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ALAVI R.(1); SHOAEI DALAYMI M.(2) 

CORESTA Meet. Agro-Phyto Groups, 2005, Santa Cruz do Sul, abstr. APOST 01 

Study of hereditability and correlation of some quantitative and qualitative traits of Virginia 

tobacco type. 

The variation and selection are the main elements of reformatory program.  The implementation of 

selection, depending on the existence of ideal variation, is the basic aim of our survey.  Having 

knowledge on the heredity of quantitative trait of tobacco leads to the facilitating of selection and 

success in reformatory projects.  For this evaluation, 18 tobacco cultivars (VE1, C.347, C.319, K51E, 

Perega, Speight G28, N2, C.48, Bel 61-10, Bel 61-11, NC89, Sought Carolina, NC71, PVH19, 

NC100, RGH4) were grown in a Randomized Complete Block Design (RCBD) with three 

replications, in Rasht Tobacco Center, in 2003.  Genotypic Coefficient of Variation (GCV) that is one 

of the components of the Phenotypical Coefficient of Variation (PCV) has shown to be higher for 25% 

flowering, cured leaf yield, compared with the most other traits.  This shows the variation among 

genotypes.  The highest differences between GCV and PCV belong to characteristics such as complete 

flowering, plant height, stalk diameter and leaf area coefficient, which by promoting higher show that 

environment had more effect on these traits.  General hereditability significant coefficient of 

correlation belonged to the fresh leaf yield, leaf numbers and leaf area coefficient.  Analysis of 

causality showed that leaf area coefficient which the highest direct period was also positive, 

consequently, leaf area coefficient increase and increase of leaf numbers and growth period, will have 

positive effects on fresh leaf yield. 

1. Tobacco Research Center of Orumieh, Iran. 

2. Guilan Tobacco Research Center, Iran. 

 

ANURADHA M.; NAGESWARA RAO K.; SIVARAJU K.; DEO SINGH K.; 

KRISHNAMURTHY V. 

CORESTA Meet. Agro-Phyto Groups, 2005, Santa Cruz do Sul, abstr. APOST 02 

Studies on deficiency and toxicity of essential plant nutrients in flue-cured tobacco. 

Plants usually produce characteristic symptoms in response to abnormal nutritional status.  The 

symptoms on the leaves or shoots are usually observed and often aid in determining the nutritional 

status of the plants.  The characteristic symptoms resulting from either deficiency or toxicity of a 

specific nutrient will aid farmers to determine the fertilizer use.  So the deficiency symptoms of all 

essential nutrients, N, P, K, Ca, Mg, S, Fe, Zn, B, Cu, Mn and Mo were developed under controlled 

conditions using Hoagland solution in the popular flue-  cured tobacco variety Kanchan (NLS-4) and 

the symptoms were photographed and nutrient composition of the leaf samples were determined.  No 

visual toxicity symptoms appeared at higher concentrations of P, K, Ca, Mg and S when excess levels 

of nitrogen and micronutrients, i.e., Fe, Zn, B, Cu, Mn, Mo, Cl were supplied, plants developed 

toxicity symptoms and nutrient contents of these leaf samples were determined.  The deficient or toxic 

levels of one nutrient affected the concentration of other nutrients. 

Soluble protein content was less in nitrogen, phosphorus, calcium, magnesium, sulphur, and boron 

deficient leaves compared to normal leaves whereas excess levels of N, P, Mg, B and Mn did not show 

any variation.  Excess levels of sulphur resulted in higher soluble protein content over control.  In 

addition the deficiency or toxicity of nutrients affected the activity of enzymes acid phosphatase, 

peroxidase, polyphenol oxidase, catalase and super oxide dismutase. 
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Central Tobacco Research Institute, Rajahmundry, Andhra Pradesh, 533 105 India. 

 

ASSEMI H.; MAHTABI R.A.; ROSTAMKOLEI E.; SAJJADI A. 

CORESTA Meet. Agro-Phyto Groups, 2005, Santa Cruz do Sul, abstr. APOST 03 

Identification of dominant species of tobacco bollworm in tobacco fields in Mazandaran and 

Golestan - Iran. 

To study Heliothis species and identify dominant species in the area, light traps were put in 

Mazandaran Province (Darabcola and Oosa) and Golestan Province (Taghartappe and Jafarabad) and 

two light traps in Tobacco Institute Tirtash.  Larvae and pupa of this insect were reared at temperature 

(25±5 °C) and humidity(65±5%) and photoperiod of 12:12 L:D laboratory conditions.  Methods of 

identification and classifications of order Lepidoptera and their taxonomic position were based on 

morphology.  However, studies on their morphology compared head, eyes, antennae, mouth, timpanal 

organ, spur or spine and epiphyse, colour, venation-nervation and male and female, of genitalia.   

Helicoverpa armigera (Hubner,1809) with about 73% and 69% population abundance was the 

dominant species in Mazandaran and Golestan Provinces, respectively. 

Tirtash Tobacco Research Institute, Behshahr, Iran. 

 

ASSIMI M.H.(1); BIGLOUIE M.H.(2); SIAVASH MOGHADDAM S.(1) 

CORESTA Meet. Agro-Phyto Groups, 2005, Santa Cruz do Sul, abstr. APOST 04 

Effect of optimum irrigation on quantity of tobacco yield in comparison with dry land farming. 

In order to study the effect of optimum irrigation on quality and quantity of tobacco yield in 

comparison with dry land farming, an experiment was conducted at Guilan Tobacco Research Station 

in 2003 - 2004 growing seasons.  A randomized block design with three treatments and three 

replications was conducted using 40% and 60% of available water and non-irrigation (dry farming) as 

control.  The soil moisture content of different levels was measured by pressure plate and then soil 

moisture characteristic curve was derived.  The soil moisture content was determined with gypsum 

blocks that had been buried in soil at 15 and 30 centimetres depth.  The amount of irrigated water was 

measured by water gauge with 0.1 litre sensitivity.  After transplanting tobacco plants, the soil 

moisture content was measured and irrigation started immediately.  The following irrigation period 

was determined using gypsum blocks and soil moisture characteristic curve.  The results showed that 

optimum irrigation treatments in comparison with non-irrigated control was significant with 1% in 

fresh leaf, dry leaf yield, price of unit weight and net income of tobacco farming.  The treatment of 

40% of field capacity moisture was the best in fresh leaf and dry leaf yield, price of unit weight and 

net income of tobacco farming.  The treatment of 40% of field capacity moisture was the best in fresh 

leaf and dry leaf yield, price of unit weight and gross income of tobacco farming, having 21678 kg, 

3000 kg, 8888 rials and 26569377 rials per hectare respectively.  In this study the number of irrigation 

in 40% and 60% treatments 8 and 7 was determined respectively.  The non irrigation treatment with 

11218 kg, 1437 kg, 4565 rials and 6966187 rials was the lowest in comparison with the other 

treatments. 

1. Guilan Tobacco Research Center, Rasht, Iran. 

2. Faculty of Agriculture Science, Guilan University, Rasht, Iran. 

 

BIESDORF A.J.; KÖHLER A.; HERMES M.G.; DA SILVA M.L.P. 

CORESTA Meet. Agro-Phyto Groups, 2005, Santa Cruz do Sul, abstr. A 26 

The polypropylene non-woven cover sheet in tobacco float system: an effective alternative to 

minimize the associated insect fauna. 

The float system is a well-known method to obtain the best tobacco seedlings.  The seedlings absorb 

nutrients from a liquid fertilizer dissolved in the basin water, harmonized specially for tobacco to get 

uniformly growing and robust seedlings.  Pest control is carried out using different chemical products 
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and methods according to the expected pests.  The covering of the float system is conventionally 

carried out using a plastic cover to create a greenhouse effect, as well as colored plastic covers to 

prevent sun baking and to produce stronger seedlings due to the slower growth.  The purpose of this 

study was to evaluate the effect of a special polypropylene non-woven cover sheet on the associated 

insect fauna in the float system.  The field studies were carried out in farm areas in southern Brazil, on 

the  2001 to 2004 crops.  Insects were collected inside the float system tunnel using yellow trays 

during the tobacco seedlings growing and maturing period, aiming to improve the knowledge about 

the associated entomological fauna.  Three different treatments were used to verify the incidence of 

insects inside the float system: with polypropylene non-woven coversheet, without polypropylene non-

woven coversheet and outside the float system.  More than 10.000 individuals were collected, 

belonging to five insect orders: Diptera, Hymenoptera, Hemiptera, Coleoptera and Orthoptera 

(Ensifera and Caelifera).  Eighteen of the 41 identified families belong to the order Diptera, while 14 

families and one superfamily belong to Hymenoptera.  The numbers of individuals in the majority of 

the orders/families were reduced considerably using the polypropylene non-woven cover, such as 

Hemiptera/Aphididae and Diptera/Dolichopodidae.  This reduction of insect individuals enhanced the 

transplanting effectiveness due to less immature nymph insect period introduced into the field.  The 

introduction of a polypropylene non-woven cover on the Float System can be considered an effective 

alternative to reduce the number of insects, as well as reduce the quantity of insecticides used, 

resulting as an important IPM-Integrated Pest Management tool. 

Alliance One Exportadora de Tabacos Ltda., Av. Presidente Castelo Branco, 1285 Santa Cruz do Sul - 

RS - Brazil. 

 

BIESDORF A.J.; THIESEN M.L.; DA SILVA M.L.P. 

CORESTA Meet. Agro-Phyto Groups, 2005, Santa Cruz do Sul, abstr. A 23 

Quality of tobacco seedlings produced under different water depth levels and nitrogen 

concentrations in Brazil's Southern Area. 

The float system is a well known method to obtain the best tobacco seedlings.  The seedlings absorb 

nutrients from a liquid fertilizer dissolved in the basin water, harmonized specially for tobacco to get 

uniform growth and robust seedlings.  A seedbed experiment was developed to evaluate the behavior 

of tobacco seedlings produced under different water depth levels and nitrogen concentration in the 

float seedling production system.  The work was carried out in a mini tunnel pool covered with plastic 

sheet in farm conditions in the Southern Area of Brazil’s state of Rio Grande do Sul in the crop 

2003/04.  Studies had been made using 5, 10 and 15 cm of water depth with nitrogen water 

concentration of 240, 120 and 80 ppm, respectively, and 5, 15 cm with 120 ppm each one.  The total 

fertilization of each treatment was divided in 25% at sowing time and 75% at 20 days after sowing 

diluted into the water pool.  The experimental design used was totally randomized with 3 replications.  

Seedling height and dry matter were evaluated.  Seedling height data were collected 40 days after 

sowing and before the first clipping.  The roots dry matter weight was measured 80 days after sowing 

which is considered the right transplanting time.  Statistically, significant difference in plant height 

among the treatments  was not identified.  However, the highest root dry matter weight was observed 

in the water depth level of 5 cm with 80 ppm of nitrogen followed by the treatments of 15 and 10 cm 

of water depth with 120 ppm of nitrogen, respectively.  Therefore, when the concentration of nitrogen 

was higher, even with high levels of water in the float, the seedlings growth was slightly harmed. 

Alliance One Exportadora de Tabacos Ltda., Av. Presidente Castelo Branco, 1285 Santa Cruz do Sul - 

RS - Brazil. 

 

BRAMMALL R.A.; DEBRUYN J.; VAN HOOREN D. 

CORESTA Meet. Agro-Phyto Groups, 2005, Santa Cruz do Sul, abstr. P 14 

The occurrence of Black Root Rot of tobacco in Ontario, Canada, originating from 

contaminated Styrofoam transplant production trays. 
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In 2003 and 2004, instances of uneven plant growth and stunting were observed which were first 

notable in the field 3-4 weeks after transplanting.  The affected transplants originated from Styrofoam 

plant production cell trays that had been previously used for several seasons and had been grown with 

overhead watering.  Stunted plants in the field showed root rotting within the original peat plug and 

aleuriospores of the Black Root Rot (=BRR) pathogen, Thielaviopsis basicola (Berk. and Broome) 

Ferraris were abundant on the decayed roots.  Adventitious roots that had formed upon the 

subterranean stem were unaffected.  When plant production trays were examined from some of these 

farms, adhering tobacco root fragments were observed on and within the Styrofoam tray walls that 

also bore aleuriospores of T. basicola.  These root fragments were inoculated onto surface sterilized 

carrot discs and yielded visible colonies of T. basicola after 96 h.  Fresh samples of peat-based rooting 

substrate from the 2004 season yielded as many as 180 propagules of T. basicola/g dwt.  Growth of 

recovered isolates of T. basicola was inhibited by thiophanate-methyl but was unaffected by 

azoxystrobin, pyraclostrobin and trifloxystrobin at rates previously found to inhibit Damping-Off 

disease caused by Rhizoctonia solani in peat media.  Aleuriospores exposed to temperatures of 60 or 

70 °C for periods of up to 1 h remained viable but were killed when exposed to 80 °C for 30 min or 

greater.  The contamination of transplant production trays by T. basicola and the subsequent 

occurrence of BRR in the field have not been previously described in tobacco production. 

Canadian Tobacco Research Foundation, P.O. Box 1, Delhi, ON N4B 2W8, Canada. 

 

BREMM F.; KÖHLER A. 

CORESTA Meet. Agro-Phyto Groups, 2005, Santa Cruz do Sul, abstr. A 09 

Studies on the occurrence of chalcidoid wasps in the tobacco producing process in Southern 

Brazil, RS. 

The family Eulophidae is one of the largest chalcidoid families, with worldwide about 540 nominal 

genera and 3.900 species.  It is among the most difficult to study of all groups of the superfamily 

Chalcidoidea because of the large numbers of species and the difficult taxonomic characteristics.  This 

family is characterized by 4-segmented tarsi, a shortened, straight fore-tibial spur and 2-4 funicle 

segments (i.e. antenna at most with 10 segments).  This family is one of the economically most 

important chalcidoid families, because the species are parasitoids of concealed larvae of Diptera, 

Hymenoptera, Coleoptera and Lepidoptera or phytophagous on plant leaves.  The objective of 

Continental Tobaccos Alliance S/A (CTA) and the University of Santa Cruz do Sul in conducting this 

project was the appearance of cocoons of one species of this family, stuck on tobacco leaves.  The 

field work was carried out at CTA-Continental and in farms of associated tobacco growers in 

Venâncio Aires (RS, Brazil) aiming to investigate the occurrence of this family in the tobacco 

producing process.  During 6 months (November 2002 to May 2003) material was collected semi-

monthly using 33 traps localized in the tobacco warehouses (CTA) and at farm sites, containing 

tobacco leaves in decomposition process and the associated insect community, as well as using 

additional netting in the CTA warehouse.  More than 375 insect adults and 133 larvae belonging to 18 

insect families of five orders were collected and identified.  The principal result of this study was that 

no individual of the family Eulophidae were collected by trapping and netting, showing that the 

sticking of cocoons on tobacco leaves is occurring in the field and the empty cocoons remain on the 

leaves until the conclusion of tobacco processing. 

CTA-Continental Tobaccos Alliance, Venâncio Aires, RS Brazil. 

 

BUDIMIR A.(1); BOIC M.(1); PECINA M.(1); KOZUMPLIK V.(2) 

CORESTA Meet. Agro-Phyto Groups, 2005, Santa Cruz do Sul, abstr. APOST 05 

Flue-cured tobacco cultivars for efficient nutrient use. 

The quantity of applied mineral fertilizers in the production of a crop can affect the production costs 

and the environment.  Thus cultivars which can give good yield and quality at a lower fertilization rate 

should be interesting to crop producers.  In the flue-cured tobacco breeding program in "Croatian 

Tobaccos
"
 attention is paid to the cultivars that are efficient in nutrient use.  Usual fertilization for the 



5 

breeding nursery plot is 30 kg N + 25 kg P2O5 + 180 kg K2O per ha.  In order to screen the flue-cured 

cultivars efficient in nutrient use an experiment was carried out at two locations (Virovitica, sandy 

loam, pH 5,5; Kutjevo, silty loam, pH 5,7) for two years.  In the experiment (RCBD, four reps, three 

22-plant rows per plot, spacing 100 x 50 cm) five tobacco cultivars from the breeding program were 

grown in the first year, and eight cultivars in the second year, at two fertilization rates; 40 kg N + 

25 kg P205 + 150 kg K2O per ha, and 60 kg N + 35 kg P205 + 210 kg K2O per ha.  In the first 

experimental year no significant difference was found in yield, price and value of the cured leaf 

between the fertilization rates.  Most cultivars had slightly higher yield after applying the higher 

fertilization rate at both locations.  Average price and total value also slightly increased with the more 

intensive fertilization.  In the second year, the control cultivar DH17 followed the same pattern in yield 

response to the more intensive fertilization, but had slightly higher price at the lower fertilization rate.  

Other cultivars generally had slightly higher values for all agronomic trait at the lower fertilization 

rate.  Consequently, higher fertilization rate applied in this experiment was not justified for growing 

the tested cultivars.  In commercial flue-cured tobacco production in Croatia the recommended 

fertilization is 30-40 kg N + 25 kg P2O5 + 180-200 kg K2O (ha) and, the average yield (in dry farming) 

is about 2400 kg/ha. 

