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ALTINTAS C.M.A.(1); KÖHN G.(2); VAN LIERDE H.(1) 

CORESTA Meeting Agro-Phyto Groups, 2009, Rovinj, abstr. AP11 

Survey of entomofauna in Oriental tobacco production areas of Aegean region, Turkey. 

Turkey is considered as the main source of high quality Oriental tobacco in the world.  Growers substantially 

rely on pesticides to control most of the pest problems encountered in their fields.  At the same time, very 

little information is available on local entomofauna of areas used for Oriental tobacco production.  In 2007, 

Alliance One International launched a project to collect and identify insects in Oriental tobacco fields in 

order to understand and further improve current pest control strategy recommendations by new pest 

management approaches.  Five fields were selected representing the four main growing areas (Gördes, 

Tavas, Kırkağaç and Sındırgı) in the Aegean Region, Turkey.  In each field, 10 pitfalls and 20 colour pan 

traps were installed and maintained throughout the growing season.  No crop protection agents (CPAs) were 

applied to selected fields in order to observe the behaviour of the harmful and beneficial insects and their 

association.  Traps were monitored weekly and insects collected, separated, counted and classified in the 

laboratory.  More than 35,000 individuals h`ave been identified and classified into 12 different orders and 53 

families.  Diptera were found as the most abundant order; 34% of all trapped insects.  The percentage of 

beneficial insects was 10% while that of harmful was 90%.  Wasp parasitoid were the most abundant 

beneficial while thrips were the most abundant harmful. 

1. Alliance One Turkey, Izmir, Turkey 

2. Alliance One International, Belgrade, Serbia 

 

 

ALTINTAS C.M.A.(1); KÖHN G.(2); VAN LIERDE H.(1) 

CORESTA Meeting Agro-Phyto Groups, 2009, Rovinj, abstr. APPOST09 

Insect monitoring in Oriental tobacco, Manisa, Turkey. 

Oriental tobacco seedlings are produced in a conventional way because it is less expensive to produce the 

large numbers for the field crop (220,000 – 240,000 plants/ha) this way than in float or semi-float systems.  

Previous research focussed on disease issues as a primary concern.  The objectives of this preliminary work 

were to identify the main harmful insects in the seedbeds, their occurrence time and damage and their 

influence on the subsequent field crop.  The studies were carried out during the seedling phase in the 2008 

crop year (March to May 2008) in two different seedbeds in Halitpaşa (Saruhanli, Manisa, Turkey).  Blue 

and yellow pot traps were used for collecting the insects.  Material was collected twice a week, and traps 

were maintained after each collection.  Ca. 5,000 individuals were collected and classified into 10 orders.  

After this process the main harmful insects (aphids and thrips) were identified at Family level and also Genus 

when possible.  Aphids (Myzus sp. - Aphididae) were found as the most abundant harmful insects (85% of 

total harmful).  Thrips (Thrips sp., Franklinella sp. - Thripidae) were the second most abundant harmful 

insect (6% of total harmful).  The transmission of aphid and thrips into the field by transplanting process 

results in serious economic losses at the early stage of the subsequent field crop.  Therefore, their control 

during the seedling phase is crucially important.  Further research on the interaction between these harmful 

pests and management practices, host plants and environmental factors during the seedbed stage is therefore 

necessary leading to a code for Good Agricultural Practices for Oriental seedling production in Turkey. 

1. Alliance One Turkey, Izmir, Turkey 

2. Alliance One International, Belgrade, Serbia 
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ANSPACH T. 

CORESTA Meeting Agro-Phyto Groups, 2009, Rovinj, abstr. EUROFINS 

Tobacco - just another matrix? Views from an agrochemical lab perspective. 

Since agrochemical residues are a topic of high concern for producers of plant products the presentation 

should provide an overview about the position of tobacco in context to other crops. 

Eurofins Dr. Specht Laboratorien as a highly specialized lab, only dedicated to analysis of agrochemicals is 

analyzing more than 70.000 plant origin samples per year.  A brief introduction to major methodologies for 

the analytical determination of agrochemicals (with focus on the coverage of the CORESTA agrochemical 

guideline) will be given.  Among tobacco material many fresh commodities (fruits and vegetables) as well as 

many tea samples are being analyzed in our lab.  From that perspective a comparison of tobacco to other 

produces will be discussed in terms of different analytical behaviour, limit of quantification, degradation of 

agrochemicals, matrix effects and legislative regulations to be applied. 

Special attention will be drawn to regulatory affairs explaining the current EU pesticide MRL regulation vs. 

retailer specifications for fresh commodities vs. CORESTA GRL guidelines for tobacco.  The residue 

situation of tobacco will be compared to other crops from the same country of origin in terms of qualitative 

and quantitative differences. 

Eurofins Dr. Specht Laboratorien GmbH, Grossmoorbogen 25, D-21079 Hamburg, Germany 

 

 

BAILEY W.A. 

CORESTA Meeting Agro-Phyto Groups, 2009, Rovinj, abstr. AP07 

Evaluation of variety resistance and fungicides for control of black shank (Phytophthora nicotianae) in 

dark tobacco. 

Black shank is the most devastating disease affecting dark tobacco crops in Kentucky and Tennessee, 

causing an estimated $US 1.25 million in losses annually.  Black shank resistance levels in newer dark 

tobacco varieties are improving, but are still not comparable to resistance in newer Burley tobacco varieties.  

Fungicides available for management of black shank are also limited to mefenoxam.  The objective of these 

experiments was to evaluate performance of commercial and experimental varieties and registered and 

experimental fungicides in black shank-infested fields.  Seven field experiments were conducted in 2006 and 

2008 on private grower fields in Christian County, Daviess County, and Graves County, KY where black 

shank was known to exist.  In four experiments, commercial and experimental dark tobacco varieties with 

various levels of black shank resistance were tested for survivability, general agronomic performance, and 

yield.  In three other experiments, soil applications of the experimental fungicides etridiazole and 

mandipropamid were compared to mefenoxam for plant survival and yield.  Variety experiments included 

the commercial varieties NL Madole LC (no black shank resistance), VA 359 (low resistance to race 0 and 

race 1), DT 538LC, KT D4LC, and KT D6LC (medium resistance to race 0 and race 1), PD 7302LC, PD 

7309LC, and PD 7318LC (high resistance to race 0 but no resistance to race 1), and the experimental lines 

PD 305H and D2602 (high resistance to race 0 with low-medium resistance to race 1).  Variety trial results 

indicated that race 0 was the predominant race in 2 of the 3 locations, with varieties with high race 0 

resistance and no race 1 resistance having comparable or better survival than varieties with medium 

resistance to both races at those locations.  In fungicide trials, the experimental fungicides etridiazole and 

mandipropamid treatments did not control black shank as well as standard mefenoxam treatments. 

University of Kentucky, Research & Education Center, Princeton, KY, USA 
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BERBEC A. 

CORESTA Meeting Agro-Phyto Groups, 2009, Rovinj, abstr. APPOST24 

Field performance of selected foreign and domestic flue-cured tobacco varieties in Poland. 

Twelve flue-cured tobacco varieties, including three from France (ITB 609, ITB 667, ITB 678), four from 

Hungary (Hevesi 9, Hevesi 17, Hevesi 19, Hevesi 20), three from Germany (HYV 10, HYV 13, HYV 17) 

and two from Poland (VRG 4, VRG 5) were compared for selected growth and yield indicators against ITB 

33024 (international check) and Wislica (local check).  The trial was run on-farm under standard flue-cured 

tobacco management as used in Poland.  The design was randomized blocks, each entry replicated twice, 27 

plants within each one-row plot.  Plant height after topping was below 120 cm in all Hungarian varieties and 

the domestic check Wiślica reflecting the depressed growth of Chalara elegans-susceptible varieties in black 

root-rot infested environment.  All remaining varieties were Chalara-resistant, HYV 13, HYV 17, ITB 

33024 and ITB 678 being the tallest entries.  HYV 17 produced the highest number of harvestable leaves, the 

fewest leaves were produced by Chalara-susceptible varieties.  The highest yields of cured leaves were given 

by HYV 17, followed by VRG 4, VRG 5, HYV 13 and HYV 10.  Lower yields but bordering on acceptable 

were recorded in Hevesi 9, all remaining entries, including both checks, yielded below acceptance level.  The 

leaves of highest quality were produced by local check Wiślica, the lowest by Hevesi 17, Hevesi 19 and 

Hevesi 20.  HYV 17 and VRG 4 were the best varieties in terms of gross revenue from unit area, VRG 5, 

HYV 10 and HYV 13 also gave acceptable returns. 

Institute of Soil Science and Plant Cultivation - National Research Institute, ul Czartoryskich 13, 24-100 

Pulawy, Poland 

 

 

BERTRAND P.F.; MOORE J.M. 

CORESTA Meeting Agro-Phyto Groups, 2009, Rovinj, abstr. AP02 

Impact of tomato spotted wilt virus on tobacco production in Georgia. 

Spotted wilt, caused by Tomato Spotted Wilt Virus (TSWV), was first found in Georgia tobacco in 1986.  

Spotted wilt was probably introduced to Georgia plant communities by Western flower thrips (Frankliniella 

occidentalis) which were discovered in Georgia for the first time in 1983 – 1984 in flowers of peach and 

nectarine trees.  By 1994 the disease was present in all tobacco producing counties causing occasional 

significant loss.  Beginning in 1995 and continuing to present spotted wilt has been the greatest cause of 

disease loss, annually averaging 22% plant loss and 8% yield loss.  There are three basic aspects of our 

physical and biological environment that seem to make this possible.  a. The mild, somewhat wet climate 

greatly facilitates year around activity of a wide array of weeds and insects including thrips.  b. TSWV has a 

very wide host range including several dozen weeds native to Georgia.  Typically there are a dozen or more 

of these weeds actively growing in all months of the year.  c. Two of the most important thrips vectors of 

TSWV and Frankliniella fusca which is native to and very abundant in Georgia and F. occidentalis which 

has become adapted and abundant as well.  Both species can be found in some quantity in all months of the 

year.  Spotted wilt has thus far proven impossible to predict from year to year.  Transplant date trials have 

found temporal development of spotted wilt is largely random among locations.  This may partially account 

for the non predictability of disease severity.  Spotted wilt management programs are partial at best.  A dual 

program of acibenzolar-s-methyl and imidacloprid applied in the seed beds prior to transplanting can give a 

50% reduction in disease. 

University of Georgia, Tifton, GA 31794, USA 
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BOSHOFF H.J. 

CORESTA Meeting Agro-Phyto Groups, 2009, Rovinj, abstr. AP18 

Responses of flue-cured tobacco to the fertilization of phosphorus on sandy soils in South Africa. 

