacco fields, which we named By33.  This research showed that the mixture of 

zymosis liquids of By33 with TMV had the passivation effect of 98.28% contrasted to the TMV 

without zymosis liquids.  And the prevention control was 78.6% if we inoculated TMV 24 hours after 

spraying the zymosis liquids of By33.  The antivirus protein obtained by vitriolin-ammonium 

deposition controlled TMV by 85.38%.  The molecular weight of the active protein purified with PEG 

concentration, gelatin filtration and SDS-PAGE was 27.5KDa. 

The research also showed that the combinative mixture of antivirus protein and TMV was irreversible 

by the method of Dialyse bio-mensuration (mixed TMV with coarse active protein and dialyzed three 

days with glide water; mixed TMV with coarse active protein and stored three days in 4 °C 

temperature; the control was TMV dialyzed three days with glide water; the above transacts inoculated 

tobacco leaves by friction method).  Under the electron microscope, TMV samples mixed with the 

coarse antivirus protein destroyed the regular array virus particles. 
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And we also found that the coarse protein could restrain the copy of TMV in tobacco with the method 

for leaves wafer bio-mensuration (six hours after inoculating TMV on system infected tobacco NC89, 

choose 15 mm diameter leaves and float in water and coarse protein respectively, 48 hours later, 

triturate the leaves wafer, then inoculate tobacco leaves). 

By comparison to the treatment that was not sprayed with By33, the activities of POD and PAL in 

tobacco leaves were promoted.  And the antivirus bacteria of By33 had the same effect as the control 

medicament of Kang-zhuangsu. 

Key words:  antivirus protein, biological control, TMV 

Tobacco Research Institute, Chinese Academy of Agricultural Sciences, Qingdao 266101, P.R. China. 
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Nicotine conversion in different Burley genotypes and from different producing areas of China. 

Gas chromatography was used to analyze the alkaloid composition and contents in Burley leaves from 

different areas and genotypes of China; the proportion of converters and the percent nicotine 

conversion were calculated.  The results indicated that the nicotine conversion level in Sichuan Burley 

tobacco was the highest with the percent nicotine conversion being 62.4%, followed by Chongqing, 

Hubei and Yunnan with the percent nicotine conversion of 20.1%, 9.1% and 2.4%, respectively.  7 

genotypes were cultivated in Sichuan area including 3 conventional varieties (Xuanhan5, TN90, 

Dasuo24) and 4 hybrids (Dabai1, Dabai2, Dabai3 and Eyan1).  The leading variety Xuanhan-5 had 

severe problem of nicotine conversion, with the proportion of converters being 96% and the average 

percent nicotine conversion of 34.8%.  Hybrid Dabai 1 had relatively less problems of nicotine 

conversion, with the proportion of converters for two locations being 18.2% and 18.0%, respectively, 

and with the average conversion rate being 3.5%, 3.1%, which can be used after screening and 

improvement.  In the population of Eyan 1 and TN90, some converters were also found at different 

levels.  Newly developed hybrids Dabai 3 and Dasuo 24 had serious problems of nicotine conversion 

with 100% of the plant as converters, so the systemic selections and improvements were required.  The 

variation of nicotine conversion was found in different locations for the same variety.  Further study 

using ethylene early identification method was conducted to investigate the contribution of different 

parental lines to nicotine conversion in Dabai series hybrids.  The two parents of Dabai 1, MSKY14 

and Dasuo 26 both had a certain amount of converters in and therefore contributed to the conversion 

level in the hybrid.  The male parent of Dabai 2, Dasuo 26, was the main contributor of conversion 

gene to the hybrid, the female parent MSVA509 had less problems.  The male parent of Dabai 3, 

Dasuo 27, had extremely high converter proportion and conversion level, and was almost the exclusive 

contributor of conversion gene to Dabai 3 that had high nicotine conversion level. 