1. Croatian Tobaccos;  Zagrebacka 52, Kutjevo 34 340, Croatia. 

2. Faculty of Agriculture University of Zagreb, Svetošimunska 25, 10 000 Zagreb, Croatia. 

 

BURTON H.R.; BUSH L.P. 

CORESTA Meet. Agro-Phyto Groups, 2005, Santa Cruz do Sul, abstr.A 10 

Influence of air-curing practices on accumulation of tobacco-specific nitrosamines in burley 

tobacco. 

Previous studies by our laboratory have shown there is variability in accumulation of tobacco-specific 

nitrosamines (TSNA) in air-cured tobacco on a year to year, plant to plant, location to location and 

variety to variety basis.  Little or no information is available for producer harvesting practices of stalk 

cutting and handling of tobacco on accumulation of TSNA during air-curing.  In the USA burley 

tobacco is stalk cut, speared on a stick (6 plants per stick) and allowed to remain in the field for one to 

four days to ease handling before being transported to a curing barn.  Another method that is used less 

frequently is hanging sticks of harvested tobacco on portable curing frames and after three to four days 

transporting these frames to the curing barns.  A study was initiated to compare TSNA data from stalk-

cut tobacco that had been allowed to stay in the field, hung on portable curing frames and stalk-cut 

tobacco that was transported directly to a conventional curing barn after harvest.  Stalk-cut tobacco, in 

the field and on a portable curing frame, was transferred to the curing barn at 6, 8, and 14 days after 

harvest.  After curing three replicate samples were taken from the outside plants and the inner plants 

on a stick.  The samples were separated into lamina and midvein, ground and analyzed for individual 

TSNA, individual alkaloids, nitrate and nitrite.  There were statistically significant differences 

between post harvest handling of tobacco and nitrite and TSNA.  Position of stalks on the stick 

influenced the accumulation of TSNA for only the lamina.  From this study it is concluded there may 

be changes in post-harvest practices that can result in decreased accumulation of TSNA for burley 

tobacco. 

University of Kentucky, Department of Plant and Soil Sciences, Lexington, KY 40546, U.S.A. 

 

CONTILLO R.; GARGIULO N.R.; PUNZO G.; NAPOLITANO A. 

CORESTA Meet. Agro-Phyto Groups, 2005, Santa Cruz do Sul, abstr. APOST 06 

Evaluation of the effect of soil nitrate variability on nitrate distribution among leaf positions in 

burley tobacco plants. 

Mineral nitrogen content in cultivated soils is highly variable in time and space.  Dynamics of mineral 

nitrogen content in soils of temperate regions, during tobacco crop season, is characterized by the 

presence of fluctuations reaching often very high values.  Two question marks attracted attention: i) if 

fluctuations of NO3
-
 in soil can trigger any discontinuity in dynamics of nitrate in tobacco plants; ii) if 
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the tobacco plant can be used as a sensor to monitor the dynamics of NO3
-
 in soil.  A study was carried 

out in a plot belonging to a more complex trial on the effects of combination of nitrogen fertilization 

rates and irrigation levels on burley tobacco, variety C 104, in southern Italy.  The plot investigated 

was fertilized with 200 kg ha
-1

 and irrigated with 100% of field capacity restoration.  During the crop 

cycle, at weekly intervals, on two contiguous tobacco plants were determined the variations of nitrate 

and chlorophyll content in leaves, together with mineral nitrogen content of soil near the sampled 

plants.  Nitrate content of leaves showed different trends with leaf position during the plant age: in 

younger plants (up to 16 leaves) nitrate content was almost constant along the stalk, whereas in older 

plants the trend was decreasing moving upwards.  An opposite behaviour was found for chlorophyll 

content.  The nitrate content of soil showed a peak at the fourth sampling date.  Plant data were fitted 

with simple linear equation models to describe either the distribution of nitrate and chlorophyll along 

foliar position in plant and the dynamics of those distributions during the crop cycle.  An analysis was 

performed on parameters of models, searching for a correlation of some of them with nitrate soil 

content.  One week after the peak occurrence of nitrate in soil, the slope of regression NO3
-
 vs foliar 

position changed suddenly from about zero to negative value. 

Agricultural Research Council (C.R.A.), Via P. Vitiello 108, 84018 Scafati, Italy. 

 

CORREA A.D.S.; SOUZA M.V.; DE MEDEIROS C.V.; WILLANI S.A.; DE MORAES M.G. 

CORESTA Meet. Agro-Phyto Groups, 2005, Santa Cruz do Sul, abstr. P 04 

Identification of the causal agent of a tobacco yellowing disease. 

Yellowing is an emerging and very destructive disease that affects tobacco plants in the fields of 

southern Brazil.  The occurrence of the disease is generally related to burley tobacco growing in wet 

and warm seasons.  The most obvious disease symptoms are severe wilting and yellowing of leaves.  

Diseased plants also show darkened or brown-spotted roots and necrosis of stem tissue close to the soil 

level.  Although disease symptoms are strongly influenced by environmental conditions, the spatial 

and temporal pattern of disease in the field has led to the hypothesis that it may be caused by a 

pathogen.  Our research goal is to identify the causal agent of tobacco yellowing.  We have collected 

samples from stems and roots of diseased plants from 6 distinct tobacco fields.  Forty-three colonies of 

microorganisms were isolated using five different selective culture media.  Isolates were characterized 

according to vegetative and reproductive structures in eight distinct groups.  All of them were 

morphologically related to either species from genera Fusarium or Phytium.  Micelia of 3 isolates 

related to Fusarium and 5 isolates related to Pythium was inoculated in pots with plants from either 

burley TN90 or Golta cultivars.  Plants grown in a greenhouse 40 days after inoculation were scored 

for the presence of leaf and root symptoms.  Only plants inoculated with two Pythium isolates have 

shown severe wilting symptoms and necrosis in their roots and stems.  Re-isolated microorganisms 

from these roots were identical to those that were previously inoculated.  Both morphological 

parameters and molecular characterization of the two Pythium isolates using Internal Transcribed 

Spacer (ITS) regions 1 and 2, have indicated high similarity to Pythium deliense and Pythium diclinum 

species.  The possible sources of inoculum of tobacco yellowing caused by Pythium will be discussed. 

Laboratorio de Fitopatologica Molecular, Dept. de Fitossanidade da Fac. Agronomia, Avenida Bento 

Goncalves, 7712, CEP 91.540-000 - Porto Alegre - RS Brazil 

 

DE AZEVEDO R.; DA ROCHA A.B.; SARTORI L.; ÂNGELO WILLANI S. 

CORESTA Meet. Agro-Phyto Groups, 2005, Santa Cruz do Sul, abstr. PPOST 01 

Identification of cocoons and pupae as non-tobacco related material (NTRM). 

Tobacco (Nicotiana tabacum L.) (Solanaceae), is one of the most economically important agricultural 

crops in Brazil, where it is mainly cultivated in southern states, such as Rio Grande do Sul, Santa 

Catarina and Paraná.  In the past years, it has been observed that there is an increasing occurrence of 

insect cocoons and pupae attached to tobacco leaves, thus being considered an important component 

of non-tobacco related material (NTRM) for the tobacco industry.  The objective of this work was to 

collect data regarding occurrence and identification of cocoons and pupae found in tobacco leaves 
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from commercial fields in 2004/05.  Cocoons were collected from tobacco fields in Itaiópolis – SC.  

When the moths emerged they were sent for identification at Universidade Federal de Pelotas (UFPel).  

These insects were identified as Chrysodeixis (Pseudoplusia) includens (Walquer, 1858) (Lepidoptera: 

Noctuidae) and Autoplusia egena (Guenée, 1852) (Lepidoptera: Noctuidae).  C. includens eggs are 

whitish yellow or pale-green, and are laid singly on the leaves.  The larvae are pale-green, having three 

pairs of prolegs on the last three abdominal segments.  The adult is formed within the sixth instar, and 

a white silken cocoon is spun on the underside of leaves in which they pupate.  Later, moths emerge 

and have lighter spots in the brown forewings.  A female can lay up to 500 eggs.  According to 

literature, these loopers are pests of soybean, common bean, tomato, tobacco, cabbage, onion and 

lettuce, but they are inclined to cause sporadic damage.  A. egena is probably similar to C. includens 

and does not inflict economic damage. 

Knowledge of economic damage related to these insects occurrence will allow us to better manage 

control of these pests in order to reduce NTRM in processed tobacco. 

Universal Leaf Tabacos Ltda, Br 471, Km 49, P.O. Box 495, 96.835-640 - Santa Cruz do Sul, RS-

Brazil. 

 

DEEKE H.; VIDAL DE MEDEIROS C.; ENDER M. 

CORESTA Meet. Agro-Phyto Groups, 2005, Santa Cruz do Sul, abstr. APOST 07 

Breeding for bacterial wilt resistance in burley tobacco. 

Bacterial wilt, caused by R. solanacearum, is one of the most devastating diseases of tobacco.  

Because there are no available efficient control methods of this disease in the field, the development of 

resistant varieties may be an approach to reduce losses caused by bacterial wilt.  Sources of resistance 

to R. solanacearum in burley tobacco are relatively rare, and efforts are being made to overcome this 

difficulty.  In the past years, Universal Leaf Tabacos tobacco breeding program has developed new 

burley varieties with higher levels of resistance to R. solanacearum.  The strategies to overcome this 

lack of resistance in burley tobacco were, initially, the identification of burley tobacco lines tolerant to 

bacterial wilt and also transfer of resistance from flue-cured tobacco to other lines.  ULT 526 was 

identified in a bacterial wilt nursery as a tolerant genotype and was used in crosses with Oxford 207, a 

resistant flue-cured tobacco.  The segregating population was advanced through the Pedigree Method 

in a naturally infected field.  During many generations, the most resistant plants with burley tobacco 

agronomic traits were selected.  The resulting lines combine the traits of a vigorous burley tobacco 

associated with high level of resistance to R. solanacearum and are being used to develop new burley 

tobacco hybrids.  Some burley hybrids with excellent agronomic characteristics are available to meet 

the commercial needs, and new materials are currently being tested in field trials. 

Universal Leaf Tabacos Ltda, Br 471, Km 49, P.O. Box 495, 96.835-640 - Santa Cruz do Sul, RS-

Brazil. 

 

DEL PIANO L.; SORRENTINO C.; ABET M.; DI MURO A.; BARBATO L.; SICIGNANO M.; 

CUCINIELLO A.; COZZOLINO E. 

CORESTA Meet. Agro-Phyto Groups, 2005, Santa Cruz do Sul, abstr. A 28 

Genetic relationships among the newly discovered Nicotiana wuttkei and other Nicotiana species 

of section Suaveolentes using ISSR polymorphism. 

Nicotiana wuttkei is the last discovered species of the Nicotiana genus and described for the first time 

in 1991 by Clarkson and Symon, as a member of section Suaveolentes. 

At present there is little and disagreeing information about morphology and cytology of this species.  

Furthermore its systematic position is not yet clearly defined. 

The aim of this paper was to assess the genetic relationships among the newly discovered Nicotiana 

wuttkei and other Nicotiana species, belonging to the section Suaveolentes, using ISSR polymorphism, 

in order to characterize this species and to make an attempt to define its systematic position. 

Genomic DNA of Nicotiana wuttkei and 16 Nicotiana species, belonging to section Suaveolentes was 

extracted and amplified utilizing 15 different 3’and 5’ anchored primers.  Nine of them were chosen 
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on the basis of the clarity and reproducibility of bands.  All these primers revealed polymorphic 

patterns.  A number of bands from 22 to 38 were generated per primer, in the size ranging from 200 to 

2000 bp. 

A dendogram was constructed based on the similarity index matrix, using the arithmetic average of 

unweighted pair group method (UPGMA) to illustrate the genetic relationships among the Nicotiana 

species examined.  The results, till now obtained, indicate that the Nicotiana velutina is the most 

related species, in the section Suaveolentes, to Nicotiana wuttkei. 

To confirm these data, further experiments of amplification with a larger number of ISSR primers are 

in progress. 

Agricultural Research Council (C.R.A.), Via P. Vitiello 108, 84018 Scafati, Italy. 

 

DEO SINGH K.; KASTURI KRISHNA S.; KRISHNA REDDY S.V.; HARISHU KUMAR P.; 

SUBBA RAO R. 

CORESTA Meet. Agro-Phyto Groups, 2005, Santa Cruz do Sul, abstr. APOST 08 

Influence of preceding crops and nitrogen levels on yield and quality of FCV tobacco in vertisols 

of Andhra Pradesh, India. 

In the FCV tobacco growing rainfed vertisols of northern Andhra Pradesh, fertility status and the 

quantum of annual rainfall (around 1100 mm) received through south west monsoon (June-September) 

and north-east monsoon (October - December) provide ample scope for cultivation of a number of 

kharif (rainy season) crops preceding FCV tobacco.  Results of scientific research and experience with 

cultivation of different crops, over the years, suggest that different preceding kharif crops (i.e. soil 

improving, soil depleting and soil building) exert varying influence on yield and quality of succeeding 

FCV tobacco.  Thus, it is imperative to understand and determine the requirement of nutrients, in 

general and nitrogen, the most vital growth nutrient, in particular for FCV tobacco grown after kharif 

crops.  Hence, a field experiment was conducted during 2001-03 at CTRI Research Farm, Katheru, 

Rajahmundry, Andhra Pradesh in a split plot design replicated thrice with six treatments imposed in 

main plots during kharif (rainy) season viz., fallow, blackgram, paddy, soybean, maize and green leaf 

manuring and three nitrogen levels applied to FCV tobacco in rabi (winter) season (November-March) 

i.e. 30, 45 and 60 kg N/ha to subplots. 

Experimental results revealed that among the kharif crops grown preceding FCV tobacco, maize and 

soybean performed better by producing 4300 and 1990 kg average grain yield/ha, respectively in both 

the seasons.  Among the cropping systems, green leaf manuring-tobacco recorded significantly higher 

cured leaf (1921 kg/ha), bright leaf (877 kg/ha) and grade index (1390) followed by fallow-tobacco.  

The lowest values of above parameters were recorded in soybean-tobacco cropping system.  Higher 

net returns of Rs. 18,104/- and Rs. 18,007/- per ha were recorded in maize-tobacco and green leaf 

manuring-tobacco cropping systems, respectively.  Application of 60 kg N/ha recorded significantly 

higher cured leaf yield and grade index and was almost on par with 45 kg N/ha in respect of bright leaf 

yield.  The interaction effects of cropping systems and nitrogen levels though statistically not 

significant, the FCV tobacco preceded by maize, black gram, paddy and soybean responded up to 

45 kg N/ha only, whereas green leaf manuring-tobacco and fallow-tobacco cropping systems 

responded up to 60 kg N/ha in the production of bright leaf of FCV tobacco. 

The infestation of Orobanche, a total root parasite on tobacco was also influenced by different 

cropping systems.  The Orobanche infestation was relatively less when tobacco crop was preceded by 

different kharif crops as compared to tobacco preceded by fallow.  Minimum Orobanche infestation of 

1.75% was recorded in maize-tobacco cropping system and the maximum infestation of 21% was 

recorded in fallow-tobacco cropping system. 

Central Tobacco Research Institute, Rajahmundry, Andhra Pradesh, 533 105 India. 
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Microbial communities in Toscano tobacco fermentation. 
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The aim of this study is to investigate the chemical and biological changes occurring during Toscano 

cigar manufacturing.  The Toscano production process includes the dark fire-cured tobacco leaves 

fermentation; during this step toxic Tobacco Specific Nitrosamines (TSNA) accumulation takes place, 

maybe caused by microbial nitrite formation.  For this purpose, the development of microbial 

community was analysed.  Our results show that the fermentation can be divided at least into two 

different phases: in the first one, yeast growth is predominant and bacterial growth is slowed down; in 

the second phase, bacterial population increases while yeasts disappear. 

These results suggest that bacterial growth could be supported by yeast development. 

The occurrence of yeasts could be attributed to their ability to grow at low temperature and low pH.  

Probably the bacterial population flourishes after the yeast cells have reached stationary phase and 

grows on residual nutrients and autolysing yeast cells.  Yeasts and bacteria involved in the 

fermentation process have been isolated and characterized. 

Microbial morphological, genetic and biochemical data will be presented. 

The microbial communities were investigated by a combination of phenotypic and molecular 

approaches.  Different media were used for microorganisms isolation and a preliminary 

characterization was based on both colony and cell morphology.  The isolates were then identified by 

rRNA genes sequence analysis.  Finally, in order to investigate the role of the identified 

microorganisms in the manufacturing process, a preliminary biochemical characterization has been 

carried out. 

British American Tobacco Italia, R&D Biology Department, 80126 Naples, Italy. 

 

DI GIACOMO M.; CIARAVOLO S.; PARENTE D. 
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Evaluation of Mycorrhiza and P.G.P.R. (Plant Growth Promoting Rhizobacteria) treatment on 

Italian dark-fired tobacco growing and curing. 

There is increasing pressure on tobacco producers worldwide to grow their crops according to Good 

Agricultural Practices (abatement and control of phytochemicals in tobacco and the environment, soil 

and natural resource conservation) and to reduce TSNA content.  We focused on these topics of 

importance in Italian dark fire-cured tobacco for Toscani cigar production. 