High soil-test values for available phosphorus often seem to be ignored by growers and large amounts of 

phosphates are generally applied.  This causes much concern for it unnecessarily increases costs and also 

potentially raises the possibility of polluting natural recourses.  The necessity to persuade growers to adapt to 

the fertilizer guideline for phosphorus led to a series of on-farm demonstration plots to evaluate the response 

of flue-cured tobacco to levels of applied phosphorus.  Levels of P were applied directly after planting in 

hand-made furrows on both sides of ridges by using mono ammonium phosphate together with proportional 

amounts of limestone ammonium nitrate for the equalization nitrogen level.  Other nutrients, and further top 

dressings of nitrogen, were applied and managed by the individual growers.  Four mature plants from each 

treatment were sampled at 12-13 weeks after planting and each plant was sub-divided into seven top leaves, 

seven middle leaves, the remaining bottom leaves and the stalk.  All samples were rinsed with de-ionized 

water, dried at 60 °C and weighed for the determination of dry mass.  The samples were then milled and 

analyzed for nutrient content.  Increased rates of applied phosphorus on sandy soils with good soil reaction 

and Bray 2 extractable P > 40mg P kg
-1

 reduced yield, drastically lowered the concentration of zinc and 

copper to levels of less than sufficiency, and increased the occurrence of necrotic leaf diseases.  It was also 

observed that sub-soil acidity, associated with a high level of extractable aluminium, resulted in no response 

to the fertilization of phosphorus. 

ARC-Institute for Industrial Crops, P/Bag X82075, Rustenburg, 0300, South Africa 

 

 

BUDIMIR A.(1); SARCEVIC H.(2); GUNJACA J.(2); BOIĆ M.(1); BOLARIĆ S.(2); KOZUMPLIK 

V.(2) 

CORESTA Meeting Agro-Phyto Groups, 2009, Rovinj, abstr. AP33 

Agronomic traits and genetic diversity of Croatian flue-cured tobacco cultivars. 

After appearance of blue mould (Peronospora tabacina Adam) about 40 years ago, Croatian tobacco 

breeders introduced the blue mould resistant flue-cured tobacco F1 hybrid cultivars into commercial tobacco 

production.  About 20 years ago the major problem became PVY and, the PVY resistant F1 hybrid cultivars 

have been grown since then.  The earliest grown cultivar was H10, followed by H31, DH10, VaDK, DH17, 

and DH27.  In this study agronomic, morphological and chemical traits and smoking quality evaluated by 

cigarette manufactures, of these cultivars were studied.  The experiment was organized as RCBD and was 

carried out at two locations during three years.  The check variety in the experiment was NC55.  Genetic 

improvement of the traits during the last four decades has been determined.  Yield and value increased 

significantly over the period of time.  The average price has changed less.  The average yield, price and value 

of the first domestic cultivar H10 were 2305.83 kg ha
-1

, 11.34 kn kg
-1

* and 28169.16 kn ha
-1

 respectively.  

The last cultivar accepted by farmers, DH27, had average yield 2902.93 kg ha
-1

, price 12.94 kn kg
-1

 and 

value 38107.80 kn ha
-1

.  At the same time the cultivar NC55 had average yield 2789.58 kg ha
-1

 price 13.15 

kn kg
-1

 and value 37366.71 kn ha
-1

.  Smoking quality was improved too.  Genetic diversity among the 

studied cultivars has been studied by AFLP molecular markers.  The tobacco germplasm used for breeding 

development of studied cultivars was of Australian (resistance to blue mould and PVY), of European 

(resistance to PVY), and of N. American origin (leaf yield and quality).  Results of the molecular analyses 

showed grouping of the studied cultivars in accordance with their pedigrees. 

*  1 US$ = 5.69 kn (Croatia Kuna) 

1. Hrvatski duhani d.o.o, Virovitica 33 000, Croatia 

2. Faculty of Agriculture Zagreb, Svetosimunska c. 25, Zagreb 10 000, Croatia 
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BUKAN M.(1); BOIĆ M.(2); BUDIMIR A.(2); BOLARIĆ S.(1); KOZUMPLIK V.(1) 

CORESTA Meeting Agro-Phyto Groups, 2009, Rovinj, abstr. APPOST10 

Agronomic performance of Croatian flue-cured tobacco cultivars under two planting densities. 

In Croatia improvement of flue-cured tobacco yield and quality has been achieved through development of 

new cultivars and adjustment of growing practices.  The tobacco is commonly grown at planting density of 

about 22,000 plants per ha.  Lower number of plants per ha might reduce production costs, and improve 

cured leaf quality.  In this study, performance of six Croatian flue-cured tobacco cultivars planted at two 

densities, 22,000 and 18,000 plants per ha was studied at two locations, Kutjevo (silt loam soil), and 

Virovitica (sand loam soil), from 2005 till 2008.  The two densities were achieved with spacing 100 cm 

between and 45 cm within rows, and 100 cm between and 55 cm within rows, respectively.  Experimental 

design was RCBD with four replications and three 22 plant rows per each experimental plot.  Twenty middle 

row plants were harvested and cured in bulk curing barns with the commercially grown tobacco.  Cured leaf 

was graded into six commercial grades from which yield (kg ha
-1

) and price (kn ha
-1

) were estimated for each 

experimental plot.  By multiplying price and the respective plot yield, value of each experimental plot (kn ha
-

1
) was calculated.  Chemical analysis was done one year only, using ninth leaf of the harvested plants.  

Interactions cultivar x planting density, year x planting density and location x planting density, were not 

significant.  Significantly higher yield, 12.30%, and higher value, 12.17%, were obtained at the planting 

density of 18,000 plants per ha.  Price did not change significantly.  Lower number of plants per ha resulted 

in slightly higher nicotine content.  The results indicated that with the presently grown flue-cured tobacco 

cultivars higher yield and value without deteriorating cured leaf quality could be obtained with planting 

about 18,000 plants per ha. 

1. University of Zagreb, Faculty of Agriculture, Department of Plant Breeding, Genetics, Biometrics and 

Experimentation, Svetošimunska 25, 10000 Zagreb, Croatia 

2. Croatian tobaccos d.d., PC Kutjevo, Zagrebačka 52, 34340 Kutjevo, Croatia 
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BUSH L.P.(1); SCHOERGENDORFER A.(1); DENTON P.(2); PEARCE R.(1); PEEK D.(3); FISHER 

L.R.(4); REED T.(3); CONRAD D.(5); PALMER G.(1); EBELHAR S.(6); JACK A.M.(1); 

KALENGAMALIRO N.(7) 

CORESTA Meeting Agro-Phyto Groups, 2009, Rovinj, abstr. AP16 

TSNA response to fertilizer nitrogen. 

Increased nitrogen fertilizer affects yield and quality of cured Burley leaf.  Our objective was to use multi-

state locations within years to determine the effects of N fertilizer on TSNA accumulation.  Burley tobacco 

was grown at 10 locations in 2006 and 8 locations in 2007 and air-cured at each location.  In 2006 several 

different nitrogen treatments and cultivars were used, whereas in 2007 the same cultivar, KT 204LC, was 

used at all locations and 0, 67, 134 and 202 kg ha
-1

 N fertilizer was added pretransplant followed by 0 or 67 

kg ha
-1

 N post-transplant.  Tobacco was stalk-cut and air-cured.  The fourth leaf from the top of the stalk was 

combined across the plants within a treatment for each replication, midrib removed and lamina prepared for 

chemical analysis.  Curing seasons in both years were considered to be drier than normal with average 

temperatures and the result was a rapid leaf moisture loss and rapid cure resulting in low TSNA 

accumulation.  In 2006 there was a significant fertilizer N effect on NNN (N′-nitrosonornicotine), NAT (N′-

nitrosoanatabine) and total TSNA but not on NNK [4-(N-methylnitrosamino)-1-(3-pyridyl)-1-butanone].  In 

2007 there was a location effect as well as a fertilizer N effect for both preplant and post-transplant addition 

of N.  KT 204LC is a low converter cultivar and NAT was the major TSNA in these samples.  Combining 

2006 and 2007 data, the linear regression equation was Y = 0.560 + 0.0039X with a R
2
 of 0.97.  In widely 

different geographical areas in these two years, added N, either pre- or post-transplant, had a similar effect 

on increased TSNA accumulation.  Each kg ha
-1

 of added fertilizer N increased TSNA by 0.3 to 0.5 ng g
-1

.  

TSNA/nicotine ratios averaged 0.01 to 0.04 µg TSNA per mg total alkaloids and increased linearly over the 

N fertilizer range. 

1. University of Kentucky 

2. University of Tennessee 

3. Virginia Tech 

4. North Carolina State University 

5. University of Maryland 

6. University of Illinois Urbana-Champaign 

7. Philip Morris USA 
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ČAVLEK M.(1); GRŠIĆ K.(1); ZAHANEK M.(2); ZDELIČAN J.(2); DEVČIĆ M.(2); BOIĆ M.(2); 

BUDIMIR A.(2) 

CORESTA Meeting Agro-Phyto Groups, 2009, Rovinj, abstr. AP21 

Maleic hydrazide residues in flue-cured tobacco in Croatia. 

Maleic hydrazide (MH) is widely used for sucker control because it is effective, relatively inexpensive, and 

easy to apply.  No suitable alternative to MH has been developed, and sucker control programs without this 

product have not given consistently good results.  Croatia has adopted the European Community regulation 

of an 80 mg kg
-1

 MH tolerance on tobacco product.  Obtaining maximum sucker control with minimum MH 

residues continue to be the goals of Croatian tobacco researchers.  By approaching these goals eight non-

replicated chemical sucker control farm experiments have been started in 2007.  The growers applied MH 

using their own equipment and application practices.  In 2007, MH residues were preliminary analyzed in 

tobacco leaves from lower, middle and upper stalk position; and the average content were 39, 28 and 19 mg 

kg
-1

, respectively.  Next year, the treatments in the farm experiments were: (1) a topped non-suckered, (2) 

Fair Plus 16 l ha
-1

 and (3) Fair Plus 9 l ha
-1

 in combination with Fair 85 4% as a tank mix partner.  The 

number and fresh weight of suckers per ha were affected by application practices and experimental 

treatments.  The average MH residues in tobacco, in the lower, middle and upper leaves when 16 l ha
-1

 of 

Fair Plus was used were 42, 22 and 17 mg kg
-1

, and when 9 l ha
-1

 Fair Plus in combination with Fair 85 4% 

was applied were 30, 11 and 11 mg kg
-1

, respectively.  The results of investigation in 2009 will be also 

included in presentation. 

1. Tobacco Institute Zagreb, Svetošimunska cesta 25, 10000 Zagreb, Croatia 

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

 

 

DI GIACOMO M.(1); MINISSI S.(1); SIFOLA M.I.(2) 

CORESTA Meeting Agro-Phyto Groups, 2009, Rovinj, abstr. AP26 

Calcium excretion in dark tobacco leaves. 

Toscano® cigars are filled and wrapped with dark-fired tobacco.  During Toscano® cigar drying, the 

emergence of calcium organic salts crystals is sometimes observed on the surface of the wrapper.  Cigars 

which show this phenomenon are rejected for aesthetic reasons, resulting in an economic loss. 

The aim of the present study was to investigate the effect of Ca content of the soil substrate on 

accumulation/excretion of Ca in leaves of dark-fired tobacco grown to produce the wrapper of Toscano® 

cigars.  Dark-tobacco plants (cv. Foiano) were grown in open air in pots filled with a commercial substrate.  