1. Henan Agricultural University, Zhengzhou 450002, P.R. China. 

2. Dazhou Tobacco Research Institute of Sichuan, Dazhou 635000, P.R. China. 

3. Dazhou Tobacco Company, Dazhou 635000, P.R. China. 

 

 

SHI Yongchun; LIU Weiqun 

CORESTA Congress, Shanghai, 2008, Agronomy/Phytopathology Groups, abstr. AP27 

The redox state of ascorbate pool affects early-flowering induced by low temperature in tobacco. 

The early-flowering induced by low temperatures affects the quality and quantity of the tobacco 

produced.  Investigating the molecular mechanisms of early-flowering induced by low temperatures is 

the key way to solve this problem.  The Oriental tobacco Izmir was used in the experiment.  It was 

treated at 4 °C for 24 hours and followed by a semi-quantitative RT-PCR method to analyse the 

expression level of SOC1 (suppressor of overexpression of CO 1), AO (ascorbate oxidase) and DHAR 
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(dehydroascorbate reductase).  And the contents of AsA (ascorbic acid) and DHA (dehydroascorbate) 

in different tissues were determined.  The results indicated that, compared with normal conditions, the 

expression levels of SOC1, AO and DHAR were up-regulated in apical meristem (AM), and down-

regulated in leaf tissue of the treated Izmir.  It indicated that low temperatures induce early-flowering 

through promoting the expression level of SOC1.  After treatment with low temperatures, the contents 

of ascorbic acid pool (DHA+AA) increase in AM and decrease in leaf tissue, and the values of 

DHA/AA increase in AM and leaf tissue.  Compared with the expression level of SOC1 in AM, we 

can draw the conclusion that the changing of ascorbic acid content is not the main reason that affects 

the flowering time, but the value of DHA/AA.  And this mechanism can be used to solve the early-

flowering problem in tobacco production. 

Key words:  low temperature, early-flowering, SOC1, ascorbic acid 

National Tobacco Cultivation, Physiology & Biochemistry Research Center, Henan Agricultural 

University, Zhengzhou 450002, P.R. China. 
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Insect-proof plastic bag (inside lining) can prevent tobacco beetles from second invasion. 

The protective agent A, the mixture C and the mixture D were screened from five kinds of protective 

agent, and they have good touch-killing effect on tobacco beetles.  Six kinds of insect-proof plastic 

bags were made that were marked A1, A2, C1, C2, D1, D2 respectively.  The experiment was carried 

out in Longyan and Xiamen cigarette factory where the insect-proof plastic bag (inside lining) was 

used to prevent tobacco beetles from second invasion.  The results showed that six kinds of insect 

proof plastic bags (inside lining) had good effect on preventing beetles and the duration of insect-

proofing reached 32 months.  The loss rate caused by beetles was 3.54%, 1.49% and 1.03% 

respectively in Xiamen cigarette factory and the loss rate was 2.14% and 1.25% respectively in 

Longyan cigarette factory by use of ordinary plastic bag (inside lining), but the strips eaten by beetles 

were not found when using insect-proof plastic bag.  The insect-proof plastic bag had no bad influence 

on the qualities of the strips. 

Key words:  insect-proof plastic bag, tobacco beetles, protective agent, loss rate 

Zhengzhou Tobacco Research Institute of CNTC, Zhengzhou, Henan Province, 450001, P.R. China. 
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TobEA: An atlas of tobacco gene expression from seed to senescence. 

Temporal and spatial regulation of gene expression plays a critical role in shaping tobacco growth and 

development.  Many genes show considerable variation in expression between different organs and 

developmental stages in other plant species and changes in expression even occurs on a daily basis for 

genes involved in various aspects of plant physiology and metabolism.  Understanding where and 

when expression occurs will give us valuable insight into gene function and the functioning of the 

plant as a whole.  Using a custom designed Affymetrix
TM

 micro-array, the expression of 43, 723 

Nicotiana tabacum (var.  K326) genes was measured in a range of different organs and developmental 

stages.  Gene expression in leaves was also measured in a time-course during two days of diurnal 

conditions.  Principal Component Analysis of gene expression differences allowed distinction between 

samples from different tissues.  Consistent with results from other plant species, there was a clear 

distinction between tissues from the root or shoot.  The Tobacco Expression Atlas (TobEA) provides a 

valuable resource for both functional genomics and systems biology research in tobacco. 