The objective of this study was to evaluate the agronomic and qualitative effects of Mycorrhiza and 

P.G.P.R. treatments on 4 plots of Kentucky tobacco grown in Tuscany region that received different 

fertilization treatments.  Three plots were treated with commercial inocula available in Italy (mycelia 

and spores of the fungi of the genus Glomus, living cells of Trichoderma viride, living cells of 

Streptomyces sp.) and a fourth received no inoculum.  Treatments with equal amount of inoculum for 

each plot were performed in seeding soil and repeated at ploughing and transplanting.  Control plot 

without inoculum received the usual fertilization amount applied in that region: 120, 160 and 230 kg 

of N, P, K ha
-1

.  The three inoculated plots received respectively no transplanting fertilization, 50% of 

control fertilization, 100% of the control fertilization. 37 days after transplanting, all four plots were 

treated with 104 kg N ha
-1

 as ammonium nitrate. 

All plots had an excellent development and no phytosanitary problem was observed during the season.  

No yield or quality difference was observed among plots. 

Curing was performed in a traditional Tuscan barn.  Analyses of nitrite and TSNA in lamina and 

midrib revealed that nitrite development and TSNA formation are strongly correlated.  No significant 

difference was observed among tobacco leaves derived from different plots. 

Mycorrhiza and PGPR bacteria can improve tobacco production by reducing the amount of 

fertilization and saving chemical treatments, but they seem not to reduce TSNA amount in dark fire-

cured tobacco because of the typical curing method adopted which probably smoothes differences 

among plots.British American Tobacco Italia, R&D Biology Department, 80126 Naples, Italy. 

 

DI GIACOMO M.; NAPPI L.; SILVESTRO D.; PAOLINO M.; PARENTE D. 

CORESTA Meet. Agro-Phyto Groups, 2005, Santa Cruz do Sul, abstr. APOST 10 
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Solid state fermentation of dark fire-cured tobacco for Toscano cigar production in a laboratory 

scale bioreactor. 

Toscano cigar production is based on fermentation of dark fire-cured tobacco in great bulks of 500 kg.  

The process starts with the rise of leaf moisture (by dipping) to a such water activity to sustain the 

development of the wild phylloplane microflora.  The intense growth modifies leaf characteristics (pH 

rise from acidic to alkaline condition) contributing to define Toscano typical smoke. 

Tobacco fermentation takes place in great bulks, which cause considerable amount of heat evolution, 

which is a function of the metabolic activities of the microorganisms.  Oxygen diffuses and undergoes 

bioreactions that liberate heat.  This heat is not easily dissipated due to the poor thermal conductivity 

of the substrate.  Under these circumstances, temperatures can rise to as high as 70 °C. 

We have developed a laboratory system to monitor and predict fermentative events at the factory 

scale.  A cylindrical packed-bed bioreactor was designed to work under isothermal conditions.  The 

reactor was ideal to ferment small quantities of tobacco and was made up of a column aerated from the 

bottom with humidified air and placed in a thermoregulated room.  Experiments were conducted with 

constant temperature and air flow.  Moreover, experiments were conducted in presence/absence of 

different microbial starter cultures. 

Fermentation courses were monitored by measuring microbial counts and chemical/physical 

modification of the substrate. 

With the lab scale system we obtained different kinds of information on the role and dynamics of the 

microorganisms involved in the fermentation process and on the influence of different environmental 

conditions. 

We found an important role for yeasts as fermentation starter at low pH values. 

Nitrite and TSNA formation were investigated and their values were linked to different environmental 

conditions applied. 

British American Tobacco Italia, R&D Biology Department, 80126 Naples, Italy. 

 

DI MURO A.(1); SORRENTINO C.(1); DEL PIANO L.(1); ABET M.(1); CASELLA M. (2); 

SIMI S.(2); BARBATO L. (1); COZZOLINO E. (1); LEONE V. (1); CUCINIELLO A.(1) 

CORESTA Meet. Agro-Phyto Groups, 2005, Santa Cruz do Sul, abstr. PPOST 02 

Tobacco genotoxicity depending on genetic types, agronomic practices, and aphicide treatments. 

In 2004 a three-year research program began both on tobacco alternative use and cigarette smoke 

condensate (CSC) mutagenesis. 

The aim of this last sub research project is to assess whether cigarette smoke condensate (CSC) 

mutagenesis depends on tobacco genotypes, or agronomic practices or both.  This research will also 

allow to assess a true genotoxic hazard for human health from condensate instead of giving indications 

of doubtful tar content. 

CSC from two tobacco types (Flue-cured Virginia Bright, cultivated either as “topped” and 

“untopped” - grown as old Italian style - and air cured burley, cultivated either as “aromatic” and 

“neutral” - grown as Italian style), each repeated in two different places in Italy, was used.  Different 

nitrogen concentrations, different cure modalities and one or two aphicide treatments were also taken 

into consideration. 

Induction of chromosome aberrations (AC), sister chromatid exchanges (SCE) and micronuclei (MN), 

either in human lymphocytes and mammalian cell lines engineered with single cytochromes, were 

used as cytogenetic biomarker of genotoxicity. 

Preliminary data from 2004 growing showed differences in mutagenicity among CSC from different 

tobacco types and cultural techniques (topped vs. untopped, with the aromatic burley being the most 

mutagenic).  Furthermore, SCE induction seems dependent on metabolism, while AC are not.  

Experiments are in progress with 2005 tobacco cultivations to confirm and to extend these results. 

1. C.R.A. - Istituto Sperimentale per il Tabacco, Via P. Vitiello 108, 84018 Scafati (SA), Italy. 

2. CNR - Instituto of Clinical Physiology, Area della Ricerca, 56124 Pisa, Italy. 

 

EBERHARDT H.J. 
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Endotoxins on tobacco and tobacco products - a new issue for the industry? 

Endotoxins are cell membrane components and fragments of Gram-negative bacteria as well as blue-

green algae.  In biochemical terms these are thermoresistant lipopolysaccharide complexes (LPS) that 

are composed of different polysaccharide chains and a relatively uniform lipid (Lipid A) according to 

species.  They should not be confused with the protein crystals derived from B. thuringiensis, which 

are used as insecticides worldwide.  The effect of endotoxins on humans is dependent on various 

factors.  Uptake by inhalation can lead to acute and chronic toxic effects on the airways. 

It has long been known that tobacco plants are colonised by a multitude of microorganisms such as 

bacteria, yeasts and fungi during the vegetation period.  In addition, bacteria fulfil important tasks 

during certain stages of processing, such as fermentation.  Recent studies have shown that bacterial 

endotoxins can be released during various stages of tobacco processing.  Thus quantities of up to 

106 ng/m
3
 are measurable, particularly during opening of the bales and weighing of the raw tobacco 

(Reiman and Utti, 2000).  However, endotoxins can also be identified and quantified as cigarette 

smoke constituents, bound to smoke particles and in the blood of exposed persons (Hasday et al. 

1999). 

An analysis of the endotoxin problem and a summary of the present state of knowledge about 

occurrence, toxicity, methods of detection and preventive measures will be made, taking particular 

account of the existing literature on tobacco and tobacco products. 

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

 

ESPINDOLA E. 
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Loose leaf barn for the curing of flue-cured tobacco. 

The objective of this system is the labor reduction in the curing process of flue-cured tobacco.  The 

system is based on the forced air flow generated by a fan of 940 mm activated by an electrical engine 

of 2 HP which produces an air volume of 370 m3/minute which passes through a heater exchanger 

getting warm and then, it passes through the tobacco loose leaves arranged with the stem on the wood 

rail at the vertical position removing the humidity of the leaves. 

The humidity and the temperature are controlled by an electronic panel which can be automatic or 

semi automatic. The readings are obtained through Thermometers of dry and wet sensors. 

The structure has two tears of mobile rails. The first one is located at 36 cm from the floor and the 

second at 108 cm. This structure makes the loading of the barn easy. 

The curing process takes about 140 hours consuming around 3.5 kg of firewood per kg of cured 

tobacco and around 250 kWh of electrical energy. 

These barns can be constructed with frames of concrete or bricks. The roof is made of cement fibres 

coated internally with aluminium laminas. 

The main advantages are: 

 Labor reduction, of at least 50% 

 Possibility of large increase of the grown area with the same number of workers 

 Increase the tobacco yield, in approximately 130 kg/ha, by eliminating the losses caused by the 

stitching machine 

 Better tobacco quality 

 Elimination of the stitching machine and the sowing string 

 Less contact of the workers with the tobacco 

 Less accidents risks 

 Indirect heating through the heater exchanger 

Souza Cruz SA, Blumenau, Santa Catarina, Brazil. 

 

FISHER L.R.; SMITH W.D.; PARKER R.G.; TAYLOR Z.G. 

CORESTA Meet. Agro-Phyto Groups, 2005, Santa Cruz do Sul, abstr. APOST 11 
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Effect of lower leaf removal on yield, quality, and grade distribution of flue-cured tobacco. 

Lower stalk grades are not in as high demand as upper stalk grades by leaf dealers and some cigarette 

manufacturers.  Many leaf purchasers in the United States have expressed interest in eliminating lower 

stalk grades of flue-cured tobacco.  In addition, elimination of quota and acreage restrictions on 

tobacco production in the United States may give growers more options for the management of their 

crop throw.  Research was conducted in 2003 and 2004 to evaluate the effect of lower leaf removal on 

the yield, quality, and grade distribution of flue-cured tobacco.  Treatments included removing either 

the bottom four or eight leaves at topping time and harvesting the remainder of the leaves either two or 

three times.  Control treatments consisted of no lower leaf removal with either three or four harvests.  

Removal of four leaves reduced yield from 0-12%.  Removal of eight leaves reduced yield from 21-

23%.  Removal of four leaves eliminated priming grades and removal of eight leaves eliminated 

priming and lug grades.  No quality differences were observed with any treatments.  Removing four or 

eight leaves reduced harvest and curing cost and increased the average selling price per kilogram.  

However, removing eight leaves resulted in a 10-12% decrease in gross return per hectare. 

North Carolina State University, Crop Science Department, Raleigh NC 27695, U.S.A. 

 

FORTNUM B.A. 
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Avirulence genes in Ralstonia solanacearum may reduce colonization of tobacco stem tissue. 

Bacterial wilt (Ralstonia solanacearum) is an extremely damaging disease of flue-cured tobacco in 

North and South Carolina.  Mechanical transmission of R. solanacearum on machine toppers, 

harvesters and stalk cutters has increased disease losses within North and South Carolina.  Field trials 

conducted in R. solanacearum infested sites have shown that R. solanacearum can be easily spread 

during machine topping and harvesting in some fields but not others irrespective of the level of 

bacterial wilt within the field.  R. solanacearum isolates, collected from tobacco fields, were selected 

to evaluate their ability to colonize tobacco stem tissue.  Tobacco stems were inoculated with the R. 

solanacearum isolates by misting bacteria of each isolate (10
6
 cfu/ml) onto a simulated topper blade 

immediately prior to flower removal (topping).  Disease development was evaluated 3-6 weeks 

following inoculation by rating field plots for disease on a 0 to 5 scale.  Isolates differed in their ability 

to colonize stem tissues (P = 0.01) and could be divided into two groups; namely, stem colonizers and 

non-stem colonizers (disease index 3.3 – 4.9 and 0.1 – 0.2, respectively).  Two stem colonizers and 

two non-stem colonizers were selected for root inoculation studies.  All four isolates, both stem 

colonizers and non-stem colonizers, caused severe bacterial wilt disease when the bacterium was 

applied to roots at transplanting when compared to an uninoculated control (P = 0.01).  The potential 

role of avirulence genes in R. solanacearum colonization of tobacco stem tissue will be discussed. 

Clemson University, Pee Dee REC, Florence SC 29506-9706, U.S.A. 

 

GACA M.; PHILLIPS J.; THORNE D.; LOWE F.; WILSON J.; McEWAN M.; RICHTER A.; 

MASSEY E.D. 
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A new system for measuring the toxicity of mainstream cigarette smoke. 

Cigarette smoke is a complex mixture of thousands of chemicals distributed between the particulate or 

‘tar’ phase and the vapour phase, which constitute 5% and 95% of whole smoke by weight, 

respectively.  Historically, the in vitro toxicological assessment of smoke has only measured the 

activity of the particulate phase.  However, the vapour phase contains many components, such as 

aldehydes and oxides of nitrogen, which may induce biological effects.  Therefore, we have designed a 

novel system for exposing in vitro cultures of human lung epithelial cells to mainstream cigarette 

smoke.  The cells are housed in a Perspex chamber and maintained at an air-liquid interface.  Freshly 

generated whole smoke is diluted with air and delivered to the chamber to enable direct exposure of 

the cells.  With this technique we have measured the effects of serial dilutions of smoke on cell 

viability, DNA damage, gene expression and cytokine production using two different in vitro cell 
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models: NCI-H292 lung carcinoma cells and differentiated mucociliary cultures of primary lung 

epithelial cells.  Whole smoke reduced cell viability and induced oxidative DNA damage in a dose-

dependant manner.  Smoke also stimulated the gene expression and/or production of a number of 

mediators, such as interleukin-8 and matrix-metalloprotease-1, which are implicated in the 

pathological processes that occur in smoking-related lung disease.  We propose that this system may 

be adapted for studying other aerosols and could help to reduce the use of animals in inhalation 

toxicity studies in the future by providing an alternative in vitro method for evaluating the effects of 

aerosols and gaseous mixtures. 

British American Tobacco, R&D Centre, Regents Park Rd, Southampton SO15 8TL, U.K. 

 

GALINA E.(1); MOCELIN R.(2) 
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Control of potato tuberworm, an emerging tobacco pest in Brazil. 

Potato tuberworm, also known as tobacco splitworm, causes damages in all phases of tobacco 

production, that is, from seedbed to curing.  The causal agent has been identified as Phthorimaea 

operculella (Zeller), a frequent pest in potato fields in Brazil.  The first problems in tobacco were 

noticed in 1999 and since then the problem has been spreading to all areas of tobacco production.  The 

most severe damages are caused when the attack occurs at transplanting time when the larvae destroy 

the tip of the seedlings, so killing the young plants or causing suckers to emerge.  Later on in the 

season attacks on the leaves are noticed through the “window” effect after the worms eat all inner 

tissues and only leave the upper and lower external layers of the leaves.  In order to select insecticides 

which could control the pest early in the season, field trials have been carried out.  Selection of 

products to be tested was based on literature reports and from these the less risky ones to the farmers 

have been chosen.  Insect growth regulators that inhibit the production of chitin have presented very 

good results and were introduced into the areas where tobacco production was undergoing heavy 

attack right after transplanting. 

1. Souza Cruz R&D Center - Rio de Janeiro (RJ) – Brazil. 

2. Souza Cruz Leaf Department - Based at Cascavel (PR) - Brazil. 

 

GESSER V.; BREMM F. 
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Evaluation of winter cover crops species in the Brazilian southern area. 

Eight species of winter cover crops were utilized, before the tobacco season, on a medium fertility 

soil, between March and October of 2004.  The objective was to evaluate the green and dry matter 

production of each species and to identify how long they kept its vegetable presence over the soil, for 

soil protection.  Treatments were constituted by 8 individual winter cover crop species and 8 

associations between these species.  Individually, the utilized species were: turnips (Raphanus 

sativus), black oat (Avena sativa), white oat (Avena sativa), vetch (Vicia sativa), rye (Secale cereale), 

white lupine (Lupinus aureus), ryegrass (Lolium multiflorum) and wheat (Triticum aestivum).  

Associated, the utilized species were equally divided to form the following mixtures:  (1) Black Oat + 

Vetch,  (2) Turnips + White Oat + Vetch,  (3) Turnips + Black Oat,  (4) Turnips + Rye + Vetch,  (5) 

Turnips + Rye,  (6) Turnips + Vetch,  (7) Turnips + Wheat  and (8) Turnips + Ryegrass.  The 

experiment design was random blocks, with 30 m
2
 plots, and two reps.  Data of green and dry matter 

was collected at 100 days after sowing.  From all individual species, the turnip was the one with 

greater green and dry matter production, with 39,000 kg/ha of green matter at flowering stage and 

5,124 kg/ha of dry matter.  The least effective treatment was the wheat, with 18,230 kg/ha of green 

matter and 2,100 kg/ha of dry matter.  In treatments with associated species, the best green and dry 

matter was found in Turnip + Rye, with 43,100 kg/ha of green matter and 5,365 kg/ha of dry matter.  

At 140 days after sowing, new data was collected to evaluate the durability of the cover crop in the 

field.  The best soil cover was the ryegrass, covering 73% of the covered area found at 100 days after 
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sowing.  The least effective cover species was the Vetch, with only 23% of the covered area found at 

100 days after sowing. 

CTA-Continental Tobaccos Alliance, Venâncio Aires, RS Brazil. 

 

GRECO M.M.(1); KÖHLER A.(2); DA COSTA R.(1) 
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"Diatomaceous Earth and Rice Hull Ash": two new alternatives to control Lasioderma 

serricorne (F.) in tobacco warehouse condition. 