Two treatments were compared: 1) soil substrate enriched with Ca (T); 2) soil substrate not enriched 

(control, C).  At harvest two plants per treatment were collected and separately treated as follows: i) the first 

plant was accurately washed (by immersion in tap water) to remove the excreted Ca; ii) the second plant was 

not washed.  The total Ca was later determined by spectrophotometer on leaves of both treatments; the 

hypothesis was that Ca mineral analysis of washed and unwashed leaves dry matter could discriminate 

between accumulated and excreted Ca.  No salt crystal deposit on surfaces of leaves in both treatments was 

observed.  There was a significant lower Ca content in washed than in unwashed leaves of T treatment (-

56%).  Interestingly, the washed leaves of T treatment showed a Ca content not significantly different from 

that of both washed and unwashed C leaves (2.07 vs. 2.33 and 2.07 mg g
-1

 dry matter, respectively).  In 

conclusion, in this experiment there was Ca excretion in T plants but not in C plants.  In particular, more than 

50% of Ca ion absorbed by roots of T plants was eliminated by excretion since Ca content of unwashed 

plants was more than double of that of washed plants. 

1. MST, Research and Quality Dept., Via E. Mattei 780, 55100 Lucca, Italy 

2. University of Napoli Federico II, Dept. Agricultural Engineering and Agronomy, Via Università 100, 

80055 Portici (Napoli), Italy 

 

 



CORESTA 2009 Abstracts – Agro/Phyto – Rovinj 8 

DONG Xiaowei(1-3) 

CORESTA Meeting Agro-Phyto Groups, 2009, Rovinj, abstr. APPOST20 

Study on the resistance of tobacco to TMV induced by Trichoderma spores. 

After each tobacco employs 20mg.ml-1 Trichoderma spore 10ml, the tobacco cell receives the stimulation, 

subsequently the MDA content arises, but the absolute value is low, simultaneously the concerns of the 

defence enzyme (PAL, POD) activeness strengthen, at the highest time, their compares are 1.46 and 5.56 

times respectively.  After vaccinates TMV, the activity of defends enzyme are enhanced further more, at the 

peak time, the comparison between the Trichoderma spore and compare are enhanced to 1.23 time and 3.95 

time respectively, and the POD peak ahead of time, these have vital role in necrosis fast formation, rapidly 

response to the viral invasion, improving the tobacco anti-virus ability.  When the tobacco vaccinate TMV 

after it induced by Trichoderma spores, the MDA content reduce  22.64%,compared to compares, and 

necrosis quantity reduces 64.2%.  In conclusion, Trichoderma spores can induce tobacco resistance to TMV 

through improve its defence enzyme activeness, reduces the damage of tobacco cells and the necrosis 

number. 

Key words: TMV Trichoderma tobacco induced resistance 

1. Technology Center of Shandong Tobacco Industry Corporation, Ji'nan 250013, P.R. China 

2. College of Life Science, Shandong Normal University, Ji'nan 250014, P.R. China 

3. College of Biology, Shandong University, Ji'nan 250100, P.R. China 

 

 

DUAN Yanqing(1); WU Yi(1); ZENG Xiaoying(1); ZHE Wei(1); GONG Xiaowei(1); YANG Jinkui(2); 

LI Qinhua(1) 

CORESTA Meeting Agro-Phyto Groups, 2009, Rovinj, abstr. AP23 

Uncultivated bacterial diversity and phylogenetic analysis in flue-cured tobacco. 

There are lots of uncultivated bacteria in flue-cured tobacco, the species and roles of these bacteria in aging 

process of tobacco are unknown.  Bacterial diversity of the flue-cured tobacco K326 (C3F) was studied using 

the culture-independent method and 16S rDNA phylogenetic analysis in this study.  Total DNA of bacteria in 

the flue-cured tobacco was isolated using SDS-CTAB method.  16S rDNA was amplified and RFLP analysis 

was carried out for identification and phylogenetic analysis of bacteria in flue-cured tobacco K326.  Results 

showed that Pseudomonas sp. and Bacillus sp. were the primary groups in tobacco K326.  Some species, 

such as Alcaligenes sp. and Phyllobacterium sp., which were not found in pure culture, were identified by 

culture-independent method.  These results provided a basis for studying the roles of uncultivated bacteria in 

aging process and gave new ideas and methods for systematically analyzing the microorganisms’ diversities 

in the flue-cured tobacco. 

Key words:  flue-cured tobacco; aging; culture-independent; bacterial diversity; RFLP analysis, 

phylogenetic analysis 

1. Technology Centre of Hongyun Honghe Tobacco (Group) Co, Ltd., Kunming 650202, P.R. China 

2. Laboratory for Conservation and Utilization of Bio-resources, Yunnan University, Kunming 650091, 

P.R. China 
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ENDER M.; DA ROCHA A.B.; DE SOUZA M.V.; WILLANI, S.A. 

CORESTA Meeting Agro-Phyto Groups, 2009, Rovinj, abstr. AP05 

Breeding Burley tobacco lines with resistance to root decay caused by Pythium spp. 

Diseases of tobacco caused by Pythium spp. can start as damping-off of seedlings, evolve as root and stem 

rot of young plants, and finally cause root decay of field plants.  Root and stem rot of tobacco reduces stands 

more than 20% in some fields, and results in stunted, yellowing and death of tobacco.  In Southern Brazil, 

Burley tobacco has shown to be highly susceptible to this pathogen complex, which includes different 

species of Pythium.  Universal Leaf Tabacos Breeding Program developed a set of lines of Burley tobacco in 

the past years, and new protocols including isolation of the main Pythium species were developed.  Once the 

isolates were identified, sequenced in the ITS region, and an accurate zoospore inoculation method was 

developed, these breeding lines were challenged with this pathogen under controlled conditions.  The studies 

included P. deliense, P. ultimum, and P. dissotocum.  Besides that, field evaluations in specific nurseries for 

this soil born disease have been performed in the past three years.  With the results from controlled 

inoculations and field selections, ULT Brazil was able to develop a set of lines that show consistent high 

level of resistance to root decay. 

Universal Leaf Tabacos Ltda., Brazil 

 

 

FISHER L.R.(1); SMITH W.D.(1); PARKER R.G.(2) 

CORESTA Meeting Agro-Phyto Groups, 2009, Rovinj, abstr. AP22 

Cured leaf pesticide residues resulting from applications of MH, flumetralin, butralin, cypermethrin, 

imidacloprid and azoxystrobin. 

Research was conducted from 2007 to 2009 at two locations in North Carolina to evaluate cured leaf residues 

resulting from the application of maleic hydrazide, flumetralin, butralin, cypermethrin, imidacloprid, or 

azoxystrobin to flue-cured tobacco.  All pesticides were applied at maximum labeled rates and following all 

label recommendations so that maximum expected residues could be determined.  Cured, whole-leaf, 

samples were collected from the bottom, middle, and upper stalk positions and were analyzed by Global 

Laboratories in Wilson, NC.  Data from 2007 and 2008 will be reported and compared to CORESTA GRL 

and USDA MAL.  

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

2. Philip Morris International, Richmond VA, USA 
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FORTNUM B.A.; PETERSON P.D.; GOODEN D. 

CORESTA Meeting Agro-Phyto Groups, 2009, Rovinj, abstr. AP08 

A best management system reduces bacterial wilt of flue-cured tobacco. 

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

the southeastern USA.  During a bacterial wilt epidemic in 2004, this disease accounted for over $4,000,000 

in crop losses and 72% of all disease losses in South Carolina tobacco fields.  Mechanization in flower 

(topping) and leaf  (multipass harvester) removal has contributed significantly to the spread and severity of 

bacterial wilt.  The objective of the present trial was to develop a best management system to reduce disease 

by eliminating mechanical transmission of R. solanacearum in flower and leaf removal and by enhancing 

disease control through the use of crop rotation, host resistance and soil fumigation.  The experimental 

design was a randomized complete block 3-factor factorial where main effect was rotation, subplot effect 

was the management system (standard vs. best management) and sub-subplot effect was soil fumigation.  

The test was repeated in time.  Use of a best management system (hand topping and hand- leaf harvesting) 

reduced percent disease and increased yield (P = 0.01, and 0.002, respectively) over tobacco that was 

mechanically topped and harvested.  Use of a resistant variety (Ox 207) and soil fumigation reduced percent 

disease and increased crop yield (P  0.01) over a susceptible variety (K 326) and a non-fumigated control 

(P  0.01).  Rotation to soybeans reduced disease incidence and increased yield (P  0.02).  Data showed 

that if mechanical transmission of R. solanacearum could be reduced bacterial wilt could be controlled with 

standard treatments such as rotation, host resistance and soil fumigation.  Elimination of mechanical 

transmission of R. solanacearum averaged across treatments reduced disease 54% (14 vs. 30%) and 

increased yield 40% (1691 vs. 2360 Kg/ha).  The use of new topping and harvesting equipment will be 

discussed. 

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

Center, Florence, SC 29506, USA 

 

 

FUKAZAWA N.; TSUCHIYA S.; IMAI T. 

CORESTA Meeting Agro-Phyto Groups, 2009, Rovinj, abstr. AP24 

Factors regulating the phototactic behaviour of cigarette beetles. 

Adult cigarette beetles are known to be attracted by sources of light and also to conceal themselves in dark 

places.  Knowledge of the factors that regulate their positive- and negative-phototactic behaviour is 

important for estimating the practical value of light traps, but little information has been available until now.  

In this study, we observed the daily rhythms of the phototactic behaviour and locomotor activity of unmated 

males and females and oviposition-experienced females in a glass tube under 12L:12D photoperiods to 

determine factors connected to such behaviour.  The observations revealed that adults exhibited higher 

locomotor activity and positive-phototactic behaviour from close to the end of the light period to the middle 

of the dark period, irrespective of sex.  They then altered their phototaxis and became cryptic towards the 

end of the dark period and remained quiet until close to the end of the next light period.  Males exhibited 

higher positive-phototactic behaviour than females.  However, females became less cryptic and responded to 

light sources more intensively after oviposition.  These results suggested the presence of some bias in the sex 

ratio and gravidity of light-attracted insects.  We therefore examined the sex ratio together with the clutch 

size of the females among light-trap-captured and hand-collected insects in a chamber in which a heavily 

infested tobacco case had been placed.  It was found that the insects captured by the light trap were male-

biased, while the sex ratio of those collected by hand was almost even.  The number of matured eggs in the 

ovaries of light-trap-captured females was slightly fewer than that of hand-collected females.  In addition, the 

catches by the light trap were highest during the early dark period.  All these results are coincident with those 

of the previous glass tube assay. 

Japan Tobacco Inc., Leaf Tobacco Research Center, 1900 Idei, Oyama, Tochigi 323-0808, Japan 
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GRŠIĆ K.(1); ČAVLEK M.(1); BUDIMIR A.(2) 

CORESTA Meeting Agro-Phyto Groups, 2009, Rovinj, abstr. APPOST13 

Comparison of petiole nitrate concentrations and CCM chlorophyll readings in estimating ripeness of 

flue-cured tobacco leaves for harvest. 

A field trial was conducted for the purpose of comparing two diagnostic tests, the petiole sap nitrate test and 

the chlorophyll meter, and their applications in determining the ripeness of tobacco leaves for harvest.  The 

experiment was carried out during the 2007 and 2008.  The treatments were topping height (20 and 17 leaves 

for harvest), the manner of harvest (7, 4 and 3 primings) and the degree of ripeness at the time of harvest 

(4000 mg L
-1

, 3000 mgL
-1

 and 2000 mg L
-1

).  The nitrate content was measured in the midrib sap in the 

laboratory using an ion selective electrode (ISE) and Cardy meter, and in the field using a Cardy meter.  