Advanced Technologies (Cambridge) Ltd., Cambridge CB4 0WA, U.K. 
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Smokeless tobacco in the western world: the tale of dark tobacco. 

The smokeless tobacco category has experienced significant growth in the United States in recent 

years.  As such, various companies have introduced new smokeless tobacco products as this category 

continues to flourish.  Although thought to have been discovered by Ramon Paine, a Franciscan monk 

who accompanied Christopher Columbus on his second trip to North America, tobacco had been used 

by Native Americans in a smokeless form for centuries before his arrival.  From its introduction in the 

1500s, the use of snuff moved across the European continent and former European colonies and 

continues to be a form of tobacco enjoyed today.  Snuff in the western world is predominately found 

in two formats:  moist snuff, which is called "snus" in Sweden, and dry snuff.  Moist snuff is found in 

a variety of forms including fine cut, long cut, and pouches.  Most snuff products are made primarily 

from dark tobacco.  While the agronomic practices associated with dark tobaccos are similar to 

Burley, differences between the two are attributable to dark tobaccos having very large, thick leaves 

which are dark green in color.  Dark tobaccos are typically either air-cured in a manner similar to 

Burley or fire-cured.  Fire curing is performed by building smoldering hardwood fires in a barn to 

remove moisture from, as well as impart flavors to, the tobacco leaves.  Both dark air-cured and dark 

fire-cured tobaccos are then typically aged for several years before being processed further for the 

production of snuff. 

1. US Smokeless Tobacco Company, Research & Development, Nashville, TN, U.S.A. 

2. US Smokeless Tobacco Company, Manufacturing, Science & Technology, Stamford, CT, U.S.A. 
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EST analysis of tobacco normalized full-length cDNA library and preparation of to 

Full-length cDNAs are useful for the accurate annotation of gene structures in genomic DNA and use 

in functional assays.  We prepared a Nicotiana tabacum normalized full-length cDNA library and 

sequenced both 5' and 3' ends of cDNAs.  The library was prepared by normalization and subtraction 

of Cap-Trapper-selected cDNAs (Carninci et al., 2000, Genome Res. 10: 1617-1630).  The library 

consists of cDNAs from young leaves, mature leaves, senescent leaves and roots in Japanese flue-

cured variety, Tsukuba No. 1.  The sequencing of randomly selected 69,504 clones was carried out.  

The 5' end sequences of cDNAs from 69,275 clones were classified into 20,292 unigenes (contigs and 

singletons).  The average sequenced length of cDNAs after masking was 557-base. 

We next developed Agilent custom tobacco arrays by using tobacco DNA sequences available.  A 

DNA microarray is a powerful tool for a large-scale analysis of genes expression.  The 232,885 probes 

(60-mer) were designed by using our 138,778 sequences, 46,546 sequences from ESTobacco project 

and 10,759 sequences from tobacco CoreNucleotide on NCBI database to develop a 244K DNA array.  

After gene expression analysis by using the 244K DNA array, 43,800 probes were selected to develop 

a 44K DNA array. 

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

Japan Tobacco Inc., Product Science Div., 1-17-7 Yokokawa, Sumida-ku, Tokyo 130-8603, Japan. 
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The influence of post-curing handling of Burley and dark air-cured tobacco on TSNA and nitrite 

levels. 
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While most of Tobacco Specific Nitrosamines (TSNA) are formed during air-curing, further 

accumulation may occur between end of cure (EOC) and delivery. 

In order to investigate putative factors affecting this accumulation, different ways of storing have been 

simulated.  Burley or dark air-cured tobaccos were grown and stalk cured according to standard 

practices at Bergerac (France).  Midribs and lamina were analyzed for TSNA, nitrites, nitrates, and 

alkaloids, immediately after EOC and after storage. 

In 2005 and 2006, the following storage means were compared using middle leaves of Burley 

cultivars: 

 A and C: storage in the curing plastic shed, either in bales (A) or stacked leaves (C). 