Diatomaceous Earth (DE) is an approved and registered product for use against indoor and outdoor 

crawling insects.  DE is odorless and nontoxic, composed of finely milled fossilized shells of 

minuscule organisms that present microscopically fine, sharp edges that desiccate the insects' 

exoskeleton upon contact and dehydrate the insects within hours.  The chemical analysis of Rive Hull 

Ash (RHA) showed a percentage of SiO2 of 96,65%, having as main impurities K2O, CaO, Al2O3, 

MgO and P2O5, and the mineralogical analysis that the ash presents silica in the (reactive) or 

crystalline (practically inert) form, directly relate to the temperature and the method of attainment of 

the ash.  The microscopical structure of RHA is similar to that of DE.  The objective of Kannenberg 

Ltda. and the University of Santa Cruz do Sul in conducting this project was to compare the 

effectiveness of DE and RHA on the population of Lasioderma serricorne (L.s.) in tobacco 

warehouses in the region of Santa Cruz do Sul, RS, Brazil.  Lasioderma serricorne (F.) (Insecta, 

Coleoptera, Anobiidae), a common pest found in stored products, was monitored by pheromone traps 

in all tested warehouse and laboratory settings.  The field work was carried out at Kannenberg Ltda. 

and in farms of associated tobacco growers in southern Brazil.  All laboratory and field treatments 

with DE (2001 to 2005) showed that DE represents a possibility to control the population of L.s., 

provoking a significant reduction (50-83%) of the number of individuals.  Together with conventional 

techniques DE is an alternative for the control of this tobacco pest.  The tests with RHA (2004 to 

2005) indicate the effectiveness of L.s. control in the laboratory as well as in field conditions, cracking 

the exoskeleton upon contact and dehydrating the insect, similarly to DE.  Both products show the 

highest effectiveness in dry application provoking a decrease (50-91%) of the population of L.s. in 

tobacco warehouses at Kannenberg and at growing sites. 

1. Kannenberg & Cia. Ltda, BR 471 Km 133,5 S/N, Santa Cruz do Sul, 96835-640, RS Brazil. 

2. University of Santa Cruz do Sul, Department of Biology, Entomologic Laboratory, Av. 

Independência 2293, Santa Cruz do Sul, 96815-900, RS Brazil. 

 

GUNNESWARA RAO S.; DEO SINGH K.; VENKATESWARLU P.; SIVA RAJU K. 

CORESTA Meet. Agro-Phyto Groups, 2005, Santa Cruz do Sul, abstr. P 09 

Implications of tritrophic interactions in the integrated pest management of Spodoptera litura F. 

in tobacco and its associated vegetation system. 

Tobacco crop environment consists of producers (tobacco and companion crops/ vegetation), first 

order consumers (insect pests, disease causing agents etc) and second order consumers (predators, 

parasitoids etc.).  These components of the biosystem closely interact in an intricate food web or 

tritrophic web.  Abundant genetic variation in tobacco leaf morphology and chemistry exhibited in 

different tobacco types at vegetative growth stage determined the percent survival of first instar larvae 

of the insect pest Spodoptera litura F., and its entomophages viz., egg parasitoid Telenomus remus 

Nixon, and larval parasitoid Glyptapanteles africanus Cameron.  The pathogenicity of nuclear 

polyhedrosis virus affecting S. litura was also varying when the pest was fed on different tobacco 

types.  In the associated vegetation comprising castor (Ricinus communis L.) an ovipositional trap crop 

of S. litura and certain weed hosts of the latter, distinct differences noticed regarding the survival of 

the pests and its natural enemies were attributable to leaf chemistry.  The results revealed that factors 

promoting the survival of the pest namely, shorter non sticky trichomes, lower amount of 

allelochemicals like nicotine, rutin and chlorogenic acid and leaf surface waxes and higher amounts of 

chlorophylls and carotenoids were all favourable for survival of the pest and parasitoids whereas the 
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reverse was true for enhancement of the insect pathogen (NPV) activity.  Thus, it was concluded that 

Lanka tobacco type, Lanka special, castor varieties, Aruna and DCS-9 and the weed host, Boerhaavia 

diffusa L. were supportive for the activity of the pest and natural enemies as well whereas Nicotiana 

rustica L. (Badami local), Turkish tobacco (Samsun), castor varieties Soubhagya and DCH-4 and the 

weed, Commelina benghalensis L. though not much favourable for survival of the natural enemies but 

significantly enhanced the virulence of the insect pathogen (NPV).  Fine tuning of biological control 

of tobacco pests relies on deeper understanding of the chemistry and morphology of tobacco plant and 

its impact on the herbivore (insect pests) survival and development and the direct and indirect effects 

imposed on the bioagents.  Identification of morphological and chemical traits that promote beneficial 

insect activity in tobacco plants and the prospects of utilizing them in IPM programmes are discussed. 

Central Tobacco Research Institute, Rajahmundry, Andhra Pradesh, 533 105 India. 

 

GUNATILAKA R.D.; DISSANAYAKA D.M.R.L. 
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A comparison of methods for effective control of sucker development in tobacco. 

The effective control of suckers is of great importance in tobacco cultivation.  At present, two 

suckericides are being used in Sri Lanka, namely coconut oil and chemical formulation called Stomp® 

(pendimethalin).  These suckericides are problematic due to their low effectiveness in desuckering, 

high labour intensiveness in application and eventually, low cost benefit to the farmer. 

A study was initiated to evaluate three different compounds for desuckering tobacco plants.  These 

compounds were Flumetralin (Prime+ ®), Nathehalin Acetic Acid (NAA) and 2,4 – 

Dichlorophenoxyacetic acid (2,4 – D).  Two concentration levels of each solution were tested on their 

effectiveness in sucker control.  Each treatment was imposed on ten plants at two experimental sites 

(Galewela – Kudawewa and Mahiyangana – Kudagama).  Evaluation was based on dry weights of 

suckers induced after the application of suckercides, weight and quality of the yield. 

The plants treated with Prime+ ® and 2,4 – D did not develop suckers.  The highest sucker 

development was observed from the plants to which, the chemicals were not applied.  The plants 

treated with 4% Prime+ ® showed the highest green leaf yield at Mahiyangana.  In Galewela, the 

highest green leaf yield was obtained from plants treated with the mixture of 3.6% Prime+ ® and 4% 

Coconut Oil solution, and 0.5% NAA solution.  The plants treated with 2,4 - D in both sites produced 

the lowest green leaf yield.  The quality of the yield was greater in the plants where, Prime+ ® was 

applied.  Hence, these plots produced the highest percentages of bright grades. 

The study illustrated the mixture of 3.6% Prime+ ®  and 4% Coconut Oil solution, and 4% Prime+ ® 

solution are the most effective chemicals in desuckering tobacco.  The mixture of 3.6% Prime+ ® and 

4% coconut oil seems to be more cost effective in Galewela site and 4%  Prime+ ® in Mahiyangana 

site. 

Ceylon Tobacco Company Ltd., P.O. Box -62, Kandy, Sri Lanka. 

 

GUTIERREZ W.; MELTON T.A. 
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Finding the connection between target spot of tobacco in greenhouses and target spot of tobacco 

in the field. 

The potential of introducing target spot strains in infected tobacco transplants from the greenhouse to 

the field was studied in three locations in North Carolina.  Three environmental conditions were set to 

evaluate the survival rate of 14 introduced Rhizoctonia solani strains into the field:  a) supplemental 

irrigation of field plots after transplanting,  b) supplemental irrigation on field plots at growth stage 6 

and 7,  and c) typical farm conditions without supplemental irrigation.  Target spot strains were 

introduced on infected seedlings.  Samplings in the field were done on inoculated plants with 

symptoms of target spot 20 days after transplanting and when plants were topped.  Approximately 

2800 isolates were collected from the three locations in study.  Isolates were paired against their 

respective inoculated strain to determine the rate of recovery of each introduced strain.  Preliminary 
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results from the three locations indicated that survival of the introduced Rhizoctonia strains was 

variable in each location.  Eleven percent of the isolates were recovered in the first sampling date in 

the location where supplemental irrigation was given at early stages after transplanting.  Although not 

all the Rhizoctonia strains introduced had the same rate of survival, at least 50% of them were 

responsible for some of the target spot in the field when supplemental irrigation was given at early 

growth stages.  No Rhizoctonia strains were recovered in the location where supplemental irrigation 

was given on fields at growth stage 6 and 7.  These results confirmed the potential carryover of the 

pathogen in infected transplants from target spot contaminated greenhouses into the field. 

North Carolina State University, Department of Plant Pathology, Raleigh NC 27695, U.S.A. 
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Good Agricultural Practices: eliminating child labour in tobacco-growing. 

Launched in October 2001 in Geneva, the ECLT Foundation (Eliminating Child Labour in Tobacco-

growing) is a multi-sectorial initiative that groups: 

 trade unions: the International Union of Food, Agricultural, Hotel, Restaurant, Catering, 

Tobacco and Allied Workers' Associations (IUF) 

 tobacco farmers' associations: the International Tobacco Growers Association (ITGA) 

 multinational tobacco processing companies: Dimon, Standard Commercial (now Alliance 

One), Tribac, Universal Leaf 

 multinational tobacco manufacturing companies: Altadis, British American Tobacco, 

Gallaher, Imperial Tobacco, Japan Tobacco, Philip Morris International, Philip Morris USA, 

Scandinavian Tobacco 

 and, as advisor to the Foundation Board, the UN's International Labour Organisation (ILO). 

Background 

Like other agricultural sectors, tobacco-growing is not exempt from the phenomenon of child labour, 

which sees children denied of their right to education, safety, health and well-being.  The challenge to 

eliminate child labour is particularly difficult in developing countries due to widespread poverty: the 

difficult socio-economic conditions in which families live and the poor performance of the education 

system force small-holder farmers to involve their children in their own economic activities.  Child 

labourers face many health, safety and occupational hazards by working long hours, being exposed to 

toxic agrochemicals and performing strenuous work. 

Foundation activities 

To address this problem, the ECLT Foundation has developed a strategy that focuses on carrying out 

independent research and supporting field projects. 

By funding different pilot projects in areas where child labour is prevalent, the ECLT Foundation acts 

concretely in favour of children and their communities.  These projects do not tackle child labour in 

isolation, but rather apply a comprehensive approach by integrating: 

 prevention 

 protection and rehabilitation of child labourers 

 improvement of the communities' living conditions and labour standards. 

The presentation will focus on describing the impact of the 6 projects that are currently supported by 

the ECLT Foundation in Kyrgyzstan, Malawi, Philippines, Tanzania and Uganda. 

ECLT Foundation, 28 rue du Village, 1214 Vernier, Geneva, Switzerland. 
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Evaluation of soil suitability for tobacco production in Virovitica-Podravina county. 

As tobacco is an agricultural crop of special interest and importance in Virovitica-Podravina County, 

the paper presents the results of the evaluation of agricultural land suitability for tobacco production.  
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Suitability evaluation was done according to the FAO method of land evaluation, taking into account 

the long tradition of tobacco production in this area.  The main source of relevant data was the Land 

Information System of Virovitica-Podravina County, made in 2003 for the needs of planning further 

agricultural development and sustainable development of agriculture, and rational use of space in 

general. 

Using the basic soil map and the determined characteristics of mapping units, relief and climate, 

considering the requirements of intensive tobacco production, suitability of mapping units was 

evaluated and a map of land suitability for tobacco production was designed in the scale 1:100,000.  

The land suitability map served as the basis for making an inventory of areas, which showed that soils 

suitable for tobacco production accounted for 53% of agricultural land out of the overall agricultural 

area.  The share of highly suitable soils or soils without severe limitations is 23%, moderately suitable 

soils or soils with moderately severe limitations 22%, marginally suitable soils or soils with severe 

limitations 8%.  Not suitable soils make up 47%, of which 24% are currently not suitable soils, and 

23% permanently not suitable soils.  These data constitute a very valuable source of information about 

the suitability and distribution of land resources important for further planning of the tobacco 

production development in the territory of the studied county. 

1. Faculty of Agriculture, University of Zagreb, Croatia. 

2. Tobacco Institute, Zagreb, Croatia. 

3. Croatian Tobacco, Virovitica, Croatia. 
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The art and science of tobacco breeding and production. 

The objective of our research program is to develop high yielding, high quality, flue-cured and burley 

tobacco cultivars with sufficient disease resistance for productive tobacco production worldwide.  A 

comprehensive research program has been developed combining laboratory and plant pathology 

techniques with extensive field testing.  The search for major genes using molecular markers, selection 

of doubled haploid segregants possessing multiple traits of interest, and intensive disease nursery 

screening for multiple pathogens are major components of the research program.  In addition, 

investigation of negative agronomic effects associated with disease resistance genes is another 

important part of the research program.  The investigation of additional male sterile cytoplasm sources 

is an important step in reducing the genetic vulnerability of the crop and improving the efficiency of 

hybrid seed production.  Chemistry analysis, low converter selection, agronomic performance and 

seed development traits are evaluated for all our breeding lines and commercial hybrids. 

1. ProfiGen do Brasil, Santa Cruz do Sul, RS, Brazil. 

2. FW Rickard Seeds, Inc., Mebane, NC 27302, U.S.A. 
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Monitoring for dimethomorph resistance and evaluation of fungicides for blue mold control on 

burley tobacco. 

Peronospora tabacina causes an economically important disease known as blue mold on cultivated 

tobacco.  Burley tobacco growers in North Carolina suffer average losses of approximately 30% per 

year from blue mold epidemics.  Availability of effective chemical treatments for preventing and 

managing P. tabacina populations is crucial for production of burley tobacco in North Carolina.  

Studies with the new chemistry fungicide dimethomorph began in 1988 and provided data on efficacy 

and mode of action against the pathogen.  Acrobat MZ (a combination of dimethomorph and 

mancozeb) was shown to be effective against exotic Ridomil-resistant isolates and was recommended 

as a preventative fungicide for blue mold control.  However, Acrobat MZ has been replaced with 

Acrobat 50WP (dimethomorph only), which is not marketed with a protectant fungicide to prevent the 
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development of resistant strains.  In 1995, Ridomil resistance became widespread among populations 

of P. tabacina.  Isolates collected in North Carolina in 1999 were all insensitive to metalaxyl at 100 

ppm, yet sensitive to dimethomorph at 1.0 ppm.  Since then, populations of P. tabacina have been 

monitored for dimethomorph resistance; there have been no shifts in sensitivity.  Currently Acrobat 

50WP is the only blue mold fungicide that is effective and consistently safe for burley tobacco.  Its 

active ingredient, dimethomorph, has been reported to select for resistance in other pathosystems when 

not used with a protectant fungicide.  It is therefore crucial that other fungicides are identified as 

viable alternatives to Acrobat 50WP in the likely event that strains of P. tabacina develop resistance. 

Data will be reported on: 1) Dimethomorph sensitivity of new 2005 isolates of P. tabacina,  and 2) 

The evaluation of new and experimental fungicide treatments for control of blue mold in the 

mountains of North Carolina. 

Department of Plant Pathology, North Carolina State University, Mountain Horticultural Crops 

Research & Extension Center, 455 Research Drive, Fletcher, NC 28732, U.S.A. 
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F1 and F2 populations of converter and non-converter air-cured tobacco plants. 

The gene responsible for conversion of nicotine to nornicotine in tobacco (Nicotiana tabacum L.) is 

reported to be simply inherited, but the phenotype of progeny is not always predictable.  It is likely 

that there are some heritable factors, such as transposable elements, regulatory or modifier genes, 

affecting the expression and stability of this trait.  The objective of this study was to test the F1’s and 

F2’s between stable and unstable converters and non-converters, with particular reference to the mode 

of inheritance.  Ten crosses were made between converter and non-converter burley and dark tobacco 

parents.  Thirty four plants, some in each F1 population, were selfed to produce F2 populations.  Fifty 

plants in each F1 and F2 population were individually sampled, treated with ethylene to maximize 

conversion, cured and analyzed for nicotine and nornicotine.  All but two of the F1’s were 

homogeneous populations of high converters and the parents were derived from stable, uniform lines.  

Two of the F1 populations were heterogeneous; in both instances, one of the parents proved to be 

unstable.  The F2 populations derived from the stable F1’s segregated in a 3:1 ratio of converters:non-

converters; the converters and non-converters were uniformly high or low, there were no 

intermediates.  F2 populations derived from the unstable F1’s did not segregate in any recognizable 

pattern.  We hypothesize that conversion is controlled by a single dominant allele, with a 

corresponding recessive non-converter allele, and that there is some other factor that regulates 

expression of the converter allele in a quantitative fashion.  If either parent is derived from a 

heterogeneous population, it could be carrying this factor, which is transmitted to the progeny.  A 

uniform high converter F1 population and an F2 segregating in a 3:1 ratio indicates that: a) the 

dominance is complete, b) the expression in all heterozygote plants is complete and c) the 

unstable/regulatory factor is absent. 

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

 

JACKISCH R.M.; DA SILVA M.L.P.; PEREIRA C.D. 

CORESTA Meet. Agro-Phyto Groups, 2005, Santa Cruz do Sul, abstr. APOST 15 

Evaluation of cover crop species in no-till tobacco production system in Brazil's southern area. 