Additionally, the chlorophyll content index (CCI) was measured with a CCM-200 chlorophyll meter during 

the vegetation and at the moment of harvest.  The nitrate concentration of the leaf midrib measured with an 

ISE in the laboratory showed significant correlation with the nitrate concentration measured by the Cardy 

meter in the laboratory, r=0.95, and there was less significant correlation with the chlorophyll meter reading, 

r=0.56.  However, a stronger correlation, r=0.66, was obtained by comparing the nitrate concentration values 

measured with the Cardy meter in laboratory and chlorophyll readings in field.  The results of these 

investigations showed that the relationship between nitrate concentrations and chlorophyll readings at the 

moment of harvest and yield, price per kg and value per ha, could be described by linear equations.  The 

results also showed that a more reliable and significant relationship, especially for price per kg and value per 

ha, could be achieved with the chlorophyll readings. 

1. Tobacco Institute Zagreb, Svetošimunska cesta 25, 10000 Zagreb, Croatia 

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

 

 

GVEROSKA B.(1); TASHKOSKI P.(1); JOVANCEV P.(2) 

CORESTA Meeting Agro-Phyto Groups, 2009, Rovinj, abstr. APPOST19 

Biological properties of Alternaria alternata on tobacco. 

Brown spot disease causes severe economic losses on tobacco in R. Macedonia, mainly because of  the 

impairment of quality of tobacco raw.  Investigations must be made on pathogenic fungus A. alternata, the 

causing agent of this disease, in order to find solutions to the problems. 

Due to the wide range of host-plants and the important role of ecological factors on occurrence and 

distribution of  this disease, our aim was to study their influence on biology of the pathogen.  

Estimations were made on nutrient medium, temperature and light effects on percentage of germinated 

conidia and on the way of conidia germination.  It can be stated that germination rate was higher in media 

with better supply of nutrient matters.  The highest rate of conidia germination was noticed in tobacco juice 

and the highest speed of germination in tomato juice.  Temperature increase had a positive effect on conidia 

germination and the optimum temperature was 28 °C.  We also found that germination was higher under 

shaded conditions than under light. 

We believe that these investigations will contribute to a better understanding of the pathology of brown spot 

disease and to taking preventive measures for its control. 

1. Tobacco Institute-Prilep, Kicevsko dzade b.b, Prilep, Republic of Macedonia 

2. Faculty of Agricultural Science and Food, Skopje, Republic of Macedonia 
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HUSNJAK S.(1); ŽALAC S.(2); BOIĆ M.(3); TURŠIĆ I.(2); VRHOVEC D.(1); KOZUMPLIK V.(1) 

CORESTA Meeting Agro-Phyto Groups, 2009, Rovinj, abstr. AP28 

Heavy metal content in soil and in tobacco leaf in Croatia. 

In Croatia tobacco is produced on soils of different physical and chemical characteristics, which has a direct 

reflection on tobacco quality.  For this reason, systematic field and laboratory investigations of soil and plant 

material were conducted in the tobacco growing region of the Drava River Valley in the period 2006-2008 

with the aim to get a better insight into the soil status and tobacco quality and to eliminate the detected 

restraints.  As luvisol on loess is the prevailing soil type on which tobacco is grown in the Drava Valley, this 

paper presents the investigation results relating to the contents of some heavy metals (Cd, Cr, Cu, Mn, Mo, 

Ni, Pb, and Zn) in this soil type and to their accumulation in tobacco leaf.  Soil and plant samples were taken 

from 22 locations, i.e., 22 family farms.  Concentrations of particular elements were determined by 

inductively coupled plasma optical emission spectrometry.  Comparison of concentrations of the investigated 

metal with allowable threshold values showed that soils used for tobacco productions are not contaminated 

by heavy metals, since their concentrations are below allowable threshold values and that the heavy metal 

content in dried tobacco leaf is in accordance with literature values.  Comparison between the content of 

heavy metal contents in soil and tobacco leaf, suggests that there is no significant statistical dependence, 

which shows that accumulation of studied metals in leaf is not influenced by their content in the soil, but is 

rather a consequence of the interaction of pedophysical and pedochemical parameters, as well as of the 

applied technology. 

Key words:  heavy metals, soil, tobacco, Drava River Valley, Croatia 

1. University of Zagreb, Faculty of Agriculture, Croatia 

2. Tobacco Institute, Zagreb, Croatia 

3. Croatian Tobaccos, Virovitica, Croatia 

 

 

IMAI T.(1); MIZUTANI M.(2); TANAKA M.(2) 

CORESTA Meeting Agro-Phyto Groups, 2009, Rovinj, abstr. AP25 

Capillin, the principal insecticidal compound isolated from the herbal medicine Inchinkō against the 

cigarette beetle. 

To shift away from the reliance on conventional insecticides towards the use of more natural methods of 

protecting stored products from insect damage, much effort has been focused on plants which have found 

other uses as food spices or for medical applications.  In this study, we performed feeding tests of the 

cigarette beetle on 134 herbal medicines to find sources of pest control agents, and found 11 medicines that 

exhibit insecticidal activity against the larva.  We then tried to isolate the principal insecticidal compound 

from Inchinkō (Yinchenhao), which exhibited the highest insecticidal activity in the feeding tests.  Inchinkō, 

the dried flower buds of Artemisia capillaris (Asteraceae), is a herbal medicine traditionally prescribed for 

antiphlogistic, diuretic, choleretic and anti-inflammatory purposes.  In addition, its extract (rumput roman 

extract) is approved as a natural preservative for food in Japan.  The active compound was isolated through 

successive silica-gel column chromatography and HPLC and characterized as capillin (1-phenyl-2,4-

hexadiyn-1-one) by FT-IR, GC/MS, and 
1
H- and 

13
C-NMR analyses.  Capillin was first isolated from the 

essential oil of A. capillaris as an antifungal agent and has also been reported to have larvicidal properties 

against the mosquito, Culex pipiens.  The LC50 and LC99 of the isolated capillin against the third instar larva 

were 130 ppm and 415 ppm, respectively.  The commercial rumput roman extract (capillin content 1.8%) 

may be applicable as a safe insecticidal agent to control the cigarette beetle for crack and crevice application. 

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

2. Japan Tobacco Inc., Product Quality Research Division, Yokohama, 227-8512 Japan 
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JACK A.M.; LI Xiaolong; FANNIN F.F.; BUSH L.P. 

CORESTA Meeting Agro-Phyto Groups, 2009, Rovinj, abstr. AP15 

Expression and inheritance of nicotine demethylation in relation to nicotine dosage. 

Recent work has established that nicotine demethylation is controlled by a gene with a single allele.  While 

there is no genetic polymorphism for this trait, there is clearly phenotypic polymorphism.  We speculate that 

there is another heritable factor regulating the demethylase gene.  Our previous work, and older reports, 

indicated that the conversion trait exhibited complete dominance, while other researchers reported additive 

genetic control.  The objectives of this study were: (1) to establish whether the conversion trait is dominant, 

and (2) to establish whether there is a nicotine dose response.  Two high converter parental lines and their 

high x low F1s were sampled according to the LC Protocol at 30 days after transplanting and at harvest stage.  

Alkaloids were measured and data were analyzed with the paired t-test.  The difference between early and 

late sampling for parent-F1 differences was highly significant, indicating that the parent-F1 difference does 

depend on time of sampling.  For the early sampling, there was a very small but significant difference 

between parents and F1s (1.9%).  Although statistically significant, it is unlikely that such a small difference 

has any biological significance.  For the late sampling, the difference was also significant, but was greater 

(25.8%).  Although this was a large difference, there was a considerable overlap between parents and F1s 

(parents 48-95%, F1s 35-78%).  The genetic control of conversion in early sampled plants appears to be fully 

dominant only because, with low nicotine levels, the enzyme is not limiting and the “heterozygote” is not 

fully challenged.  Genetic control in later sampled plants appears to be additive because, with high nicotine 

levels, the enzyme becomes limiting and the “heterozygote” is then fully challenged.  We conclude that the 

conversion trait is truly additive: it appears to be dominant in early sampled material because of our inability 

to separate homozygotes and heterozygotes. 

University of Kentucky, Lexington, KY 40546, USA 

 

 

KAMADA H. 

CORESTA Meeting Agro-Phyto Groups, 2009, Rovinj, abstr. AP31 

Study on the inheritance and selection of morphological characteristics in Burley tobacco. 

Burley variety Michinoku 1 was developed through the spontaneous mutation of Burley 21.  Michinoku 1 

has the characteristics of drooping leaves and long internodes on the lower stalk position, which do not exist 

in other Burley varieties.  It has good quality in the middle and lower leaves because of its superior canopy 

structure regarding light reception.  Therefore, varieties possessing morphological characteristics derived 

from Michinoku 1 are widely cultivated in the Burley growing areas of Japan.  It is very important for 

planning the breeding program for developing new varieties with these characteristics to clarify the 

inheritance of the morphological characteristics.  We analyzed the inheritance relating to the morphological 

characteristics, especially regarding the numbers of leaves growing on the lower stalk position derived from 

Michinoku 1. 

As a result of the analysis, it is thought that the morphological characteristics derived from Michinoku 1 

were controlled by two alleles.  While one of these had an incomplete dominance and the effect was large, 

the other had a complete dominance and the effect was small.  It is considered that the morphological 

characteristics of the varieties derived from Michinoku 1 are controlled by combinations of these two alleles.  

Consequently, it has become possible to estimate the variety breeding program required to obtain the target 

plant shape through cross combination of the population size, selection efficiency and breeding term. 

Japan Tobacco Inc., Leaf Tobacco Research Center, 1900 Idei, Oyama, Tochigi, 323-0808, Japan 
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KIM Kwang-Chul; KIM Jae-Hyun; CHUNG Youl Young; SHIN Seung Gu; KUEM Wan-Soo 

CORESTA Meeting Agro-Phyto Groups, 2009, Rovinj, abstr. AP03 

Development of PVY resistant flue-cured F1 hybrid variety KF120. 

Potato Virus Y (PVY), PVY-vein necrosis strain, causes severe damage at growth, yield and leaf quality on 

flue-cured tobacco in Korea.  The development of PVY resistant flue-cured varieties without quality 

deterioration is therefore urgently desired.  The flue-cured tobacco, KF120 (Korea Flue-cured120), was a 

male-sterile (MS) F1 hybrid derived from the cross between MSKF117 and KF0007-7.  MSKF117 was 

developed from the cross of NC82 with N. africana and KF0007-7 was developed from the cross of KF117 

with NC82.  The agronomic characteristics and disease resistance of KF120 was evaluated during 2006-2007 

field performance test.  It showed better growth characteristics and yield performance than standard cultivar 

KF109.  It had 2 more leaves per plant, flowered 2 days later than KF109.  The yield of cured leaf was 

increased by about 5% compared to KF109.  The chemical composition and physical properties of the cured 

leaf of KF120 were as much acceptable as those of KF109.  KF120 showed high resistance to PVY 

compared to KF109.  It showed a similar mode of resistance to bacterial wilt and black shank as was found 

in KF109. 

KT&G Central Research Institute, Daejeon 305-805, Korea 

 

 

KOGA K.; MASUDA S. 

CORESTA Meeting Agro-Phyto Groups, 2009, Rovinj, abstr. AP30 

Selection of bacteria for reducing cadmium in tobacco leaves and their reduction effects. 