 B: Delayed taking down: plants were left hanging in a part of the same shed, 

 D: Immediate threshing after EOC, then storage in boxes at ambient temperature. 

Additionally, cutters and tips from A, C and D plants were baled immediately after EOC at different 

pressures (standard, and standard minus 50%) and moistures (standard: 22% - tips, 18% - cutters, and 

low: 15%), and kept for 3 months in the shed. 

In 2007, one Burley and one dark air-cured cultivar were stalk cured in a plastic shed.  Immediately 

after EOC, bales from each of the three leaf levels and cultivars were made at standard pressure and 

moisture, and stored for 3 months, either at ambient temperature (shed), at 4 °C (cold chamber), or at 

30 °C (climatic room). 

The only significant increase in TSNA accumulation was observed in the delayed taking down 

treatment (B), both in 2005 and 2006.  No significant differences were observed between treatments 

A, C and D.  No clear connection could be made between TSNA accumulation and conservation with 

various pressure or moisture in bales. 

In the 2007 experiment, low to null TSNA accumulation occurred during storage in either ambient or 

4 °C temperatures, whereas a significant increase was consistently observed at 30 °C, in both Burley 

and dark air-cured tobacco. 

1. Institut du Tabac, Imperial Tobacco Group, Domaine de la Tour, 24100 Bergerac, France. 

2. Swedish Match, Research & Analysis, Stockholm, Sweden. 
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Biological control and antimicrobial substance of antagonistic bacteria SH7 to tobacco wilt. 

Inhibition activity of the strain SH7 (Bacillus subtilis) to tobacco wilt (Ralstonia solanacearum), 

isolated from rhizophere of tobacco, was studied.  The anti-microbial experiments of SH7 showed that 

it has great anti-microbial activity to R. solanacearum of other crops (include potato, tomato, eggplant, 

capsicum and water spinach, including Xanthomonas campestris and Pseudomonas syringae and so 

on).  Disease control with SH7 bacterium-free ferment was carried out.  The result indicated that the 

control effects were better than CK for two treatments (watering root with SH7 bacterium-free ferment 

and watering root with the 30 min mix suspension of SH7 bacterium-free ferment and R. 

solanacearum) with 65.9% and 53.2% control effects, respectively.  It also showed that the former is 

stronger than the later in control effect.  Besides, they could delay the occurrence of disease too.  It 

implies that the excretion of SH7 is a very important antagonist.  The antimicrobial substance of SH7 

was purified by ammonium sulphate at 70% saturation and has the best inhibitory activity against R. 

solanacearum.  This mixed substance is thermostable and partially sensitive to chloroform.  Through 

inhibition of extracts from filtrate of SH7 with different organic solvents, it was found that all 

antimicrobial substances can be defined by ether.  And this mix substance includes polarity and no 

polarity parts. 

Through these works, strain SH7 (Bacillus subtilis) was obtained.  Its antagonistic activity was strong 

on Petri dish test, and its bacterium-free ferment has a good control effect against R. solanacearum.  
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Besides, its range of anti-microbial ability is wide; its antimicrobial substance easily extracted is 

stable.  Through fermentation and purification, it will be used in production to further solve the 

problem caused by the very short survival time of the microorganisms.  It is hoped that this SH7 will 

open a new prospect in control of tobacco wilt. 

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

2. Institute of Plant Protection, CAAS, Beijing 100094, P.R. China. 
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Studies on the resistance risk to metalaxyl and its control in Phytophthora nicotianae var. 

nicotianae. 