The no-till system is one of the most important technologies to minimize soil erosion considering not 

only the tobacco crop but also in the off-season when the winter crops are in the growing period.  A 

field experiment was carried out to evaluate the yield, quality index and gross income of production of 

the leaf tobacco in the no-till system utilizing straw coming from winter cover crop blends.  The trial 

was developed with the variety PVH 20 under farm conditions in the Southern Area of Brazil’s state 

of Rio Grande do Sul during the 2004/05 crop.  The factorial design (4 x 2) was utilized over 

randomized blocks with three replications.  The winter cover crops black oats (Avena strigosa), rye 

(Secale cereale), barley (Hordeum vulgare) and triticale (Triticale sp.) were sown individually and 
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associated with turnips (Raphanus sativus).  The winter cover crops sowing time was 120 days before 

the tobacco transplanting time.  Glyphosate was applied 30 days before the tobacco transplanting time 

to eliminate the cover crop development.  When turnips were associated with all the other specified 

winter crops, significant higher tobacco yield was identified.  The turnips association did not interfere 

significantly in leaf quality index and gross income.  When cover crop grasses were sown without 

turnips, no significant difference in yield, quality index and gross income was observed. 

Alliance One Exportadora de Tabacos Ltda., Av. Presidente Castelo Branco, 1285 Santa Cruz do Sul - 

RS - Brazil. 
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The influence of soil pH on two flue-cured tobacco varieties in Brazil's southern area. 

A field experiment was developed in the State of Rio Grande do Sul – Brazil’s southern area during 

the 2003/04 crop to evaluate the influence of the soil pH levels 5,5 – 6,0 and 6,5 on the leaf yield, 

quality, gross income and total alkaloids content on PVH 03 and RGH 04 flue-cured tobacco varieties.  

The trial was done in sandy soil, using the factorial design 2 x 3 and randomized blocks, with three 

replications.  The variety RGH 04 produced higher tobacco leaf yield and higher gross income than 

PVH 03 but no significant difference in quality between both varieties was observed.  In contrast, 

according to the soil pH levels studied, higher quality index was identified in the tobacco grown under 

the pH 6,0 but no difference in leaf yield and gross income was detected.  The total alkaloids leaf 

content was higher in the tobacco produced under pH 6,5.  Comparing the varieties, RGH 04 showed 

higher alkaloids concentration than PVH 03.  No significant interaction among the varieties and soil 

pH studied during the 2003/04 crop for yield, gross income, quality and alkaloids content was 

observed. 

Alliance One Exportadora de Tabacos Ltda., Av. Presidente Castelo Branco, 1285 Santa Cruz do Sul - 

RS - Brazil. 
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Host resistance and nematicides for control of tobacco cyst nematodes (Globodera tabacum 

solanacearum) in flue-cured tobacco fields. 

A tobacco cyst nematode (TCN - Globodera tabacum solanacearum) is among the most damaging 

pests of flue-cured tobacco in portions of Virginia and scattered fields in nearby tobacco-producing 

states.  Tobacco cyst nematodes have also been reported to occur in various other tobacco producing 

regions of the world.  Effective nematicides are available in the United States to control TCN.  

Currently, these include 1,3-dichloropropene (1,3-D – Telone II™), chloropicrin (Chlor-O-Pic™, Pic 

Plus™) and combinations of 1,3-D or methyl bromide with chloropicrin, metam sodium, and aldicarb 

(Temik™).  Fenamiphos (Nemacur™) was a commonly used nematicide for TCN control for many 

years, but was withdrawn from this use in 1996.  Fosthiazate provided excellent TCN control in 

extensive testing in Virginia, but has never been registered for use on tobacco in the United States.  

Dependence upon nematicides for TCN control may be decreasing due to the availability of flue-cured 

tobacco cultivars possessing the Ph gene for resistance to tobacco black shank (Phytophthora 

parasitica var. nicotianae).  Population densities of TCN can increase by 900% on a susceptible 

cultivar over a single growing season, but have been reduced by an average 52% when cultivars 

possessing the Ph gene are planted.  Nematicides are still required, at maximum rates, to prevent 

damage on cultivars with the Ph gene (Coker 371-Gold, GL 737, NC 71, NC 72, NC 291, NC 297, NC 

810, RG H51, Speight H20, Speight 168, Speight 179, Speight 220) when initial TCN population 

densities are above 1,000 TCN eggs per 500 cm
3
 of soil.  However, use of cultivars possessing the Ph 

gene combined with crop rotation should enable flue-cured tobacco producers to reduce TCN 

population densities below damaging levels, allowing growers to eliminate the need for a nematicide. 
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Southern Piedmont Agricultural Research and Extension Center, 2375 Darvills Road, Blackstone, VA 

23824, U.S.A. 
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On-Site serological assays to diagnose tobacco diseases. 

Symptoms of plant disease are frequently insufficient for accurate diagnosis of tobacco diseases.  

Pathogen identification has traditionally involved microscopic examination of affected plant tissue 

and/or culture techniques to “bait out” the pathogen in the laboratory.  Serological assays are now 

available that provide accurate and robust methods for diagnosing important tobacco diseases, such as 

tobacco black shank (Phytophthora parasitica var. nicotianae); damping-off, sore shin, and target spot 

caused by Rhizoctonia solani; damping-off and root rots caused by Pythium species; and Granville or 

bacterial wilt (Ralstonia solanacearum).  Assays are also available for many tobacco viruses (Tobacco 

Mosaic Virus, Tomato Spotted Wilt Virus, Impatiens Necrotic Spot Virus, Cucumber Mosaic Virus, 

Potato Virus Y, etc.).  More specific and accurate techniques based upon polymerase chain reaction 

(PCR) technology are available, but these methods must typically be performed in the laboratory.  A 

number of commercial plant disease diagnostic kits are now available that can be transported to 

tobacco greenhouses and fields enabling accurate, on-site diagnosis within 15 to 30 minutes.  The 

formats of most currently available serological assays require refrigerated storage, but are very simple 

to perform, require minimal reagents and equipment, and have shelf-lives of approximately 12 months.  

The use of on-site serological assays to identify tobacco pathogens has significantly improved the 

speed and accuracy of tobacco disease diagnosis in Virginia.  More accurate identification of tobacco 

pathogens has improved disease management by focusing use of crop protection agents and disease-

resistant tobacco cultivars on where they are truly needed. 

Southern Piedmont Agricultural Research and Extension Center, 2375 Darvills Road, Blackstone, VA 

23824, U.S.A. 
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Identification of nicotine converter plants in burley tobacco. 

The nicotine converter genotypes of burley tobacco (Nicotiana tabacum L.), which convert nicotine to 

nornicotine, contain a high amount of nornicotine that degrades tobacco quality and smoking taste.  

Elimination of nicotine converter plants before seed harvesting is required for breeding nicotine non-

converter lines and for increasing their seed production. 

This study aims to develop a rapid and convenient method of identifying nicotine converter plants of 

burley breeding lines using thin-layer chromatography (TLC) and isatin coloration method. 

Out of 223 plants in 10 lines harvested at maturity in 2002, 102 plants (45%) were identified as 

nicotine converters by TLC of tobacco leaves air-dried to drive a maximum nicotine conversion. 

For 16 lines selected as non-converters in 2002, 157 plants grown in the field in 2003 were tested by 

the isatin coloration method using two detached leaves at the flowering stage thoroughly sprayed with 

1% NaHCO3 solution and cured in conditioned chambers for the early identification of nicotine to 

nornicotine conversion. 

From these samples, 46 plants (29%) in 4 lines were identified as nicotine converters, indicating that 

the ratio of converters significantly decreased by one time selection. 

Mean percent conversion of non-screened lines was 16% higher than that of following generation. 

Therefore in the burley tobacco, a rapid and convenient means of identifying and removing 

nornicotine converter plants by the isatin coloration method during growth in the greenhouse or field 

were effective in reducing the converter plants in the following generation. 

KT&G Central Research Institute, Agro-tech. Research Group, Suwon 441-480, South Korea. 
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Suppression of TSNA formation of burley tobacco during storage using activated carbon and 

zeolite. 

The content of tobacco specific nitrosamines (TSNA) often increases in the cured burley tobacco 

leaves during storage.  It was considered that TSNA would be formed when alkaloids react with the 

NOx gas generated from nitrite existing in cured leaves. 

We investigated the influence of the NOx gas generated from cured leaves on TSNA formation during 

storage.  Three types of cured leaves with different nitrite and TSNA contents (average contents: low: 

nitrite nitrogen 2.8 µg/g and TSNA 1.1 µg/g; mid: 7.9 and 3.2 µg/g; high: 31.3 and 7.7 µg/g) were put 

into plastic bags separately and stored at 22 °C for 2 weeks, 1 month and 3 months.  After the storage, 

NOx gas concentration in the bag and TSNA increases were detected.  The higher nitrite content the 

leaves had, the higher NOx gas concentration and the greater TSNA increase they had. 

The leaves with a low nitrite content and the leaves with a high nitrite content were put into a bag 

together and stored at 30 °C for 1 month and 3 months.  As compared with the low-nitrite leaves not 

stored with high-nitrite leaves, the NOx gas concentration in the bag and TSNA increase were higher.  

It seemed that the NOx gas generated from the high-nitrite leaves promoted TSNA formation in the 

low-nitrite leaves. 

It was considered that TSNA formation during storage could be suppressed by removing NOx gas.  

Cured leaves were put into a bag with activated carbon or zeolite, which are NOx gas adsorbents, and 

stored at 30 °C for 40 days.  When the amount of activated carbon was 1% and that of zeolite was 

10%, of the weight of the cured leaves, the NOx gas concentration in the bag was decreased and 

TSNA formation was suppressed. 

Japan Tobacco Inc., Leaf Tobacco Research Center, 1900 Idei, Oyama, Tochigi, Japan. 
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The situation of tobacco fields infection to three viruses in two northern provinces of Iran. 

Viruses as an important group of plant pathogens cause losses on the quantity and quality of tobacco 

(Nicotiana tabacum) yield.  Many symptoms with similarity to viral diseases are seen every year in 

tobacco fields of two main tobacco growing provinces (Mazandaran and Golestan) of Iran.  Currently 

three tobacco varieties including Coker 347, Burley 21 and Basma 178-2 are grown in these regions.  

It was less known about the kinds and the importance of different viruses on these three varieties in 

these regions.  During a survey in 2003 and 2004, the fields in these regions were inspected and more 

than 500 leaf samples from symptomatic tobacco plants from three varieties in these provinces were 

collected.  Polyclonal antibodies were used in DAS-ELISA test to determine the situation of infection 

to tobacco viruses.  Based on the results of DAS-ELISA tests it was revealed that cucumber mosaic 

virus (CMV) detected in 45.8% of samples was the first infecting virus among all tested samples from 

these three commercial varieties.  Tobacco mosaic virus (TMV) and potato virus Y (PVY) were 

identified in 38.1% and 36.9% of the samples respectively.  Many test plants such as Chenopodium 

quinoa, Chenopodium amaranticolor, Nicotiana glutinosa and Physalis floridana were inoculated by 

test samples and their reactions were recorded 4-21 days later.  The results of greenhouse studies were 

confirming the results of DAS-ELISA.  Many of the samples had mixed infections with two or three of 

these viruses and there were few samples with a single viral infection.  There were some differences 

between the infection percentages for all samples and the results for each variety separately.  For 

example the highest infection (about 60%) in Coker 347 and Basma 178-2 samples was related to 

TMV.  This noticeable difference is due to the resistance of Burley 21 variety to TMV that reduced the 

amount of total infection to TMV for all samples from these three varieties. 

Tirtash Research and Education Center, Plant Pathology Department, Behshahr, Iran. 
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New sucker control chemical for tobacco cultivation in Japan. 

In the tobacco cultivation system in Japan, two contact type materials, i.e. decyl alcohol and 

pendimethalin, have been used as sucker control chemicals. 

Butralin, which has already been used as a sucker control chemical in many foreign countries, was 

registered as the 3
rd

 sucker control chemical in Japan.  This paper reports the sucker control effect of 

butralin. 

The field test on burley tobacco was carried out in Morioka and Oyama using pendimethalin as the 

control chemical in the 2002 crop season.  About 100% sucker control effect was observed both for 

butralin and for pendimethalin, and no phytotoxicity was observed in both of the chemicals.  From 

these results, it was judged that butralin could be used practically for burley tobacco. 

The field test on flue-cured tobacco was carried out in Kagoshima and Oyama using pendimethalin as 

a control chemical in the 2003 crop season.  Butralin showed almost the same sucker control effect as 

pendimethalin, and no phytotoxicity was observed in both of the chemicals.  From these results, it was 

judged that butralin could be used practically for flue-cured tobacco. 

The registration of butralin has provided farmers with a wider choice of sucker control chemicals. 

Just as decyl alcohol and pendimethalin, butralin is a contact type sucker control chemical.  Thus the 

spot spraying system using a particular nozzle is the only method usable for butralin.  In order to 

maximize its sucker control effect, it is indispensable to use this chemical according to GAP.  It is very 

important to make farmers understand this fully. 

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

2. Japan Tobacco Inc., Morioka Leaf Tobacco Technology Center, Iwate, Japan. 

3. Japan Tobacco Inc., Kagoshima Leaf Tobacco Technology Center 5648-2, Kagoshima, Japan. 
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Preliminary study on the control of Rhizoctonia solani in tobacco float system using reduced rate 

of iprodione associated with iprodione resistant isolates of Gliocladium roseum. 

Rhizoctonia solani Kühn (Teleomorph: Thanatephorus cucumeris (Frank) Donk) is a widespread soil-

borne pathogen of tobacco, where it is known as the etiological agent of damping-off, sore shin and 

leaf target spot.  Rhizoctonia solani has been reported as pathogen of major interest in tobacco seedbed 

and field, and the application of fungicides has become of interest to reduce losses.  On the other hand 

the reduction of the use of fungicides is one of the objectives to be achieved in tobacco cultivation.  

Biological control, more likely used, as part of Integrated Pest Management, might reach this goal.  

Gliocladium roseum is one of the powerful BCAs that has emerged in controlling Botrytis cinerea in 

strawberry, raspberry, tomato and Rhizoctonia solani on tobacco; it is common in many different 

environments (tropical, desert, temperate).  The extraordinary ecological versatility renders G. roseum 

a good candidate for its use in agriculture.  Other possibility to control soil borne diseases while 

reducing chemical applications might be the use of lower rate of fungicides, but some concerns on the 

onset of pathogen resistance could be foreseen.  In order to reduce fungicides and to avoid the rapid 

appearance of resistance, application of low rates of fungicides combined with a BCA should be the 

practice to achieve both goals.  The BCA strain used must be resistant to the fungicide; so that 

different mechanisms can act against the target pathogen.  The objective of the present work is: to 

control Rhizoctonia solani on tobacco in float system by the application of low doses of fungicide 

combined with the resistant strain of BCA.  The results showed the same level of disease control in 

both plots with high rate of iprodione and low rate of fungicide together with the application of 

iprodione resistant strain of Gliocladium roseum.  Furthermore less disease control was obtained by 

reduced dose of iprodione when applied alone. 

Agricultural Research Council (C.R.A.), Via P. Vitiello 108, 84018 Scafati, Italy. 
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Land disposal and nutrient recycling potential of two different tobacco processing residues 

(TPRs). 

Brazil is one of the leaders in the production and trading of tobacco leaves in the global market; the 

industrial processing of the leaves however generates nearly 35.000 tons annually of residues with no 

commercial value.  Many by-products and residues may have potential to be recycled and used as soil 

fertilizers in agriculture; nevertheless, it is necessary to know the chemical content and nutrient 

mineralization of these materials.  The potential of land disposal and agricultural use of tobacco 

processing residues (TPRs), their mineralization and the nutrient supply to the plants was studied in 

this work.  The study was conducted in an open area using pots with 32 litres of a Psamnent soil, 

provided with water drainage collectors and tilled with three corn plants each.  Eighteen treatments 

were used with mineral fertilization, poultry manure, compost and increasing addition (0, 7,5, 15, 30 

and 60 tons ha
-1

) of TPR D (dust) and TPR S (scraps); treatments with the TPRs (15 tons ha
-1

) plus 

mineral amendments two by two (NP, NK, KP) were also tested, with four replications each.  The 

experiment was started on 15/01/2004 and conducted until 16/03/2004, when dry matter was 

harvested.  Response curves of dry matter yield and macronutrients contents in the plants, water 

leached and soil were determined.  The results indicated that TPRs can be important sources of vegetal 

biomass and potash and have potential to be recycled in the soil, supplying part of the macronutrients 

required for a proper plant growth.  The response curves showed that the residues' application rates 15 

and 20 tons ha
-1

 are most adequate for the soil studied. 

Agronomy College, Federal University of Rio Grande do Sul (UFRGS), Av. Bento Gonçalves, 7712-

Cx Postal 15 000, Bairro Agronomia, Porto Alegre, RS, Brazil. 
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Marker-assisted backcrossing for Tomato Spotted Wilt Virus resistance. 

Tomato spotted wilt virus (TSWV) is a serious disease problem for tobacco in the United States and 

Europe.  The breeding line Polalta carries an introgressed resistance from Nicotiana alata that appears 

to be a hypersensitive-response type of resistance.  However, this resistance is associated with growth 

abnormalities, which are particularly severe when Polalta is crossed with other tobacco lines.  