Cadmium in soil is absorbed by the roots of tobacco plants and is mainly accumulated in the leaves, which 

are harvested. 

The objectives of our study are to select bacteria that reduce cadmium content in tobacco leaves and to 

investigate the effects of reduction by their treatments in fields. 

In this study, bacteria isolated from various soils and roots during tobacco cultivation in Japan were used. 

To select bacteria that have the ability to reduce the cadmium contents in leaves, isolated bacterial solutions 

were treated to the roots of tobacco seedlings.  The treated seedlings were transplanted to cadmium rich soil 

and cultivated in greenhouse conditions.  The cadmium contents in the sampled leaves were determined by 

ICP-MS.  It was found that the cadmium contents in the tobacco treated by some types of bacteria were 

clearly lower than that of the control sample. 

To investigate the effects of cadmium reduction by selected bacteria in fields, tobacco seedlings treated with 

the bacterial solutions were transplanted to fields.  The cadmium contents in the tobacco cutter leaves treated 

with some types of bacteria were significantly decreased compared to the control sample.  This suggests that 

treatments by selected bacteria could be an effective way of reducing the cadmium content in tobacco leaves. 

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

 

 



CORESTA 2009 Abstracts – Agro/Phyto – Rovinj 15 

KORUBIN-ALEKSOSKA A.; ALEKSOSKI J. 

CORESTA Meeting Agro-Phyto Groups, 2009, Rovinj, abstr. APPOST01 

Ranking of parents and diallel F1 hybrids in tobacco on the basis of their combining abilities. 

Six tobacco varieties (Prilep P-23, Makedonska basma MB-3, Samsun MS-1, Yaka YV 125/3, Floria Fl-5 

and Otlia O-87)  and their fifteen diallel F1 hybrids were investigated for the characters: height of the stalk 

with inflorescence, number of leaves per stalk and dry mass yield per stalk.  The field trials were carried out 

during 2008, in Tobacco Institute - Prilep, in randomized block system with four replications. 

The aim of investigations was determination of the mode of inheritance of quantitative characters and 

estimation of combining abilities in parents and their progenies in order to breed lines and varieties which 

will surpass the existing ones. 

In 50% of the hybrids, the three characters investigated were inherited by partial dominance, which offers a 

possibility for wider selection of lines in the future generations and their faster stabilization.  Positive 

heterotic effect for stalk height was recorded in MB-3 x Fl-5 and Fl-5 x O-87, and for leaf number in MS-1 x  

Fl-5.  No heterosis was noticed for the character dry mass yield per stalk.  The best GCA for stalk height and 

dry mass yield was obtained in parents Fl-5 and O-87, and for leaf number in P-23 and YV 125/3.  The best 

SCA for stalk height was recorded in hybrids MB-3 x Fl-5, MS-1 x Fl-5, P-23 x MS-1, MB-3 x O-87 and P-

23 x MB-3; for leaf number in MB-3 x Fl-5 and MB-3 x MS-1 and  for dry mass yield in MB-3 x YV 125/3, 

YV-125/3 x Fl-5 and MB-3 x MS-1. 

MB-3, the genotype with poor GCA for the three characters investigated, is one of the parents in the most 

perspective combinations.  MB-3 x MS-1 has the best SCA for leaf number and dry mass yield per stalk. 

Tobacco Institute-Prilep, Republic of Macedonia 

 

 

KRSTESKA V.; DIMESKA V.; STOJANOSKI P. 

CORESTA Meeting Agro-Phyto Groups, 2009, Rovinj, abstr. APPOST22 

Epithrix hirtipennis Melsh on tobacco.  

Epithrix hirtipennis Melsh. belongs to the order Coleoptera, family Chrysomelidae, subfamily Halticinae.  

Tobacco beetle causes severe damages on cultures of the Solanaceae family, especially on tobacco, 

producing high economic losses each year.  This species has a wide area of distribution and is highly 

adaptable.  Today, tobacco beetle is present almost everywhere in the world.  The first report on beetle in the 

Republic of Macedonia was made in 1996 by the end of the growing period, in the region of Kosturino 

village near Strumiza.  Presently it is spread in almost all tobacco producing regions in the country.  During 

2007-2008, field trials were carried out on the Experimental field of Tobacco Institute-Prilep, for the control 

of E. hirtipennis, with three systemic insecticides: Confidor SL 200 (a.i. imidacloprid) 0,03%, Bubastar 20 

SP (a.i. acetamiprid) 0,02% and Actara 25 WG (a.i. tiametoksam) 0,02%.  The chemicals were applied 

foliary, with knapsack sprayer and the treatment included 400 tobacco plants in flowering stage.  

Effectiveness of the applied insecticides was estimated 1, 4, 7, 11, 15 and 21 days after.  The pest is present 

on tobacco throughout the whole period of vegetation, causing severe damages both on seedlings and on 

transplanted tobacco.  The most severe damages are caused by adult insects.  These damages are 

characterized by small round holes that give the leaf a sieve-like appearance.  When higher population of the 

beetle is present, the little holes on the seedlings and young transplants coalesce and the leaf can disappear in 

a short time.  The applied insecticides showed high effectiveness in tobacco aphid control, which was visible 

from the first check 35 hours after their application up to the 21st day.  Having in mind that imagos of the 

pest are present on tobacco throughout the whole period of growing (April - October), great efforts and 

precise measures are needed to achieve visible results.  

Tobacco Institute - Prilep, Republic of Macedonia 
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LEI Liping (1); WEI Hailei (2); XIA Zhenyuan (1); LIU Shuo (3); LIU Xingzhong (2) 

CORESTA Meeting Agro-Phyto Groups, 2009, Rovinj, abstr. APPOST18 

Molecular characterization of the panB gene in a nicotine-degrading strain of Pseudomonas putida. 

A nicotine-sensitive mutant was generated from the nicotine-degrading bacterium, Pseudomonas putida 

strain J5, by mini-Tn5 transposon mutagenesis.  This mutant was unable to grow with nicotine as the sole 

carbon source but could grow with glucose.  Sequence analysis showed that the Tn5 transposon inserted at 

the site of the ketopantoate hydroxymethyltransferase gene (panB), which had 54% identity to PanB in 

Escherichia coli K-12.  In-frame deletion of the panB gene abolished the nicotine-degrading ability of strain 

J5, while complementation with panB from P. putida J5 and E. coli K-12 restored the degrading activity of 

the mutant to the wild-type level.  These results suggest that ketopantoate hydroxymethyltransferase is a 

crucial enzyme in nicotine metabolism in P. putida J5. 

Key words:  biodegradation; nicotine; Pseudomonas putia; Ketopantoate hydroxymethyltransferase 

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

2. Key Laboratory of Biodiversity and Biogeography, Kunming Institute of Botany, Chinese Academy of 

Sciences, Kunming 100101, P.R. China  

3. Affiliated High School of Beijing Jiaotong University, Beijing 100044, P.R. China  

 

 

LIU Yanhua; WANG Zhide; QIAN Yumei; MU Jianmin; SHEN Lili; ZHANG Xingwei 

CORESTA Meeting Agro-Phyto Groups, 2009, Rovinj, abstr. AP01 

Rapid diagnosis of tobacco mosaic virus using the loop-mediated isothermal amplification method 

(LAMP). 

Tobacco mosaic virus (TMV) is a severe worldwide disease and capable of greatly reducing tobacco quality 

and yield.  In this study, we developed the loop-mediated isothermal amplification (LAMP) method for the 

specific detection of this virus.  Mg2+ concentrations, the reaction temperature, and the reaction time of 

LAMP were optimized to 6 mM, 65 °C, and 60 min, respectively.  The detection limit of the LAMP method 

was as low as 7 copies and was 100 times more sensitive than the conventional PCR technique.  Visual 

inspection of LAMP amplifications demonstrated that the positive and negative reactions exhibit distinct and 

different colours in daylight, which means that gel electrophoresis is not necessary to judge the presence or 

absence of the virus.  LAMP can be conducted in 1 h and requires only a simple heating device for 

incubation.  Thus, the LAMP-TMV detection protocol has great potential for use in the detection of TMV in 

both the laboratory and the field. 

Key words:  TMV; detection; isothermal amplification; LAMP; tobacco  

Qingzhou Tobacco Research Institute of CNTC, 11, 4th Road Keyuan longitude, Laoshan District, Qingdao, 

Shandong 266101, P.R. China 
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MICESKA G.; DIMITRIESKI M. 
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Production properties of the new lines and varieties of Prilep tobacco resistant to powdery mildew. 

Powdery mildew, caused by the pathogen Erysiphe cichoracearum D.C., is one of the earliest discovered 

diseases on tobacco in R. Macedonia.  In humid and rainy summer conditions it often provokes severe losses, 

with 39% decrease in yield and 80% decrease in quality. 

For this reason, the intention was to create resistant tobacco varieties to certain diseases, including powdery 

mildew.  Such varieties, resistant both to powdery mildew and TMV, were created in USSR by Ternovsky 

(D. Atanasov, 1962). 

Investigations on the resistance to powdery mildew and production properties of the newly created Oriental 

tobacco lines and varieties presented in this paper are justified both from genetic and selection aspects. 

The trial was set up in the course of 2005 at the field of Tobacco Institute-Prilep in randomized blocks with 

four replications.  It included five new lines and varieties of Prilep tobacco resistant to the disease (P 112-

2/1, P 11-46/65R, P 146-7/1, P 65/R, P 65/94R), obtained by generative hybridization, and variety P 12-2/1 

as a standard.  Percent disease index was computed using Mc Kinney's and Townsend-Henberger formula. 

Dry tobacco yield ranged  from 15.89 g/plant and 2619 kg/ha (P 12-2/1) to 20.95 g/plant and 3454 kg/ha (P 

11-46/65), while gross income from 4828.32 €/ha (P 12-2/1) to 6652.82 €/ha (P 112-2/1). 

Key words: tobacco, powdery mildew, varieties, lines, resistance 

University"St. Kliment Ohridski" - Bitola 

Tobacco Institute-Prilep, Kicevski pat bb, Republic of Macedonia 

 

 

MIELE S. (1); BARGIACCHI E.(2) 

CORESTA Meeting Agro-Phyto Groups, 2009, Rovinj, abstr. AP12 

Switching from full chemical to mixed chemical-biological strategies to feed and protect tobacco. 

Recent increases in prices of fossil fuel based agrochemicals, both fertilizers and crop protectants, have 

arisen many questions about their actual cost-efficiency and availability in the future, as we aim more and 

more at a sustainable and reduced cost-oriented tobacco crop.  To do this, tests are in progress to switch from 

a full chemical fertilization/protection to a mixture of biological and chemical inputs, both at the greenhouse 

and field growing stages.  In a set of tests, some VA mycorrhizae, Trichoderma spp. and rhizosphere bacteria 

based formulations were used as supplemental treatments in float system nurseries and at field transplanting, 

to enhance plant nutrition and resistance to abiotic stresses, and root diseases.  Some tests specifically aimed 

at investigating how to cope with the problem of low soil phosphate availability or reduced phosphate 

applications, due to increasing P fertilizer costs.  Two different strategies were under investigation: i) mixed 

VA mycorrhizae and rhizosphere bacteria treatments at seeding or seedling stages; ii) natural acidifying 

sweet chestnut-tannin based solutions applied as in-the-row placed treatments or by microirrigation to 

tobacco in the field (in Southern Europe, tobacco soil pHs are generally in the sub-alkaline-alkaline range).  