In this study, 11 metalaxyl-resistant strains were gained from sensitive strain in Phytophthora 

nicotianae var. nicotianae by the method of metalaxyl inducement.  The hereditary stabilities and 

levels of the resistance for all the resistant strains were determined.  The fitness of 3 low and 1 high 

resistant strains were determined and compared.  The results showed that the occurrence frequency of 

resistant strains increased when metalaxyl concentration increased within the range of 0 µg/mL to 20 

µg/mL, and had a high positive relationship with metalaxyl concentration.  The resistance of all the 

resistant strains could be inherited stably.  In all the 11 resistant strains, there were 10 low resistant 

strains, whose resistance levels ranged from 3.54 to 13.90 with the mean of 8.59, and one high 

resistant strain, whose resistance level was 509.38.  The colonial growth-rate, the number of 

sporangium, the length of disease spot, and the disease index of all resistant strains were less than 

those of the sensitive strain.  The fitness indexes of the low resistant strains of 20M-001, 10M-003, 

10M-006 and the high resistant strain of 10M-004, were 0.56, 0.38, 0.38 and 0.87 respectively.  There 

was no relationship between the fitness index and the resistance level of the resistant strains.  

Meanwhile, the cross-resistance levels of the metalaxyl-resistant strains in P. nicotianae var. 

nicotianae to 5 fungicides were studied, the results showed that the metalaxyl-resistant strains in P. 

nicotianae var. nicotianae had no cross-resistance to mancozeb, chlorothalonil, cymoxanil, fosetyl-Al 

and propamocarb.  This indicated that we could prevent the metalaxyl-resistant risk of Phytophthora 

nicotianae var. nicotianae through reasonable and alternative use of fungicides. 

1. College of Plant Protection, Shandong Agricultural University, Tai'an 271018, Shandong 

Province, P.R. China. 

2. Lianyungang Technical College, Lianyungang 222006, Jiangsu Province, P.R. China. 
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Study on spatial variability and regionalized management of soil nutrients in tobacco plantation 

field. 

Present nutrient management for flue-cured tobacco (Nicotiana tabacum) in Central China takes no 

account of spatial variability in soil nutrients.  This results in over-application in areas with high 

nutrient levels and under-application in areas with low nutrient levels.  Therefore, understanding the 

spatial variability of soil nutrients is essential in determining local fertilizer needs of tobacco.  The 

objectives of this study were to (i) quantify the spatial variability of soil properties across tobacco 

fields and (ii) generate contour maps for regionalized management of these variables.  To achieve 

these objectives, eighty-one soil samples (0~20 cm) were collected from an area of 87 hm
2
 tobacco 

field on an approximately 100 m grid in March 2007.  Soil properties were analyzed both statistically 

and geostatistically.  The results revealed coefficients of variation ranged from approximately 13% for 

soil TN and AK to almost 37% for soil AP, indicating the heterogeneity of the nutrient in soil.  Soil 
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OM, AP and AK were described quite well with spherical models, whereas AN with exponential 

model.  The correlation distances for soil OM, AN, AP and AK were 447, 337, 345 and 123 m, 

respectively.  The semivariograms were used to generate kriged contour maps, which can be used for 

the basis of regionalized fertilizer application.  Consequently, the whole tobacco field was 

regionalized into two management zones for nitrogen application, and three management zones for 

phosphorus and potassium application.  This avoids the error of fertilizer recommendation due to the 

soil spatial variability and makes the soil nutrient management more reasonable. 

Key words:  flue-cured tobacco, soil nutrients, spatial variability, regionalized management 

1. National Tobacco Cultivation, Physiology and Biochemistry Research Centre, Henan Agriculture 

University, Zhengzhou 450002, P.R. China. 
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Alternative use of tobacco plants. 

Under the political pressure against smoking in Europe the tobacco growing area and the tobacco 

production decreased during the past years, e.g. in Germany significantly, in Greece dramatically.  

This will seriously affect the tobacco growers' existence.  Proposed alternative crops seem not to solve 

the farmers' problem.  Why not maintain tobacco growing for purposes other than smoking? 

The tobacco plant is unique in its accessibility to genetic modification, its excellent reproducibility and 

big biomass. 

Genetically modified tobacco may be used for the production of proteins, e.g. vaccines and 

diagnostics, or for secondary metabolites, which cannot be produced by bacteria, due to the lack of 

secondary plant metabolism features in such simple organisms. 