Traditional backcrossing has been shown to be highly inefficient at reducing the size of an 

introgressed region in a chromosome, and this approach has been unsuccessful in separating the 

TSWV resistance trait from the abnormal plant type.  We are using a marker-assisted backcrossing 

approach to transfer TSWV resistance into an acceptable breeding line.  Ten susceptible and five 

resistant doubled haploid lines derived from K326 x Polalta were used in bulked segregant analysis to 

identify amplified fragment length polymorphism (AFLP) markers that were linked to TSWV 

resistance.  An F2 population of 89 plants was screened with these markers to construct a 48 cM map 

of this locus with 28 markers.  Two markers that are less than 1 cM from the TSWV resistance trait 

are being isolated and sequenced to develop simple PCR based markers.  A BC2 population is being 

screened to select individual plants with the fewest Polalta-associated markers to use in future 

backcrosses.  This approach should substantially improve the probability of developing acceptable 

cultivars with TSWV resistance. 

North Carolina State University, Crop Science Department, Raleigh NC 27695, U.S.A. 
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Investigating the relationship between yield and alkaloid accumulation in a diverse set of N. 

tabacum genotypes. 
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The United States Minimum Standards Program, as it currently exists, dictates that all candidate flue-

cured tobacco cultivars exhibit percent total alkaloid levels within a specified window relative to two 

long-term check cultivars prior to commercial release.  The inverse genetic correlation between yield 

and alkaloid accumulation serves as a barrier to the development of higher yielding flue-cured tobacco 

cultivars possessing alkaloid levels dictated by this program.  Germplasm enhancement activities 

designed to replace alleles with pleiotropic effects on both yield and alkaloid accumulation within 

current breeding populations with alleles affecting yield or alkaloid accumulation that are without (or 

have a reduced influence) on the correlated trait might be of value for continued breeding progress.  

Substantial variation exists for yield and alkaloid accumulation among accessions of N. tabacum 

maintained by the United States Tobacco Germplasm Collection.  Comparison of genetic materials for 

possession of desired alleles would best be done in a common environment at some common level of 

yield, however.  The relationship between yield and alkaloid accumulation was investigated in a 

diverse set of fifteen tobacco lines by topping each line at each of three different leaf numbers.  

Inverse intra-genotypic relationships between the two traits were observed for each line.  Regression 

approaches allowed for inter-genotypic comparison of the genetic materials for alkaloid accumulation 

at a common level of yield.  Several lines were identified which might serve as donors of alleles for 

combating the inverse genetic correlation between yield and alkaloid accumulation in flue-cured 

tobacco. 

North Carolina State University, Crop Science Department, Raleigh NC 27695, U.S.A. 
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Reduction of tobacco specific nitrosamines in air-cured tobacco. 

Antioxidants, such as phenolics, tocopherols and carotenoids in tobacco leaves, are known to interfere 

with oxidation processes through chain-breaking reactions or through scavenging of free radicals.  The 

induction or up-regulation of these and other antioxidants occur during many types of abiotic and 

biotic stress.  Physical or chemical stresses were tested for their ability to induce an accumulation of 

antioxidants in harvested tobacco and for the reduction of tobacco-specific nitrosamines (TSNA) 

during subsequent air curing.  The data indicated that root pruning or stalk incision of burley tobacco 

one week before harvest resulted in an increased accumulation of α-tocopherol, chlorogenic acid, and 

rutin by 22.2%, 54.4% and 35.4%, respectively, compared with untreated plants.  Both physical 

wounding and chemical spraying also increased the total antioxidant capacity by 25% in both green 

and cured tobacco.  Field experiments performed over three years showed a consistent decrease in 

nitrite concentration in leaves from stressed tobacco, and the reduction in TSNA was always 

associated with reduced levels of nitrite.  Depending on the climate and curing conditions, curing 

resulted in significant reductions in TSNA of up to 90% in cured tobacco, as compared with control 

plants.  Thus, the results suggested that higher endogenous antioxidants present during senescence and 

curing of wounding-stressed tobacco may affect the propensities of those tissues to inhibit TSNA 

formation by reaction with nitrite. 

1. Philip Morris USA Research Center, 4201 Commerce Road, Richmond VA 23234, U.S.A. 

2. Philip Morris International R&D, Quai Jeanrenaud 56, CH 2000 Neuchâtel, Switzerland. 
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Salt stress in genotypes of Nicotiana tabacum L. 

In Apulia, and especially in Salento, in Southern Italy, irrigation water used in agriculture is 

underground water coming from water-bearing stratum of Karst nature.  Irrigated agriculture of 

Mediterranean areas depends on adequate water supply of usable quality.  Water quality concerns in 

tobacco cropping systems have often been neglected because good quality water supplies have been 

readily available.  Tobacco growing in Mediterranean areas is going to suffer severe restrictions, 
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already evident for other cash crops (vegetables and fruits).  At present, there are very few studies on 

the effect of salinity on field-grown tobacco.  Salinity problems are evident mainly during summer 

because of the high evaporative demand due to high temperatures and high plant water absorption 

during this period.  As a consequence, an accumulation of salts in the root zone takes place and this 

accumulation affects both chemical and physical soil properties.  Sodium chloride (NaCl) salinity has 

potential negative effects on tobacco because of the effect of excessive chloride on qualitative 

characteristics and leaf texture. 

The collected data agreed with the results of previous research that underlined the variability of 

chemical and physical water parameters in Salento, depending both on climatic events (rainfall and 

temperature) and on the intensity and frequency of the extracting of underground water (Cotecchia, 

1977; Lombardi, 2003).  As for irrigation waters, there is currently no problem of salinity in both 

Italian sites.  The ECw was higher than 2 dS m
-1

 only in few cases, with peaks of 4 and 5 dS m
-1

 in few 

cases in Apulia region. 

The objectives of this research are to individuate the morphological and physiological responses of 

plants in their growing stages to salt stress conditions induced by irrigation water, to individuate the 

genotypes of tobacco that demonstrate better tolerance to salt stress effects. 

To investigate the four genotypes of tobacco, with a different genetic background, response to salt 

stress, an in pot experiment was conducted in order to study the effects of NaCl on plants.  Plants were 

irrigated with saline water at four different NaCl concentrations (0%, 0.25%, 0.50%).  The response of 

genotypes of tobacco to increasing salt stress was investigated in the whole plant and during the crop 

cycle (growth, physiology and yield).  The effects of the 3 different levels of salt stress induced by 

irrigation with saline water (0%; 0.25%; 0.50% NaCl) on the 4 different genotypes of tobacco (Coker 

48; NC 2326; Bel 4-30; Mc Nair 944) were tested, in accordance with the arranged experimental 

design.  The statistical analysis of the experimental data was carried out on the different genotypes of 

tobacco and on the different salinity levels.  The analysis of the plant growth under salt stress was 

carried out; all the determinations included: dry matter(dm) storage, leaf area development and plant’s 

biometric parameters.  Tobacco genotypes grown in pots subjected to four growing levels of NaCl, 

given by localized irrigation, were influenced by the saline treatment level.  Biometric parameters such 

as number of leaves, leaf dimensions, plant total height and internode length were shown.  In the two 

growing seasons the yield of green leaves of tobacco, belonging to the tested lines which were used in 

these two years and subjected to the three different salt-stress (NaCl 0%, 0.25%, 0.50%), showed 

significant differences (P ≤ 0.05) between years and significant differences between treatments, there 

was also a significant interaction (P ≤ 0.05) between treatment and year.  In these two years treatment 

NaCl 0.50% differed from control level and NaCl 0,25%, since it showed a greater yield of green 

leaves, according to Duncan’s test. 

C.R.A. - Istituto Sperimentale per il Tabacco-SOP Lecce, Italy. 
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Survey on cadmium concentration in flue-cured, burley and Oriental tobacco (Nicotiana 

tabacum) leaves. 

Cadmium (Cd) is classified as a known human carcinogen (Class 1) by the International Agency for 

Research on Cancer.  It is one of the potential carcinogenic substances in tobacco products.  Cadmium 

accumulation in crop plants such as tobacco (Nicotiana tabacum L.) can lead to human exposure to 

this metal.  Using inductively coupled plasma-mass spectrometry, we measured Cd levels in 755 leaf 

samples of the three principal tobacco types (Flue-cured, burley and Oriental) obtained from various 

countries.  The aim was to identify patterns of Cd accumulation in tobacco leaves from a wide range 

of geographic regions.  This knowledge could ultimately be exploited to define strategies that may be 

adopted to reduce Cd concentration in the tobacco leaf.  The Cd concentrations reported here are 

compatible with those described in the scientific literature.  Significant differences between tobacco 

types and between countries were found, but significant type x country interactions were recorded.  

Variations in Cd concentrations were reported for the same country and for even more geographically 
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restricted sampling regions.  The results suggest that field characteristics account for much of the 

variation in the Cd concentrations.  Moreover, we investigated the relationship of the Cd concentration 

with that of other elements.  The correlations between the concentrations of various elements and that 

of Cd differed according to tobacco type.  Finally, we could discriminate the three tobacco types based 

on their capability to accumulate 20 elements in defined concentrations. 

1. Philip Morris International R&D, c/o Philip Morris Products SA, 2000 Neuchâtel, Switzerland. 

2. Philip Morris International Management SA, Leaf Agronomy, 1001 Lausanne, Switzerland. 

3. Philip Morris Research Center, 4201 Commerce Road, Richmond VA 23234 USA. 
*  Current address 
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Preliminary survey of the cadmium content of phosphate fertilizer samples used for tobacco 

(Nicotiana tabacum L.) production. 

Cadmium (Cd) is classified as a known human carcinogen (Class 1) by the International Agency for 

Research on Cancer.  It is one of the potential carcinogenic substances in tobacco products.  Tobacco 

(Nicotiana tabacum L.) leaves may accumulate relatively high levels of Cd.  The presence of this 

carcinogenic heavy metal in soils originates from both natural and anthropogenic sources.  

Anthropogenic inputs of Cd to agricultural soils may occur by the application of Cd-contaminated 

phosphate fertilizers and sewage sludges.  In particular, phosphate fertilizers can contain high Cd 

levels due to the presence of the metal in the phosphate rocks used for their manufacturing.  In order to 

investigate the Cd concentration in P-fertilizers used for tobacco production, a few P-fertilizer samples 

were obtained from various countries and analyzed for their Cd and P content.  A >100-fold difference 

was found between the extreme Cd concentrations.  Although the bioavailability of the Cd added 

through these sources to the tobacco plants in the field is not known, the use of fertilizers containing 

high Cd concentrations should be avoided to protect the soil from gradually accumulating this 

contaminant and to avoid possible additional Cd contamination of crops.  Therefore, while several 

strategies may be followed to reduce the Cd concentration in tobacco leaves, the implementation of 

new agricultural practices such as the screening of fertilizers’ sources may also contribute to avoid 

further Cd soil contamination. 

1. Philip Morris International R&D, c/o Philip Morris Products SA, 2000 Neuchâtel, Switzerland. 

2. Philip Morris International Management SA, Leaf Agronomy, 1001 Lausanne, Switzerland. 

3. Philip Morris Research Center, 4201 Commerce Road, Richmond, VA 23234, U.S.A. 
*  Current address 
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Study of main factors that influence alkaloids in flue-cured tobacco in Brazil. 

It is known that the main factors that influence the formation of alkaloids in flue-cured (F.C.) tobacco 

in Brazil are:  1) rainy crops producing tobaccos with lower alkaloids;  2) nitrogen dosages and 

sources;  3) topping heights;  4) harvesting time.  The objective of this study is to quantify the 

importance of each of these factors in the formation of alkaloids in F.C.  One experiment was 

conducted in the 2004/2005 crop on the DIMON Research Farm, Vera Cruz, Brazil.  The plot size had 

4 rows with 12 plants each, totalling 48 plants.  The treatments were done in two different varieties, 

PVH 09 and DM 466, with different genetic potential for alkaloid formation.  The treatments were a 

combination of:  a) two doses of nitrogen, one normal and the other with 35% more;  b) two kinds of 

top dressings, normal fertilizer 15-00-14 and the other with urea;  c) two types of topping heights, 16 

leaves/plant and 22 leaves/plant; and  d) two harvesting moments, normal, harvesting with normal 

maturity, and harvesting the “B” and “T” positions two weeks late.  The evaluation of total alkaloids 

of this experiment is being done at the time of writing this abstract. 
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Alliance One Exportadora de Tabacos Ltda., Research and Plant Breeding Department, Santa Cruz 

do Sul, RS, Brazil. 
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The regulation and governance of residues of plant protection products. 

Numerous pesticides or plant protection products (PPP) are registered for use on tobacco around the 

world and the residues or metabolites of many of them can be detected in tobacco leaf samples.  A 

number of national authorities and industry boards set maximum levels and standards for a wide range 

of these residues as well as for non-registered or obsolete PPPs on tobacco leaf or products.  Residue 

levels for over 500 different residues exist in various forms of regulation. 

To assist CORESTA Members and make them aware of the existence of these regulations the 

Agrochemical Advisory Committee has collated information from different sources on Maximum 

Residue Levels of PPPs from around the world.  This effort has been supplemented by also gathering 

information on the global registration status of PPPs for use on tobacco and their application patterns. 

This paper outlines the main countries which have specific tobacco regulations for PPP residues, some 

of the underlying principles used to establish the levels and why in some cases there is little 

consistency between countries in the levels or residues.  The global registration status information is 

useful for demonstrating the range of products and application rates which may lead to differences in 

residue levels in different countries. 

1. Imperial Tobacco Limited, PO Box 525, Southville, Bristol BS99 1LQ, U.K.; 

2. Advanced Technologies Cambridge, 210 Cambridge Science Park, Cambridge CB4 0WA, U.K. 
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Control of seedbed weeds by non-chemical methods. 

In order to study the possibility of avoiding herbicides (e.g. metam sodium) usage for seedbed weed 

control, because of environmental, economic and import problems, an experiment was conducted with 

nine treatments in complete randomized design with three replications.  Treatments were: 

(1) Growing soybean as cover crop after seedling harvest on seedbeds in spring,  (2) covering seedbed 

surface with black plastic during summer,  (3) growing rye as cover crop,  (4) covering seedbed 

surface with rice husk with 5-7 cm thick in order to restrict weed growth,  (5) covering seedbed 

surface with transparent plastic during summer,  (6) weeding the seedbed during summer and autumn.  

In this treatment weeding was not done after tobacco seed emergence,  (7) using vapam (37.2% a.i 

metam sodium) 1.5 L/10 m
2
  (8) weeding seedbed after seedling harvest like treatment 6, but the 

manure was not disinfected (as control),  and (9) weeding seedbed after seedling harvest like treatment 

6 and 8 and weeding only once after seedling were at the four leaf growth stage.  Manure of the 7 

treatments except vapam treatment and treatment 8 were disinfected by heating for 45 minutes.  

Population of weeds at two times (4 leaves stage and harvesting time), weeds weight at harvesting 

time, weight of the best 100 seedlings at harvest time, percent of usable seedlings of every plot, were 

evaluated.  Experiment was significant on %1 level.  The best treatments for weight of 100 seedlings 

and percent of usable seedlings were treatments: 9 (weeding), 7 (vapam), transparent plastic and rice 

husk. 

Guilan Tobacco Research Center, Rasht, Iran. 
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A novel float system growing medium to overcome polystyrene foam trays. 
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Tobacco float system transplant production (TFS-TP) is widely used for its clear advantages.  

However, several problems are related to this production system, mainly the availability of a quality 

peat source (a non-renewable ingredient) over the time and the handling and disposal of polystyrene 

foam trays after service. 

To overcome these problems, a novel, patented growing medium, made of biodegradable polyurethane 

agglomerated peat was developed.  On a volume basis, it consists of water (80%), peat (12-15%), and 

MDI polyurethane (5-8%).  The use of an alternative-to-the-peat, renewable fibre is under study.  

Several plug shapes (also concerning seed niche) and sizes have been investigated over the time.  A 

TFS-TP system was developed, consisting of adjacent cubes made of the novel medium, floating on a 

reusable polystyrene flat panel.  Management in the greenhouse is similar to a standard TFS-TP 

system.  This new system permits full automatic transplanting, and avoids costly polystyrene foam 

tray handling and disposal after service.  Tests on tobacco transplant seedling production and 

transplanting are under way at Fattoria Autonoma Tabacchi of Città di Castello (Perugia, Italy).  Also 

an innovative transplanter to manage these plugs is under development. 

1. Dipartimento di Agronomia e Gestione dell'Agroecosistema, via S. Michele degli Scalzi # 2, I-

56124 Pisa, Italy. 

2. Consortium I.N.S.T.M., via B. Varchi # 59, I-55132 Firenze, Italy. 

3. Martini S.p.A., Coenzo di Sorvolo, Parma, Italy. 
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Complementary use of float system nurseries for turfgrass production. 

Extended use of tobacco float system nurseries may reduce greenhouse costs and represent a 

complementary income for tobacco growers.  Several cropping alternatives have been studied over 

time, especially vegetable transplant seedling production; however, vegetable crops have a definite 

acreage, may increase pest and disease pressure on tobacco, and have a strict season-related cycle, 

which limit their possibility to represent a real complement possibility to tobacco seedling production. 

To overcome the above-mentioned problems, float system production of turfgrass was developed and 

patented.  Turfgrass seeds or stolones were directly included in a novel biodegradable polyurethane 

agglomerated peat medium during its formulation.  A thin layer of sown/stolonized growing medium 

was laid on reusable polystyrene flat panels, and put in a standard float system nursery where turfgrass 

emerges and grows, until sodding.  A management program was developed, consisting of fertilization 

and clipping.  A ready-for-sale turf sod is obtained in 20-30 days, depending on the turfgrass species 

(cool season or warm season turfgrasses) and growing period.  Market acceptance of this float system 

turfgrass sod is related to its premium quality, light weight on an area basis (for easier long distance 

transport), high retaking speed after application onto the soil, and competitive cost vs. open-field, 

traditional turfgrass sodding. 