These latter treatments, unexpectedly, manifested definite, protective effects against soil-borne diseases and 

nematodes, deserving further specific study.  These preliminary investigations indicate that some of the 

mixed biological-chemical strategies under study, although requiring further refinements, offer potential 

benefits to tobacco growers, both to reducing chemical inputs, and cropping costs.  They can also be easily 

adopted in developing countries to decrease dependency upon imported agrochemical inputs, and wherever 

the on-going reduction in available labelled agrochemicals may threaten future crop production. 

Key words: VA mycorrhizae, Trichoderma, rhizosphere bacteria, chestnut tannins, P fertilization 

1. Department of Agronomy and Agro-ecosystem Management, University of Pisa, via S. Michele degli 

Scalzi # 2, I-56124 Pisa, Italy 

2. Consortium INSTM, via G. Giusti, 9, I-50121 Firenze, Italy 

 



CORESTA 2009 Abstracts – Agro/Phyto – Rovinj 18 
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Characterization of TSNA content in cured leaf of dark fire-cured and dark air-cured tobaccos grown 

in KY and TN, U.S.A. in 2006-2008. 

Tobacco specific nitrosamines (TSNA’s) found in the cured leaf of dark tobaccos are formed by the 

nitrosation of secondary amine alkaloids during post-harvest stages of leaf production.  While previous 

research has identified many factors, including weather variables, nicotine conversion, and curing practices, 

that affect the final TSNA content of the cured leaf, little information was available on the TSNA content in 

cured leaf of tobacco grown across the entire dark tobacco production areas in KY and TN.  We obtained 

comprehensive, multi-year  data on cured leaf TSNA’s in dark fire-cured (DFC) and dark air-cured (DAC) 

tobaccos.  Following a defined protocol, cured tobacco was sampled at a prizing facility soon after delivery 

by growers.  Three samples were obtained for each barn used for curing DFC tobacco; and three samples 

were taken from each delivery of DAC tobacco.  Samples were immediately frozen in liquid nitrogen, 

ground and stored in a freezer prior to TSNA analyses by a rapid GC-TEA method.  For DFC tobacco  mean 

measurements for total TSNA’s were 10.9 ppm (SD=13.1; n= 5378,), 6.3 ppm (SD=4.1; n=4870) and 5.9 

ppm (SD=5.0; n=4910) for 2006, 2007, and 2008, respectively.  Mean measurements for total TSNA content 

in DAC tobacco in the same three year period were 6.6 ppm (SD=9.2; n= 1589), 1.8 ppm (SD=2.8; n=1407) 

and 2.1 ppm (SD=4.2; n=2300).  All annual median values for total TSNA’s were less than the mean values 

for both tobacco types and reflected the highly skewed frequency distributions.  Variation in DAC and DFC 

total TSNA content was also less in both 2007 and 2008 crop years compared to 2006.  These data and 

information with respect to temperature and humidity measurements within barns during curing were used to 

develop a grower education program that will be further described. 

1. U.S. Smokeless Tobacco Manufacturing Co., 800 Harrison St., Nashville, TN, USA 

2. U.S. Smokeless Tobacco Manufacturing Co., 1600 N. Main St., Hopkinsville, KY, USA 
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PULCINELLI C.E.(1); TULMANN NETO A.(2); SOUZA-DIAS J.A.C.(3); DELFRATE A.(1); BRUZI 

A.T(1) 

CORESTA Meeting Agro-Phyto Groups, 2009, Rovinj, abstr. AP04 

Reporting a source of PVY
NTN

 resistance in Nicotiana tabacum. 

One of the main tobacco diseases, Vein Banding or Potato Virus Y (PVY) has been reported causing injuries 

to the tobacco growing areas around world, in some cases with losses greater than 30% in yield, and serious 

damages to the tobacco quality.  Globally, 3 different strains of PVY, the PVY
O
, PVY

N
, and PVY

C
 are 

known, as well as variants within these groups, like PVY
NTN

, which is the very aggressive variant of PVY
N
, 

whose occurrence has been reported in the South of Brazil affecting tobacco and potato crops.  Resistant 

varieties to this disease has been developed using a mutant line “Virgin A Mutant” obtained through 

irradiation with X-Rays (Koelle 1961) as the main resistance source, which shows resistance to PVY
N
 but is 

susceptible to any other variant from this group.  The aim of this project therefore was to obtain resistant 

lines to the PVY
NTN

 variant, since there are no known sources.  Seeds from the variety K 326 were irradiated 

with gamma rays in an irradiator type gamma cell, using the doses of 125 Gy, and immediately sown to 

obtain the M1 generation.  A population as large as 40 thousand plants was grown in the field in October 

2007 and the plants were self pollinated to produce seeds for the M2 generation, which after harvesting in 

bulk were sown in polystyrene trays with 200 cells.  A population of 60 thousands plants, at 3 to 4 leaf stage 

(approximately 40 days after germination) was inoculated with the variant PVY
NTN

.  After the incubation 

period an evaluation was done and 421 seedlings were selected without symptoms of the disease.  These 

seedlings were inoculated again and 23 seedlings, which did not show symptoms after the second 

inoculation, were selected.  These plants were transplanted to pots and re-inoculated from which could be 

identified one mutant plant without any symptom of the disease.  This plant was utilized to obtain self 

pollinated and hybrid seeds with the original variety K 326.  On the next step backcrosses will be done to the 

mutant line and to the original variety.  All generations will be inoculated with the pathogen to confirm the 

resistance to the disease, as well as to study the inheritance of this trait, and to establish the relation between 

the virus (PVY
NTN

) and the plant tolerance or immunity. 

1. Souza Cruz S/A, Tobacco Breeding Centre, Rio Negro, Paraná, Brazil 

2. Universidade de São Paulo, Centro de Energia Nuclear na Agricultura, Piracicaba, São Paulo, Brazil 

3. Instituto Agronômico de Campinas, Centro de P&D Fitossanidade, Campinas, São Paulo, Brazil 

 

 

QU Pingzhi; LIU Haobao; LIU Guanshan 

CORESTA Meeting Agro-Phyto Groups, 2009, Rovinj, abstr. AP29 

Cloning, sequence and expression analysis of potassium channel gene NKT4 in Nicotiana tabacum. 

A pair of degenerate primers was designed based on the conserved amino-acid sequence that was got by the 

alignment of K
+
 channel gene sequences from Arabidopsis (carrot, tomato and potato), then three strips of 

490 bp segment was first isolated by RT-PCR. 5’ and 3’-ends of cDNA were acquired by RACE strategy 

using the specific primers that were designed according to one of the segment cDNA.  A unreported 

Nicotiana tabacum K
+
 channel gene was obtained by splicing and the identification of full-length cloning.  

The cDNA sequence has been submitted to the NCBI GenBank, named as NKT4 and the accession number is 

FJ233071.  The full-length cDNA of NKT4 is 2937 bp long, with 45 bp 5'-untranslated region, 2679 bp 

coding sequence and 213 bp 3'-untranslated region.  The deduced amino acid is 892 AA long.  A 

phylogenetic tree of K
+
 channels from Nicotiana tabacum, Arabidopsis and related plants was constructed.  

NKT4 was mainly expressed in main roots and lateral roots and little in leaves in Nicotiana tabacum. 

Key words: Nicotiana tabacum; K
+
 channel gene; cloning; RACE; expression 

Qingzhou Tobacco Research Institute of CNTC, 11, 4th Road Keyuan longitude, Laoshan District, Qingdao, 

Shandong 266101, P.R. China 

 

 



CORESTA 2009 Abstracts – Agro/Phyto – Rovinj 20 

RICHTER A.(1); BENNETT C.(2) 

CORESTA Meeting Agro-Phyto Groups, 2009, Rovinj, abstr. IG02 

Report of the Sub-Group Smokeless Tobacco. 

The recently formed Smokeless Tobacco Sub-Group (STS) has met three times since its inception November 

2008: the first on 28 January 2009 in Nashville, Tennessee, the second on 14 May 2009 in Madrid, Spain, 

and the third on 1 October 2009 in Amelia Island, Florida - each with around 33 attendees.  

The Scientific Commission charged the STS with meeting the following objectives: 

1. To create a report on product definition and definitions of terms to support harmonization of 

nomenclature 

2. To perform collaborative studies on main chemical parameters of smokeless products 

3. To develop CORESTA Recommended Methods (CRM’s) as agreed by the Scientific Commission 

4. To develop a technical report on sample handling and sampling procedures  

5. To define and set standards for the manufacture of reference products and storage requirements for 

long term stability 

To that end the STS formed three working groups to address the following topics as the first responsibilities, 

as adjusted during the second meeting: 

1. Working Group on Definitions (WG1) 

 To produce a glossary of terms for smokeless tobacco product categories and associated terms, 

agreed by the STS Sub-group members, by October, 2009. 

2. Working Group on Collaborative Studies (WG2) 

 To develop a protocol, execute the same, and evaluate the data from a collaborative study to 

measure and compare product pH, water, moisture, nicotine and TSNAs, to be conducted in Q3, 

2009.  Scope includes sample handling procedures. 

3. Working Group on Reference Products (WG3) 

 To recommend the design and specifications for new smokeless reference products, and to 

produce those products by fall, 2009. 

Each working group has been very active, and the goals are being well met, as summarized below. 

1. WG1 Definitions: Extensive email communication has resulted in at least three draft documents. 

Various existing sets of definitions have been collated, including those from ESTOC, IARC, 

SCENHIR, LSRO, BIS, and suggested STS alternatives discussed. WG1 planned to circulate to all 

STS members the best summary of definitions in September 2009. 

2. WG2 Collaborative studies: Utilizing questionnaires submitted by each of the nine working group 

members, a collaborative study protocol was drafted by May, and has been executed with 23 labs 

participating. The goal of this study was to establish how much variation will be extant using current 

methods, and provide direction in what steps must be taken to develop CRM’s for smokeless 

tobacco. Nine samples were distributed for analysis: snus (loose and pouched), moist snuff (natural 

& flavoured), chewing tobacco (loose leaf & twist), hard snuff, nasal snuff, and gutkha).  From an 

extensive potential list, WG2 agreed to focus on the following analyses for initial testing: pH, 

moisture, water, nicotine, & TSNA.  Data analysis is expected to be completed in October, 2009. 

The “sample handling and sampling” objective will be addressed at least partially by WG2, but 

subsequently to this first study - using both experience from the current study, input from members, 

and relevant data. 

3. WG3 Reference products: Production specifications were agreed upon for four representative 

reference products (CRP’s) - snus, moist snuff, dry snuff, loose leaf. Three manufacturers agreed to 

cooperate (USSTMC, BAT, Conwood), and production is expected to be completed by October.  An 

extensive list of some 32 analytes has been suggested for measurement in the initial characterization 

of each CRP, with a much smaller list targeted for annual monitoring. After production is complete, 

the WG3 will coordinate an initial collaborative analyses of the CRP’s, with hopeful completion in 

Q4/2009. After evaluating two permanent storage & distribution options, WG3 recommended using 
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the site of storage for the current smokeless reference products (North Carolina State University), 

and plans are underway to have the new CRP’s replace the existing inventory as soon as feasible. 

The CSTS plans to meet again in January 2010. 