The actual stand in developing tobacco plants for the production of vaccines and diagnostics, or for 

secondary metabolites production will be reported. 

Using tobacco for such purposes provides a positive perspective for the tobacco producers, which does 

not need subsidies. 

While the tobacco smoke industries strictly refuse genetically modified tobacco, there are no good 

reasons for not accepting tobaccos for the production of advanced compounds for use in medicine.  

Some aspects of using genetically modified tobacco will also be discussed. 

Zentrum für Molekularbiologie der Pflanzen (ZMBP), Eberhard-Karls-Universität Tübingen, 

Germany. 
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Reducing nicotine conversion: stability of RNAi-mediated and mutant down-regulation of 

nicotine demethylase. 

Nornicotine, a secondary alkaloid formed from the demethylation of nicotine in tobacco, is the 

precursor of N'-nitrosonornicotine (NNN), a TSNA formed by nitrosation during tobacco curing.  In 

earlier studies, we reported that GMO (RNAi) and non-GMO (mutagenesis) strategies down-regulated 

the nicotine demethylase (ND) gene and resulted in reduced nornicotine formation.  Here, we report 

on the stability of this down-regulated gene in advanced generation and male-sterile lines.  

Experimental lines were grown in field trials at multiple locations for two years.  Included in the tests 

were four generations of RNAi transgenic lines and the male sterile counterparts of the R2 generation.  
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The lines were generated in both Burley tobacco (TN90) and dark tobacco (NL Madole) backgrounds.  

Also tested were four generations of mutant lines carrying a ND nonsense mutation in TN 90 and 

mutant breeding lines that were back-crossed four times in two dark tobacco backgrounds, NL Madole 

and KY171.  Conversion levels (% nornicotine/(% nicotine + % nornicotine)) in the transgenic lines 

were as low as 0.1% under field conditions and were stable throughout the four generations.  Mean 

nornicotine levels in the RNAi lines were reduced significantly when compared to the LC control.  No 

plants in the transgenic or mutant lines reverted to high nicotine conversion while some plants in the 

control LC lines did demonstrate this reversion.  Molecular characterization of the transgenic lines 

showed that RNAi down-regulation reduced the expression of the target ND gene as well as its related 

P450 genes.  Other, more recent data will also be discussed. 
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The study on the growing stage dynamic of the tobacco assimilate cadmium and lead and their 

difference of genotype. 

Objective: to determine the growth stage dynamic of FCT and BT to accumulate cadmium and lead 

and the absorbing ability difference of them. 

Method: a pot culture experiment with FCT and BT with different application rates of cadmium and 

lead was carried out and the contents of cadmium and lead in tobacco leaves in four sampling times 

(the rosette stage (RS), the late fast growing stage (LFGS), the beginning flowering stage (BFS) and 

the full-flowering stage (FFS)) were analyzed. 

Results: the growth stage dynamic of FCT and BT assimilating cadmium and lead and the 

accumulation difference of genotype between FCT and BT were made clear. 

Conclusion: the conclusion showed: (i) the period from BFS to the FFS was the sensitive stage for the 

accumulation of cadmium and lead by FCT and BT, the lead and cadmium applied could change the 

duration dynamic of the lead content in tobacco leaves, and a sensitive stage, from transplantation to 

RS, was added.  (ii) the period from BFS to FFS might be the sensitive stage for FCT to accumulate 

cadmium.  (iii) the period from BFS to FFS was the sensitive stage for BT to absorb cadmium without 

lead and cadmium applied, and the periods from RS to LFGS and from BFS to FFS were the two 

sensitive stages of BT to assimilate cadmium with lead and cadmium applied.  The lead and cadmium 

applied changed the duration dynamic of cadmium in BT leaves, and a sensitive stage, from RS to 

LGFS, was added.  (iv) FCT and BT both have the greater ability to absorb cadmium than to absorb 

lead.  And the cadmium and lead applied could aggravate the difference of the ability, but the 

difference was not notable on BT in the RS. 

Key words:  flue-cured tobacco (FCT), Burley tobacco (BT), cadmium, lead, genotype 
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