1. Dipartimento di Agronomia e Gestione dell'Agroecosistema, via S. Michele degli Scalzi # 2, I-

56124 Pisa, Italy. 

2. Consortium I.N.S.T.M., via B. Varchi # 59, I-55132 Firenze, Italy. 

3. Martini S.p.A., Coenzo di Sorvolo, Parma, Italy. 
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The effect of reduced nicotine conversion on TSNA content in burley tobacco. 

Various studies have demonstrated that there is a significant correlation between secondary alkaloid 

content and tobacco specific nitrosamines (TSNA) in burley tobacco.  The nornicotine content of 

cultivars released by the University of Kentucky and University of Tennessee tobacco breeding 

program has been reduced by eliminating plants exceeding 3% conversion of nicotine to nornicotine 

(nornicotine/nicotine + nornicotine) from foundation seed stocks.  These cultivars have been released 

as low converter (LC) versions of the original cultivars.  A study was conducted in 2004 at four 
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locations in Kentucky and Tennessee to determine the levels of secondary alkaloids and TSNA in air-

cured samples of 15 burley cultivars; the study included LC and non-LC cultivars.  Three replications 

were grown at each of the four locations, with data analyzed as a split-plot design with locations as 

whole plots and cultivars as subplots.  Highly significant differences were detected among locations 

and among cultivars for nicotine to nornicotine conversion and nitroso-nornicotine (NNN) and total 

TSNA levels.  A highly significant correlation was found for percent conversion and NNN (r
2
=0.75, 

Pr>|r| = 0.001) and for percent conversion and TSNA (r
2
=0.58, Pr>|r| = 0.02).  Across locations, 

percent conversion among cultivars ranged from 3.63% for KTH 2201LC to 9.62% for NC 6.  NNN 

content ranged from 0.64 ppm for KT 204LC to 6.19 ppm for NC 6, while TSNA content ranged from 

1.63 ppm for KT 204LC to 10.02 ppm for NC 6.  Differences between LC and non-LC cultivars for 

TSNA content were particularly pronounced at the Versailles, KY location that had significantly 

higher levels of TSNA formation.  At Versailles, NNN content ranged from 1.40 ppm for KT 204LC 

to 19.33 ppm for NC 6, while TSNA content ranged from 3.36 ppm for KT 204LC to 31.34 ppm for 

NC 6. 

University of Kentucky, Agronomy Department, Lexington, KY 40562-0312, U.S.A. 
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Approaches and tools for the management of pesticide residues on tobacco. 

The responsible management of pesticide residues will remain a challenge for tobacco growers and 

users as long as tobacco is produced as a commercial crop under the various conditions of climate, 

agricultural practices and possible infestation by pests.  New approaches and improved tools have 

been developed in recent years, mostly through co-operative efforts of the Industry. 

Reliable and economical methods for the quantitative determination of pesticide residues on tobacco 

are the fundamental requirement.  The CORESTA Sub-group on Pesticide Residues has now 

completed their second round of proficiency testing with global participation of industry, commercial 

and regulatory analytical laboratories.  The beneficial effects of this work are already very obvious and 

are discussed in detail (organizational issues, methodological approach, scope of analytes, analytical 

performance, and laboratory ratings). 

For judging the residue data obtained by careful analysis, several criteria need to be considered, which 

are based on comprehensive knowledge of the national and international regulations and the 

established rules of Good Agricultural Practice (GAP).  CORESTA’s Agrochemical Advisory 

Committee (ACAC) collects and keeps up-to-date information of the registration of chemical 

compounds for use in tobacco cultivation and on the statutory maximum residue levels (MRLs) on 

tobacco.  A powerful tool, recently developed by ACAC, are the Guidance Residues Levels (GRLs), 

which are essentially based on GAP, so far available for 99 active ingredients and intended to have 

strong effects on improving the use of pesticides on tobacco. 

Valuable information on the actual situation and on trends over time is collected in the Database on 

Pesticide Residues on Tobacco, which is maintained by the German Cigarette Manufacturers 

Association (VdC).  With regular contributions from several major tobacco dealers and manufacturers, 

the Database is growing rapidly and provides reliable data, reflecting positive developments in the use 

of pesticides and any residues resulting on tobacco as well as indicating areas requiring increased 

attention in terms of testing needs and feedback to growers and dealers. 

If used in a determined and well considered way, the approaches and tools described put the Industry 

in a position to manage the problems of pesticide residues on tobacco in a responsible, effective and 

economical way. 

Verband der Cigarettenindustrie, Neustädtische Kirchstr. 8, D-10117 Berlin, Germany. 
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Identification of pathogenic mycoflora of tobacco storage in north of Iran. 
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Tobacco barn rots is one of the most important tobacco problems and economical impact factors in 

tobacco storages.  This disease affects on the chemical and taste characteristics, and decreases quality 

of tobacco production every year.  In order to identify the pathogenic mycoflora from all over tobacco 

storages in northern Iran (Mazandaran, Golestan and Gilan provinces) in 2003 and 2004 the storages 

in these regions were inspected and more than 450 leaf samples from mouldy tobacco bales from three 

varieties in these provinces were collected.  These samples were transported to the pathology 

laboratory and then cultured in situation media.  The results showed that these isolates are as follows: 

Aspergillus spp. 

Rhizopus arrhizus 

Alternaria alternata 

Botrytis cinerea 

Penicillium spp. 

Mucor sp. 

Fusarium oxysporum 

Rhizoctonia solani 

Stemphyllium sp. 

In this study Aspergillus flavus, Alternaria alternata, Penicillium-thermophillus and Fusarium 

oxysporum are the most plentiful respectively in comparison with others, meanwhile Coker 347 

variety (from flue-cured tobacco type) was more susceptible to barn rot compared to Burley 21 and 

Basma 178-2 varieties. 

1. Tirtash Tobacco Research Institute, Behshahr, Iran. 

2. Science & Research Unit of Islamic Azad University (Tehran), Iran. 
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Management of phosphorus, potassium and magnesium fertilization of tobacco using an adapted 

version of the COMIFER method. 

In France, the costs of tobacco fertilization represent a minor part of the operational costs.  As income 

from tobacco can be high and the possible financial losses important if the crop is subject to nutrient 

deficiencies, growers do not hesitate to apply a larger amount of fertilizers than is necessary. 

Regarding nitrogen, the European community and the French government have already published 

regulations, and in some places (vulnerable areas) the total amount of nitrogen a farmer is allowed to 

apply on his farm is restricted.  There is no regulation yet regarding phosphorus, even though it is also 

involved in surface water eutrophication. 

However, in future, European subsidies will be given to farmers only if certain conditions are met, 

mainly dealing with environmental issues. 

Therefore it was proposed to update the management of P, K and Mg fertilization by using the method 

developed by COMIFER (French Committee for the Study and Development of Fertilization) and 

already used for other crops. 

This method is based on several criteria, such as the nutrient demands of the crop, nutrient removal by 

harvest, soil content, etc. 

This tool had to be adapted to French tobacco, so the nutrient demand status of tobacco was 

determined, nutrient uptake and removal were re-evaluated (varieties have changed, crop management 

has improved, etc.) 

Using the COMIFER method, the maximum input of phosphorus should be 5 kg of P2O5 per ton 

produced for flue-cured, and 6 kg for burley.  The maximum input of potassium should be 60 kg of 

K2O for flue-cured and 160 kg for burley.  Depending on the soil content, and on the preceding crop, 

some reduction can be achieved. 

The management of magnesium is more intricate and depends on soil texture (% of clay) and soil 

content of both magnesium and potassium. 

Looking at grower practices, reduction of potassium input could be achieved under certain conditions, 

but in every case phosphorus fertilization could be greatly reduced. 

ANITTA, Domaine de la Tour, 769 route de Ste Alvère, 24100 Bergerac, France. 
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Hybrid seed production in tobacco by using male sterile plants. 

The introduction of hybrid crop varieties has enabled spectacular growth in productivity owing to 

hybrid vigor and increased uniformity.  To produce hybrid seeds, a pollination control system is 

required to prevent unwanted self-pollination.  New pollination control systems have been developed 

with the aid of cytoplasmic male sterility (CMS), defined as the inability to produce functional pollen.  

With the use of CMS the emasculation, which is a laborious process in plants with hermaphrodite 

flowers, is eliminated.  In tobacco CMS can be generated in interspecific hybrids by the combined 

action of the nucleus of N. tabacum and the cytoplasm genes of wild species. 

In our study CMS sources with cytoplasms from N. velutina (vel), N. maritima (mar), N. amplexicaulis 

(amp), N. paniculata (pan), N. longiflora (lon), N. benthamiana (ben), N. rustica (rus), N. excelsior 

(exc) and N. africana (afr) are recurrently backcrossed with cv. Coker 254 to developed CMS 

analogues.  All these cytoplasms produce complete male sterility in cv. Coker 254.  The obtained 

CMS analogues are included as female components and Line 285 of tobacco as male parent in order to 

create male sterile F1 hybrids.  Fertile hybrid from the combination cv. Coker 254 x Line 285 is used 

as a control.  Comparative morphological characterization of CMS F1 hybrids as well as of the fertile 

F1 hybrid is carried out.  The agronomic performance of five CMS sources (vel), (mar), (amp), (pan), 

and (lon) in the F1 hybrids exceed the control in respect to plant height, leaf number, area and yield.  

Some depressing effect on these features is observed in CMS hybrids with cytoplasms (exc) and (afr).  

The rest CMS hybrids (ben) and (rus) have similar agronomic characteristic as the fertile F1 hybrid. 

In conclusion the CMS F1 hybrids Coker 254 x Line 285 with cytoplasms from N. velutina, N. 

maritima, N. amplexicaulis, N. paniculata and N. longiflora are defined as most suitable in tobacco 

breeding.  These CMS cytoplasms have normal female gametophyte and good seed productivity. 

1. Institute of Genetics, BAS, Sofia 1113, Bulgaria. 

2. Tobacco and Tobacco Products Institute, Plovdiv 4108, Bulgaria. 

3. Regional Centre for scientific investigations and production of tobacco, Haskovo 6300, Bulgaria. 
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Use of ecological tray system to produce tobacco seedling. 

Technological advancement in the rural environment is not just as fast as the electronic, but also 

brings environmental protection atop its principles.  An example is the new system for producing 

tobacco seedlings that uses ecological trays.  Beginning with the 2000 crop, Souza Cruz has been 

testing this system (Eco-Tray System) as an improvement upon the float system (substrate-carrying 

styrofoam trays floating on fertilized water), this being used by all Souza Cruz assisted tobacco 

growers.  The new process keeps float’s basic concepts, however using trays in cellulose fiber and/or 

peat moss.  Together with the substrate and the root growth, the cells of these materials turn into a ball 

root that accompanies the seedlings on transport and transplanting. 

Although the conventional float undoubtedly has such advantages over the traditional seedling 

production system in soil seedbeds such as greater seedling uniformity, substrate sowing dispenses 

with soil fumigants (methyl bromide) and makes transplanting easier.  However, it implies washing 

and disinfection of styrofoam trays following transplanting and the facility for their storage so they 

can be reutilized for the next crop.  Additionally, the tray disposal process, which starts after the tray 

use for three or four crops, has already been granted close attention by Souza Cruz, considering that 

styrofoam degradation will not be easy in the soil. 

At field trial level, this eco-tray system already has produced top quality seedlings during the latest 

five crops.  This system basically maintains float system’s advantages, but without its shortcomings, 

so not presenting styrofoam tray washing, disinfection and storage costs for the grower and which 

might represent a potential risk of environmental pollution. 

Main advantages of the new system: 
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 use of renewable materials; 

 no contamination risks for new seedlings owing to poorly disinfected trays; 

 transplanting the seedling in the cells preserves better plant root system without any loss of 

substrate; 

 no washing, disinfection, or storage of trays; 

 environment-friendly cells as these will be degraded by soil microbiology three weeks after their 

use; 

 no disposal and, consequently, no environmental risks. 

The next scheduled step consists of trials meant to improve refilling and clipping operations in this 

system. 

Souza Cruz R&D Center - Rio de Janeiro (RJ) - Brazil. 
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Influence of nitrogen rate and source on TSNA accumulation. 

Nitrogen rates of 168, 224, 280, 336, 392 and 448 kg/ha were evaluated for influence on soil pH, plant 

vigor, yield, NNN, total TSNA, nitrite and nitrate in burley tobacco at four locations, Fayette, Jackson, 

Madison and Shelby Counties in Kentucky.  Ammonium nitrate (AN) at 840 kg/ha was compared 

using the same parameters at the same locations with a combination of AN at 504 kg/ha plus 

800 kg/ha of 14-0-14, a calcium nitrate/potassium nitrate mix.  In Lincoln County 250 kg/ha of 

nitrogen was applied as 623 kg/ha of urea broadcast, 840 kg/ha AN broadcast, 373 kg/ha urea 

broadcast plus 336 AN sidedressed, 504 kg/ha AN broadcast plus either 336 kg/ha AN, 772 kg/ha 

calcium nitrate, 700 kg/ha sodium nitrate or 800 kg/ha of 14-0-14 sidedressed.  Soil pH trended 

downward as nitrogen rates increase.  Plant vigor was variable.  Yields trended upward as nitrogen 

rate increased in two locations but was stable across the range of nitrogen rates in the other two 

locations.  NNN, total TSNA, nitrite and nitrate increased as nitrogen rates increased but not 

significantly.  Calcium nitrate in Lincoln County produced significantly better yield than either 

treatment where urea was used, but did not differ from other nitrogen sources.  Different nitrogen 

sources at Lincoln County caused no change in NNN, total TSNA, nitrite or nitrate.  Ammonium 

nitrate at 504 kg/ha broadcast plus 800 kg/ha of 14-0-14 produced no difference in yield but 

significantly higher NNN, total TSNA and nitrite levels at the Fayette location when compared to 

840 kg/ha of AN, but these difference did not occur at the other three locations. 

University of Kentucky, Plant & Soil Sciences Department, Lexington, KY 40546, U.S.A. 
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Proposed growth stages and identification keys for tobacco (Nicotiana tabacum L.). 

One of the requirements for implementing Good Agricultural Practice is a clear, universally adaptable 

means of accurately identifying the different growth stages of crops.  In the case of tobacco, terms 

such as ‘after lay-by’, ‘mid-growth’ or ‘early topping’, which are commonly used to describe different 

stages in the life of the crop, generally lack the precision needed to pin-point critical events.  This is 

relevant when considering crop calendars, for example the timing of cultural practices such as clipping 

of seedlings, planting, re-ridging and topping, operations such as scouting, monitoring and crop 

assessment and the application of chemicals for weed, pest, disease and sucker control.  It is also 

relevant for obtaining consistent information when considering traceability issues and sampling 

programmes. 

In 1992, a system referred to as the extended BBCH scale (derived from Biologische Bundesanstalt, 

Bundessortenamt and Chemical industry) based on a widely adopted code for cereals was proposed to 

meet the need to uniformly, clearly and precisely identify comparable growth stages in a range of crop 

plants.  The scale, a decimal one, divides the entire developmental cycle into ten clearly recognisable, 

distinguishable principal growth stages, each of which can be sub-divided into another ten (or more) 
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secondary stages depending on the need to define events more precisely.  It begins with the principal 

growth stage of germination and ends with that of completion of the crop. 

This paper proposes such a scale for tobacco, grown either for leaf or seed production, which could be 

used universally as an industry standard.  The proposed scale takes account of operations such as 

seedling production, topping and harvesting, some of which are unique to the crop.  It is part of the 

package of initiatives by the Agrochemicals Advisory Committee to support the promotion and 

adoption of GAP in tobacco crop production. 

1. Alliance One International, U.K. 

2. JT International Germany GmbH, Trier, Germany. 

3. Altadis, Institut du Tabac, Bergerac, France. 
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Evaluating nitrogen sources and rates with current flue-cured tobacco varieties. 

The North Carolina Extension Flue-Cured Tobacco Information bulletin is used to convey information 

to flue-cured tobacco producers about production practices ranging from new varieties to disease 

management practices.  The nitrogen recommendations for flue-cured tobacco in North Carolina range 

from 67 – 90 kg/ha, depending on soil texture and depth to the argilic horizon.  However, government 

mandated nutrient management plans limit the amount of nitrogen that growers can use on a whole 

farm basis in certain river basins, thus causing growers to examine practices that will reduce nutrient 

inputs.  Also, research has shown that modern flue-cured varieties are more efficient in nitrogen 

uptake and use than older varieties.  Therefore, research was conducted to reevaluate nitrogen 

recommendations for flue-cured tobacco to determine if they are still valid for use with current 

varieties. 

Tests were conducted at two locations in 2004 to evaluate nitrogen rate and source effects on yield and 

quality with current flue-cured tobacco varieties.  Nitrogen sources were ammonium nitrate, potassium 

nitrate, and 30% urea ammonium nitrate.  All sources were applied at 0, 23, 45, 67, and 90 kg/ha.  