1. British American Tobacco, Group R&D, Regents Park Road, Southampton SO15 8TL, UK 

2. U.S. Smokeless Tobacco Mfg. Co., 800 Harrison Street, Nashville, TN 37203, USA 

 

 

SATO S.; TAJIMA T.; KASAOKA K.; NOGUCHI S. 

CORESTA Meeting Agro-Phyto Groups, 2009, Rovinj, abstr. AP32 

Development of SSR markers for identification and discrimination of tobacco cultivars. 

Knowledge of the genetic background in tobacco cultivars is very important not only for genetic evaluation 

in breeding but also for management of germplasms and protection of cultivars.  DNA marker technology is 

one of the powerful tools for such purposes. 

Simple Sequence Repeat (SSR) markers were developed for identification and discrimination of tobacco 

cultivars.  It is known that SSR markers are abundant in plant genomes, and variations of the repeat number 

among different lines within a species occur at high frequency.  These characteristics, along with an evenly 

dispersed genomic distribution, are properties which make SSR markers ideal genetic markers. 

The SSR-enriched genomic libraries for AG-, CT- and TAA-repeat motifs were constructed using the 

magnetic beads method based on the hybridization between the biotin-labeled probes and the target nucleic 

acid molecules.  Following determination of the DNA sequences of clones in each library, primer pairs 

specific for SSR loci were synthesized.  After the primers were tested for the presence of polymorphism 

among eight tobacco cultivars, the resulting functional and polymorphic SSR markers were tested for 84 

tobacco cultivars consisting of flue-cured, Burley, Oriental and other types. 

26 out of 36 SSR markers were identified for use in discriminating the 84 cultivars.  To facilitate the 

genotyping of cultivars, a multiplex PCR system was employed in which the 26 SSR markers were sorted 

and bulked into 5 groups. 

These SSR markers were confirmed to be useful the genotyping of DNA prepared not only from fresh 

materials but also from cured leaves and cut laminas in commercial cigarettes. 

Japan Tobacco Inc., Leaf Tobacco Research Center, Oyama, 323-0808, Japan 
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SCHMIDT V.(1); MURRAY A.(2); WINEGARDNER M.(3) 
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Report of the Sub-Group Pest and Sanitation Management in Stored Tobacco. 

The Sub-Group Pest and Sanitation Management in Stored Tobacco was set up 1993 with the following 

objectives: 

1. To share information on methods to control pests in stored tobacco. 

2. To conduct collaborative studies on pest control and sanitation practices for tobacco in storage. 

3. To investigate new technologies and issues related to infestation control methods. 

The main focus of the Sub-Group is on the cigarette beetle and the tobacco moth, and work is ongoing to 

provide the tobacco industry with the knowledge and resources needed to implement the best practices for 

controlling these two primary tobacco pests. 

The Sub-Group currently comprises 17 members from 13 companies including tobacco processors, leaf 

companies, fumigation services and laboratories.  The Sub-Group holds regular meetings that are usually 

combined with an Infestation Control Conference (ICC) - a workshop open to all parties associated with the 

tobacco industry. 

The Sub-Group established phosphine fumigation parameters for the control of cigarette beetle and tobacco 

moth and published these guidelines as CORESTA Guide No. 2 in 2004.  A revised and updated edition was 

published in 2009. 

Current work focuses on new chemical and non-chemical control tools, pheromone trap options, phosphine 

fumigation developments and issues and potential alternatives to phosphine. 

1. R.J. Reynolds Tobacco Company, R&D Department, P.O. Box 1487, Winston-Salem, NC, 27102-1487, 

USA 

2. Imperial Tobacco Group, Reemtsma Cigarettenfabriken GmbH, Max-Born-Strasse 4, D-22761 

Hamburg, Germany 

3. Universal Leaf Tobacco Co. Inc., P.O. Box 25099, Richmond, VA 23260, USA 
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SHI Jiao; WANG Fenglong; CHEN Dexin; ZHENG Xiao; SUN Huiqing; WANG Xiufang; XU Yimin 

CORESTA Meeting Agro-Phyto Groups, 2009, Rovinj, abstr. AP10 

Studies on a rust disease of common cephalanoplos herb Cephalanoplos segetum (Bunge) Kitam in 

tobacco field. 

During the process of finding a bioherbicide agent, we found that a rust infected and killed plants of common 

cephalanoplos herb Cephalanoplos segetum (Bunge) Kitam in Qingdao, Shandong province, P.R. China.  

The infected plants are necrotic or stunted.  The symptom of rust disease is the orange-coloured pustules or 

uredia appear on the lower surfaces of the leaves and their rupture to expose masses of reddish-brown 

uredospores.  Pustules appear first on the abaxial surface in orange-coloured speckles, and then developed 

into 0.3-0.6 mm pustules; most of them are 0.5 mm in diameter.  Uredospores are round or subcircular in 

shape, dark cinnamon brown in colour when mature, diameter 26-27.5 μm in size, wall is brown in colour, 

with mostly 1 germpores.  Telia and teliospores are also chiefly hypophyllous; their colour is darker than 

pustules.  Telia size is 0.3-0.6mm, most of them are 0.4 mm in diameter.  Teliospores are 2 celled, 32-39×21-

27 μm, short pedicel, hyaline. 

Based on morphology, the pathogen was identified to be Puccinia obtegens.  Conditions suitable for 

uredospore germination were determined and showed that germination is not susceptible to light, the 

optimum temperature for uredospores germination is 15-22 °C, and germination needs water.  

Although C. segetum (Bunge) Kitam is an herb of value in traditional Chinese medicine but it is also one of 

the most harmful weeds in crops; competing for fertilizers, sunshine, water, and growing space.  In order to 

investigate the possibility that a mycoherbicide might be developed to kill C. segetum (Bunge) Kitam we 

surveyed the weed pathogens for it and found a lethal rust pathogen.  In this paper we describe some 

experimental results about the use of the pathogen as a bioherbicide agent. 

Key words: Cephalanoplos segetum (Bunge) Kitam, rust, Puccinia obtegens, weed biological control 

1. Key Laboratory for Tobacco Quality Control, Ministry of Agriculture of China 

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

 

 

SMITH W.D.(1); FISHER L.R.(1); PARKER R.G.(2) 

CORESTA Meeting Agro-Phyto Groups, 2009, Rovinj, abstr. AP20 

Evaluation of mineral nitrogen source and rate of application on the production of flue-cured tobacco. 

Despite the results of numerous investigations conducted during the past 60 years, the use of nitrate vs. 

ammonium sources of nitrogen in flue-cured tobacco is still debated, particularly with the recent escalation 

of nitrogen prices.  Three experiments were conducted from 2004-2007 to gain additional nitrogen source 

information and to evaluate rate recommendations.  The first experiment was conducted in 2004-2006.  

Calcium nitrate (100% NO3-N), ammonium nitrate (50% NO3-N and 50% NH4-N), and urea ammonium 

nitrate (25% NO3-N and 75% NH4-N) were evaluated at 0, 22, 45, 67, and 90 kg N/ha in all years with 112 

and 134 kg N/ha rates added in 2005 and 2006.  In this experiment, nitrogen source did not affect yield, 

grade index, value, total alkaloids, total reducing sugars, or leaf color.  Yield increased as nitrogen rate 

increased up to 67 kg/ha.  Yield decreased at nitrogen rates above 90 kg/ha.  A second study conducted in 

2006-2007 compared 100% NH4-N from urea (with and without a nitrification inhibitor) to 100% NO3-N 

from calcium nitrate at two rates of application (56 kg N/ha and 78 kg N/ha).  In this experiment urea and 

urea + nitrification inhibitor resulted in lower values per hectare than that from calcium nitrate.  A third 

experiment was conducted in 2006-2007 to examine the response of high (NC 71) and low (K 346) yielding 

cultivars to five nitrogen rates (45, 56, 67, 78, and 90 kg N/ha).  Optimum nitrogen rate was 78 kg N/ha for 

both cultivars.  Results from the three studies indicate that urea-ammonium nitrate is a suitable nitrogen 

source and is a more economical choice than calcium nitrate.  Urea should not be used as the sole nitrogen 

source.  Existing nitrogen rate recommendations, based on depth to the argillic horizon, are applicable to 

current cultivars such as NC 71 and rates do not need to be adjusted based on yield potential of the cultivar. 

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

2. Philip Morris International, Richmond VA, USA 
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SRBINOSKA M.(1); SIMONOVSKA B.(2); VOVK I.(2); FILIPOSKI K.(1) 
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Evaluation of solanesol content in different tobacco varieties. 

Solanesol, a polyisoprenoid alcohol, occurs in the free and esterified forms in tobacco and ranging up to 3% 

of dry leaf weight, makes it the most abundant tobacco terpenoid.  

This substance has been used as a source for the industrial synthesis of many high-value biochemicals, 

including vitamin K analogues and co-enzyme Q10.  

On the other hand, solanesol has been shown to be one of the important precursors of polynuclear aromatic 

hydrocarbons (PAHs) in tobacco smoke.  Production of tobacco with the balanced quality of smoke and low-

level solanesol is an intriguing problem.  

The goal of this study was to determine the solanesol contents of different  tobacco varieties (Oriental, semi-

Oriental, air-cured and flue-cured) produced in Republic of Macedonia under recommended practices 

accordingly to the type, in 2008.  

The content of solanesol was compared with the other major leaf constituents (total alkaloids, sugars and 

total and protein nitrogen).  

A reversed-phase high-performance liquid chromatography (RP-HPLC-UV) has been developed and 

validated for the quantification of solanesol in cured leaves from different tobacco types.  The free solanesol 

was extracted from tobacco leaf by ultrasound-assisted extraction.  Alkaline hydrolysis on extract was 

performed for release of esterified solanesol.  Total alkaloids, sugars and total and proteine nitrogen in 

tobacco leaves were determined by standard procedures. 

Total solanesol content in tobacco leaves ranged from 0.9 to 3.2%, about 25% of which belonged to free 

solanesol. 

The developed method is suitable for the reliable characterization and quantification of solanesol in tobacco. 

1. Tobacco Institute, University "St. Kliment Ohridski"-Bitola, Kicevski pat bb, 7500 Prilep, Republic of 

Macedonia 

2. National Institute of Chemistry, Laboratory for Food Chemistry, Hajdrihova 19, SI-1000 Ljubljana, 

Slovenia 
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SRINIVAS P.; MANI M. 
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GreenTech : A novel technology for tobacco transplant production. 

Tobacco growing regions in India face unique challenges while raising good quality transplants.  It is a well 

established fact that the choice of variety and healthy transplants are the foundation to deliver economic 

returns to the growers.   

Achieving favourable farmer economics solely depends upon the grower’s ability to enhance productivity 

and it has been proved beyond doubt that deployment of Hybrids plays a protagonist role.  However, hybrid 

seed production involves intensive labour for pollination and hence the hybrid seed has to be judiciously 

used. 

The traditional seedling production on plant beds requires 20 g of seed to produce seedlings for planting 1 

ha.  Only about 10% of seed is effectively utilized for producing healthy transplants.  The “GreenTech” 

methodology aims at enhancing the “Seed Use Efficiency”, multifold to >85%.  The technology makes use 

of a low cost polyhouse designed to offer protection against weather (rain and scorching sun), Germination 

trays for producing seedlings which can be utilised for resetting into High Impact Polystyrene Trays and 

Cocopeat based growing medium.   

Traditional fertiliser mixtures are replaced with Water - soluble and speciality fertilisers (WS & SF), for 

enhanced nutrient management, and use of minimum Crop Protection Agents (CPA). 

This novel technology offers twin advantages of enhancing seed use efficiency and production of healthy 

transplants with optimum use of natural resources. 

Engineering design, process parameters, cost benefit and economics of the system will be discussed. 

Research Department, ITC Limited, Agribusiness Divison - ILTD, Huccumpeta (PO), Rajahmundry 533107, 

India 
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VERRIER J.L.(1); JOURDAIN M.(1); VERRON T.(2) 
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Contribution of near infra-red spectrometry (NIRS) to detect nicotine conversion to nornicotine in 

Burley tobacco. 

Discarding converter plants is a major goal in the seed production of Burley cultivars, but requires chemical 

analysis of individual alkaloids.  In order to lessen this workload, we explored the possibilities offered by 

spectrometry. 

The LabSpec Pro® portable spectrometer can acquire a reflectance spectrum (350 - 2500 nm) directly from a 

leaf on a 3 cm
2
 spot. 

Two middle leaves of non topped Burley plants were harvested at maturity and air-cured.  At the end of 

curing, we acquired spectra from each plant by averaging 4 spots (2 per leaf, in each side of the midrib).  

This takes 60 seconds. 

A spectral collection of 458 plants from different years and genetic origins was obtained.  Individual alkaloid 

contents were determined by high pressure liquid chromatography (HPLC).  

A total of 141 plants displayed relatively high absorbance at 670 nm, and low at 710 and 630 nm, an 

indication of incomplete chlorophyll degradation.  These plants consistently had low conversion ratios [% 

nornicotine / (nicotine + nornicotine)] and were discarded. 

Among the 317 remaining plants, statistical treatments allowed us to build a calibration set of 233 

representative individuals, with low and high conversion ratios.  Models to predict ratios higher or lower 

than a threshold were calculated with the Unscrambler® software.  Best results were obtained with a 

threshold equal to 30%.  Partial least square regression (PLS) based on the first derivative of standard normal 

deviate (SNV) transformed reflectance data produced an R
2
 of 0.89. 

This model was applied to the 84 remaining spectra.  Among the 43 non converters (conversion ratio < 

30%), all were correctly predicted.  Among the 41 converters, 33 were detected by the model. 

This approach could be applied to discard a part of the converter plants (ratio > 30%), thus reducing the 

chemical analysis work to further refine the selection. 

1. Imperial Tobacco Group, Institut du Tabac, Bergerac, France 

2. Imperial Tobacco Group, Research Centre, Les Aubrais-Orléans, France 
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VONTIMITTA V.; LEWIS R.S. 
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Identification of DNA markers associated with genomic regions affecting black shank resistance in 

tobacco. 

The black shank disease caused by the fungal pathogen Phytophthora nicotianae is the primary disease 

affecting tobacco production in the United States.  Wide-scale planting of tobacco cultivars possessing the 

Ph gene that confers immunity to race 0 has resulted in shifts in population structures of this fungus in many 

fields.  Consequently, alternative races now predominate in many areas.  There has always been a need to 

increase levels of genetic resistance to black shank in tobacco cultivars.  ‘Beinhart-1000’ is a cigar tobacco 

line that typically exhibits very high levels of resistance to all races of the black shank pathogen.  The 

resistance is thought to be controlled by multiple genes located across the tobacco genome.  DNA markers 

may be of value for understanding the genetics of this resistance and for developing marker-assisted 

approaches for breeding for resistance to this disease in tobacco.  We generated a doubled haploid mapping 

population of 118 lines derived from a cross between Beinhart-1000 and the susceptible cultivar, ‘Hicks.’  

The population was evaluated for resistance in field and growth chamber studies, and was also genotyped 

with 199 microsatellite markers. 190 markers mapped into 23 linkage groups, while nine were found to be 

unlinked.  Simple F-tests revealed a total of six genomic regions contributing to the high level of resistance 

in Beinhart-1000.  Composite interval mapping using a LOD threshold value of 3.0 identified four regions 

with large effects.  The largest two QTL were found to control 20.4% and 19.4% of the observed variation 

for resistance, respectively.  The ultimate objective of this research is to use Beinhart-1000 as a resource to 

improve multi-genic resistance to all races of the black shank pathogen in flue-cured and Burley tobacco 

cultivars. 

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

 

 

WAGNER G.J.; KORENKOV V.; KING B.  
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Impacts of expressing AtCAX and metallothionein genes on Cd accumulation in field grown tobacco. 

We have reported that expression of a mammalian metallothionein gene in N. tabacum L. cv KY14 driven by 

the 35S promoter results in field grown plants having about 25% lower lamina Cd.  And, we recently 

reported that expression AtCAX genes in this tobacco using the 35S or a root selective promoter results in 15 

to 25% lower lamina Cd in field grown plants (Plant Biotechnology Journal 7:219-226, 2009).  Also, grafting 

experiments using a root-Cd-accumulating-tobacco with a shoot-Cd-accumulating-tobacco, or AtCAX 

expressing KY14 with non-transformed KY14 gave results that are consistent with the view that the root 

controls Cd translocation to the shoot in tobacco.  In recent studies, plants (to generation) expressing 

metallothionein orAtCAX2 were crossed to yield lines that showed both low level AtCAX expression and 

high level MT expression (QPCR analysis).  Three double-transgenic-lines were tested in the field for Cd 

accumulation from a tobacco soil.  Several plants were found that had ~ 50% lower lamina Cd than control.  

These results, while only observed thus far in 1 field trial, suggest that combining two different root-Cd-

sequestration strategies [cytosolic Cd sequestration via metallothionein, and increased vacuolar sap 

sequestration via increased tonoplast H/Cd antiporter (CAX) activity] can be combined to produce an 

additive effect resulting in increased Cd retention in roots, and thereby substantially decreased lamina Cd 

accumulation. 

University of Kentucky, Lexington, KY 40546, USA 
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WANG Fenglong; YANG Jinguang; WANG Fang; SHEN Lili; QIAN Yumei 
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A real-time reverse transcription PCR assay for detection of Cucumber mosaic virus in individual 

peach aphid Myzus persicae. 

Cucumber mosaic virus (CMV) is transmitted in a nonpersistent manner by peach aphid (Myzus persicae), 

leading to many crop diseases.  The large number of viruliferous peach M. persicae is one of the major 

culprits for the rampant outbreak.  A novel real-time PCR assay targeting CP gene was developed to detect 

CMV in individual M. persicae.  The sensitivity of this method was 1000-fold higher than that of the 

conventional PCR.  These primers, with a battery of reference virus isolates, including most isolates, showed 

high specificity for CMV.  Additionally, this method yielded negative results on all other viruses with 

identical transmitting vector tested.  Thus, the real time RT-PCR assay could be a valuable tool for rapid, 

sensitive, specific detection of CMV in M. persicae.  It could also be used for determining a viruliferous M. 

persicae in natural M. persicae population.  In turn, the information could help to forecast, and therefore 

prevent the tobacco virus disease by timely applying of pesticide to reduce the infected M. persicae 

population or altering planting time to avoid the insect’s migration period. 

Key words:  Cucumber mosaic virus, real-time RT-PCR, detection, aphid (Myzus persicae) 
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Accumulation and distribution of different sources of nitrogen and their effects on quality of flue-

cured tobacco. 

Accumulation of dry matter, absorption and distribution of fertilizer nitrogen and soil nitrogen and the 

effects of fertilizer nitrogen and soil nitrogen on quality of flue-cured tobacco leaves were studied by 
15

N-

labelled field trial on paddy soil.  The experiment was carried out simultaneously in two fields at Zhaowei 

Village Group 6 and Zhaowei Experiment Base respectively, in Hongta District, Yuxi City, Yunnan 

Province, China.  There were two treatments in each field: without applying fertilizer nitrogen and applying 

fertilizer nitrogen 90 kg/ha.  The results indicated that applying fertilizer nitrogen remarkably increased dry 

matter and nitrogen content of flue-cured tobacco.  However, both accumulation dry matter and absorption 

nitrogen were excessive in latter growth period.  In the treatment of using nitrogen 90 kg/ha, most nitrogen 

of tobacco plants derived from soil, and soil nitrogen content and the ratio to total nitrogen evidently 

increased with growth period extending and stalk position ascending.  The ratio of soil nitrogen to total 

nitrogen was respectively up to 0.69 and 0.74 at the end of growth period in Group 6 field and Experiment 

Base field.  The experiments also showed that the content of nitrogen and nicotine of leaves were lower than 

the contents of high quality tobacco leaves, and the ratio of nitrogen to nicotine was lopsided under the 

condition of without applying fertilizer nitrogen.  The content of nitrogen was appropriate, but the nicotine 

concentrations of upper leaves were too high for the excessive supplement of soil nitrogen at fertilizer 

nitrogen rate of 90 kg/ha.  The study suggests that it is important to choose soil with appropriate organic 

matter concentration to plant tobacco and control soil nitrogen supplement amount in latter growth period for 

reducing nitrogen and nicotine concentration of upper leaves and improving the overall quality of China’s 

flue-cured tobacco. 
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Dimethachlon resistance occurrence of Alternaria alternata and its molecular mechanism. 

As one of the most common and destructive diseases of tobacco, brown spot disease, caused by Alternaria 

alternata (Fries) Keissler, results in significant loss every year in Yunnan, China.  Protection of tobacco 

crops against the pathogen in many countries mainly relies on the use of fungicides, such as dicarboximides, 

phenylpyrroles, carbamates, benzimidazoles and triazoles, which are used as seed or leaf treatments.  Though 

these fungicides can effectively control the spread of the disease especially in the beginning, the increasing 

prevalence of the disease is observed all over the world.  The decline of fungicide in control effect might be 

mainly related the emergence of fungicide resistance. 

Dimethachlon resistance of 337 isolates of Alternaria alternata from tobacco brown spot samples, collected 

from twelve tobacco planted districts in Yunnan Province in 2004~2006, were determined by growth rate 

method.  The results showed that resistant isolates existed in major tobacco planted districts of Yunnan 

Province, resistant type of these isolates included sensitive, low resistant, moderate resistant and high 

resistant, their ratio were 2.67%, 32.94%, 61.13% and 3.26%, respectively.  After sensitive isolate C-00 was 

induced by dimethachlon and ultraviolet irradiation, mutant isolates S-10, S-20, S-30, W-01, Z-26, Z-16 and 

W-02 were obtained, their EC50 increased 4~173.6 times.  Osmotic sensitivity of sensitive and resistant 

isolates were tested, the results indicated that sensitivity of resistant isolates are higher than that of the 

sensitive isolates.  Microscope observation showed that dimethachlon inhibited conidial germination and 

hyphae growth of sensitive isolate, but did no inhibit that of resistant isolates.  Nucleotide sequences 

comparison of two-component histidine kinase gene (A1HK1) from sensitive and resistant isolates revealed 

that for all resistant isolates a mutation occurred in six 92-amino-acid repeats domain of A1HK1p, so the 

molecular mechanism of Alternaria alternata resistance occurrence is due to its A1HK1 mutation. 

Key words: tobacco brown spot; Dimethachlon; resistance; osmotic sensitivity; molecular mechanism 
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