Applications were split with one-half of the nitrogen being applied 7 days after transplanting and the 

remainder applied 14 days later. 

Results from the studies in 2004 indicate that nitrogen source did not affect yield and quality.  As the 

rate of nitrogen increased the total yield and net return per hectare increased.  However, quality 

decreased with the highest nitrogen rate regardless of the nitrogen source. 

Tests will be repeated in 2005 using the same rates and sources of nitrogen as used in 2004.  However, 

two higher rates of nitrogen will be added to better determine effects excessive nitrogen modern flue-

cured varieties. 

North Carolina State University, Crop Science Department, Raleigh NC 27695, U.S.A. 
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The chemical control of broomrape (Orobanche ramosa) in the tobacco fields in Romania. 

Broomrape (Orobanche ramosa) is still the most damaging parasite plant for the tobacco crops in 

Romania. 

The frequency of the broomrape plants is different, and the damages are bigger as the transplantation 

is delayed. 

Although in our country, a series of measures are taken for limiting the attack of this parasite, no 

substantial diminution of its negative effect was obtained. 

In the period 1997 – 2003, research was conducted concerning the chemical control of broomrape in 

different tobacco growing areas, using herbicides based on glyphosat.  For Oriental tobacco research 

was made at experimental field Voicesti (county Vilcea) and at experimental field Suluk-Macin 

(county Tulcea).  For burley tobacco, research was made at experimental field Biled (county Timis). 
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The experimental variants were the same for all the places, the experiments were arranged in 

multifloor linear blocks, in 4 replications on lands known to be infested with broomrape. 

Observations were made for: 

- the phytotoxic effect of the tested product for tobacco (the inhibition of tobacco plants 

growing, the damage of the leaves, the deformation of the limb etc.); 

- the moment of broomrape emergence (date and phase of tobacco growth); 

- the number of the attached plants in the plot; 

- the number of the broomrape plants in the plot; 

- biometrical measurements of the attacked and not – attacked plants; 

- chemical analyses of the leaves of the attacked tobacco plants and of those not – attacked, 

for nicotine, soluble sugars, total nitrogen etc. 

The specific growing technologies were used for each tobacco type and the main yield and industrial 

quality parameters of the cured leaves were surveyed. 

The herbicides based on glyphosate used in the tests, being applied on all the area of the experimental 

plot, including the tobacco plants at 40 and 60 days from tobacco transplantation reduced and almost 

stopped the emergence of broomrape in all the experimental variants. 

Only one application of the herbicides based on glyphosate at 40 days aftertransplantation is not 

enough for a satisfactory control of the parasite.  The second application of the herbicides at 60 days 

after transplantation (20 days after the first treatment) prevents a new infestation with broomrape. 

In parallel with the herbicides based on glyphosate, other herbicides were tested, before 

transplantation (trifluralin, metolachlor, pendimetalin) or after transplantation (glyphosinate, 

imazametabenz, imazetapir). 

1. Romanian Parliament, Deputies House, Agricultural and Forestry Commission, Bucharest, 

Romania. 

2. Central Research Station For Tobacco Growing And Industrialization Bucharest, Romania. 
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The development and adoption of conservation tillage practices for burley tobacco production in 

Kentucky, U.S.A. 

The University of Kentucky has a long history of research and development on conservation tillage 

methods for row crop production.  Kentucky farmers were among the first in the world to adopt 

conservation tillage for large scale corn and soybean production.  Research on conservation tillage for 

burley tobacco production was begun in the early 1970’s, yet tobacco growers had little interest until 

recently.  Adoption of conservation tillage for tobacco has been slowed by growers’ reluctance to 

abandon traditional production methods, a lack of appropriate transplanter technology, concerns about 

weed control, and more recently uncertainty about future production levels.  Research on conservation 

tillage for tobacco was resumed in the mid 1990s and has led to the development of new ideas for 

transplanters, weed control strategies, and cover crop management.  Results of individual studies will 

be presented to demonstrate the development of recommendations and guidelines that are being used 

by tobacco growers as they consider conservation tillage.  Grower interest in these practices has been 

gradually increasing over the last five years.  A survey of grower practices used in 2003 estimated that 

just over 400 ha of burley tobacco was grown in Kentucky using conservation tillage practices.  The 

same survey in 2004 reported that over 3000 ha of burley tobacco was grown under conservation 

tillage.  The rate of adoption of conservation tillage practices is expected to accelerate with the end of 

the U.S. tobacco program and the consolidation of tobacco production on fewer farms. 

University of Kentucky, Plant & Soil Sciences Department, Lexington, KY 40546, U.S.A. 
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The effects of nitrogen fertilizer management on yield, quality and tobacco specific nitrosamine 

levels of burley tobacco. 
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Burley tobacco requires high nitrogen levels to maximize yields of cured leaf.  Nitrate levels in the 

cured leaf have a direct association with the levels of tobacco specific nitrosamines (TSNAs).  A study 

was conducted to evaluate nitrogen rates applied either as broadcast or a combination of broadcast and 

sidedress for their influence on yield, quality and TSNA levels of the cured leaf.  An additional 

objective was to determine if soil nitrate sampling could be utilized, as in other crops, to determine the 

need of additional nitrogen applied sidedress.  The study was conducted as a randomized complete 

block design with a split-plot arrangement of treatments.  The whole plots were the initial nitrogen 

treatments 89,6, 179,3, and 268,9 kilograms nitrogen per hectare, applied broadcast prior to 

transplanting.  The sub plots were the sidedress treatments 0, 56, and 112,1 kilograms nitrogen per 

hectare.  All treatments were replicated four times.  This study was conducted at the southwest 

Virginia Agriculture Research and Extension Center, Glade Spring, VA and Tobacco Experiment 

Station, Greeneville, TN.  Tobacco blended fertilizer  (8-16-24) was applied at 1120,6 kilograms per 

hectare over the entire plot.  This provided 89,6 kg nitrogen, 179,3 kg phosphate, and 268,9 kg potash.  

The higher nitrogen rates were achieved by broadcasting ammonia nitrate by hand to individual plots 

as required to obtain 179,3 and 268,9 kilograms of nitrogen per hectare.  The sidedress treatments 

were applied as calcium nitrate (15-0-0), approximately three weeks after transplanting.  Soil nitrate 

samples were taken at both locations just prior to applying the sidedress treatments.  For the Glade 

Spring location the soil nitrate nitrogen was 21, 29, and 46 parts per million, for the initial nitrogen 

rates of 89,6, 179,3, and 268,9 kilograms per hectare, respectively.  Statistically the only treatments 

different form the highest yield were the 89,6 and 179,3 kilograms of nitrogen per hectare with no 

sidedressed nitrogen.  Total TSNA levels increased as nitrogen rates increased.  Results from the 

Greeneville, TN location followed similar trends. 

1. Virginia Tech, 12326 VPI Farm Road, Glade Spring, VA 24340, U.S.A. 

2. University of Tennessee Extension Specialist, U.S.A. 
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Focus WP (clothianidin), new neonicotinoid insecticide for tobacco crop. 

Clothianidin, a new insecticide belongs to neonicotinoid class, developed by Hokko do Brasil, as 

Focus WP, for tobacco and other crops. 

Focus WP is a systemic insecticide with very good translocation from root to the shoot through xylem.  

It can be also taken up by leaves and stems.  Due to these characteristics, the product is active to 

control pests, by soil and/or foliar treatment. 

Focus WP is very efficient to control several suckering and chewing pests and it acts by contact and 

ingestion, controlling insects from different orders, such as Coleoptera, Hemiptera, Thysanoptera, 

Diptera, Isoptera and others. 

After uptake by the plants, Focus WP promotes effective protection for a long period, depending on 

crop, pest and climatic conditions.  In addition to this, Focus WP has translaminar activity, acting on 

insects on the underside of leaves. 

Clothianidin acts on the central nervous system of insects and it causes irreversible blockage of 

postsynaptic acetylcholine receptors, occurring straight nervous impulse transmission and 

consequently death of pests. 

Various trials carried out since 1998 have shown excellent performance of Focus WP to control main 

pests on tobacco crop: Tobacco borer (Faustinus cubae); Aphids (Myzus nicotianea) and Flea beetle 

(Epitrix faciata and Epitrix cucumeris), through soil drench application, at dosage of 300 g/ha, applied 

immediately after transplanting of seedling to the field, at volume of 15 ml of water per plant.  On an 

average, the lasting period of control for Tobacco Borer is 90 days, for Aphids is 70 days and for Flea 

Beetle is 120 days.  Depending on the pest, Focus WP has presented similar or better control than 

standards. 

Focus WP is a key and excellent alternative for pest management on tobacco crop. 

Hokko do Brasil, Department of R&D, Jundiaí street, 50 - 9o floor, 04001-904 São Paulo - SP - 

Brazil. 
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Obtaining Nicotiana repanda and Nicotiana tabacum fertile hybrids using gamete cell irradiation 

and immature embryo recovery. 

Considerable efforts have been made to obtain fertile hybrids between Nicotiana repanda Willd 

(2n=48) and Nicotiana tabacum (2n=48) once N. repanda was reported to be resistant to Meloidogyne 

javanica, a root-knot nematode that is found worldwide causing losses of yield in tobacco fields.  

Resistance to this pathogen was not identified in N. tabacum germplasm.  However, it has been 

impossible to obtain interspecific hybrid plants between N. repanda and N. tabacum by conventional 

hybridization.  Incompatibility reactions leading to embryo abortion and seedling lethality are part of 

the problem.  In this study we were able to recover fertile hybrids from ovule gamma-ray irradiation 

followed by interspecific crossing and immature embryo cultivation techniques.  Approximately 250 

in vitro plants were obtained from crosses using N. repanda as the female parent and N. tabacum var. 

TN90 as the male parent.  The plants obtained could be classified according to their morphology.  

Some of them were similar to the female parent (N. repanda) while others showed characteristics of 

both parental species, such as excess sprouting, absence of apical dominance, reduced growth rate, 

rooting difficulty and different shaped leaves.  All plants obtained in this experiment were sub-

cultured and kept in vitro until hybrid plant identification.  Five hybrid plants were identified by 

RAPD molecular marker analysis.  One plant in this group presented viable pollen (51.0%) and was 

allowed to self-pollinate to obtain the F2 generation and backcrossing to both parental species.  An 

intensive program to incorporate resistance to Meloidogyne javanica into stabilized breeding lines is 

being carried out at our Breeding Centre. 

1. BAT-Souza Cruz, Tobacco Breeding Center, Rio Negro, Paraná, Brazil. 

2. Plant Breeding Laboratory, Centro de Energia Nuclear na Agricultura CENA/USP, Piracicaba, 

SP, Brazil. 
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The development of new tobacco cultivars by BAT-Souza Cruz. 

The tobacco industry around the world has been threatened in many different ways, including several 

aspects related to the growing and production of tobacco itself.  These pressures can also be 

understood to be a good indication of new areas of opportunity, challenging tobacco companies to 

develop new products that are more acceptable to the consumer and to deal with specific legislation 

and regulations. 

Foreseeing this challenging world scenario, back in the 1980s, Souza Cruz started its Tobacco 

Breeding Program aimed at developing new tobacco cultivars and/or hybrids able to tackle the major 

field production problems and the specific requirements of domestic and export markets.  This 

breeding program is based only on conventional cross breeding and includes several projects such as: 

 Resistance to soil borne diseases (including Granville wilt, root knot nematodes, Black 

Shank); 

 Resistance to viruses (TMV, PVY, TSWV, CMV); 

 Improving yield (kg/ha); 

 Quality for domestic and for export markets; 

 Stress tolerance (cold injury; early flowering); 

 TSNA reduction. 

Along with the task of developing new cultivars to build up a superior breeding stock that ensures 

competitive advantage and tobacco growing continuity, the Breeding Program has also played a very 
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important role in other areas such as contributing to the reduction of agrochemical usage and residues 

and IPM.  Thus the Breeding Program has become a very strategic tool for business. 

In 1986 we released the first burley MS-hybrid (male sterile) resistant to TMV and root knot 

nematodes (Meloidogyne incognita) in Brazil, and in 1993 we achieved another milestone by releasing 

our first burley MS-hybrid with resistance to TMV, root knot nematodes and Granville wilt (Ralstonia 

solanacearum).  Presently, the Souza Cruz Tobacco Breeding Centre (CMF) has more than 120 

different hybrids covering the main tobacco types (VA Flue-Cured, burley, Maryland, Galpao 

Comum, Oriental), all of them already officially registered at the SNPC – MAPA (Brazil’s Agriculture 

Ministry).  Besides the breeding work, the CMF is also in charge of producing all the tobacco seed 

needed to meet the requirements of Souza Cruz and integrated growers.  Since 1998 we produce only 

“Certified Seeds”, representing the high quality standard of our seed.  At the end of 2001 we started 

the production of Tobacco Pelleted Seeds, and by 2004 we had achieved the production of 100% of 

the pelleted seed needed to fulfil our demands. 

Another important achievement was the complete screening for all commercial cultivars and tobacco 

types (Va; By, Md, Dark and so on) for nicotine to nornicotine conversion.  This selection was made 

during the production of our Genetic and also our Foundation Seeds from our 2001 crop and continues 

today.  As a result of this work, all the commercial hybrid seeds are currently under the target level of 

3% and can be considered as “Low Converters – LC” cultivars. 

BAT-Souza Cruz, Tobacco Breeding Center, Rio Negro, Paraná, Brazil. 
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Expert system on tobacco pests. 

Pests and diseases are the major constraints in tobacco production and storage.  The damage caused 

due to insect pests and diseases to tobacco is substantial and cultivators have to undergo huge 

monetary losses.  Management of insect pests and diseases is therefore the only solution to save not 

only the crop but also other valuable inputs.  Lot of information on pests of tobacco and their 

management is available at different sources.  Based on this information an expert system has been 

developed with user-friendly menus using Visual Basic, a relational database management system for 

information retrieval, use it as a diagnostic tool to speed up decision-making.  It can play a vital role in 

the maintenance of data on complete details of the pests viz. identification, biology, ecology, nature of 

damage and their management.  This system provides solutions to farmers through scientists, 

extension and development workers.  Using this system one can identify the pest and diagnose the 

problem for speedy and effective decision making in pest management to avoid losses due to insect 

pests.  Using the Microsoft Visual Basic, a relational database management system, this information 

system has been developed.  This software with various user-friendly menus facilitates on-line 

retrieval of the stored information easily which will be of immense use for tobacco researchers, 

developmental agencies, extension functionaries and farmers.  A provision has also been made to take 

the hard copies of the selected information.  The database can be updated from time to time.  The 

‘Help’ menu is self-explanatory and explains step-by-step of the software.  A ‘Setup’ program has 

been provided for easy portability and compatibility with other systems. 

Central Tobacco Research Institute, Rajahmundry, Andhra Pradesh, 533 105 India. 
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A comparison of three greenhouse tobacco transplant production systems. 

Three different greenhouse management systems for tobacco transplant production were compared in 

a study conducted at the Virginia Tech Southern Piedmont Agricultural Research and Extension 

Center near Blackstone, Virginia in 2005.  The float system has been the standard for tobacco 

transplant production in the United States for perhaps two decades.  This study was conducted to 

compare two possible alternative greenhouse culture systems to the float system and to evaluate a 
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plastic tray to the expanded polystyrene (EPS) tray currently used for the float system.  Disposal of 

used EPS trays and effective tray sanitation are becoming increasingly problematic for growers.  At 

the present time there is no apparent alternative to the use of EPS trays in the float system.  The 

standard float system was compared to overhead watered and ebb-flow systems.  Objectives of this 

study included: evaluation of seedling growth and transplant quality, ease of greenhouse management, 

and the environmental footprint associated with transplant production with each system.  Data 

collected included: total water and fertilizer usage, number of seedling clippings required, seedling 

root and stem measurements, general observations of disease incidence, and observation on 

management ease.  Transplant quality was evaluated by root and stem development in addition to the 

growth of transplants in field and pot studies.  Ease of management remains the primary advantage of 

the float system.  Results of this comparative study show the ebb-flow system to be a viable alternative 

to the float system.  An added advantage of the ebb-flow system is the fact that non-floating, plastic 

plant trays can be used and these trays would have greater durability and are easier to sanitize.  

Management difficulties and non-uniform seedling stand and growth were the most serious problems 

observed with the overhead watered system. 

Southern Piedmont Agricultural Research and Extension Center, 2375 Darvills Road, Blackstone, VA 

23824, U.S.A. 
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Comparison of organic mineral fertilizer with mineral fertilizer in flue-cured tobacco in no-till, 

minimum-till and conventional systems in Brazil. 

The No-Till (N-T) and Minimum-Till (M-T) systems are important tools to avoid erosion problems 

and increase the soil quality.  The organic mineral fertilizer has lower concentration of salts, being 

more efficient, economical and ecological.  It can be also a positive tool in these systems.  The 

objective of this test was to evaluate the efficiency of organic mineral fertilizer being used in the 

conventional, N-T and M-T systems.  The experiment was done in 2003 (with four tests) and in 2004 

(with five tests) totalling nine tests.  The design was randomized blocks with three replications.  The 

plot size has 6 rows with 15 plants each, totalizing 90 plants/plot, where were harvested the four 

central rows.  The treatments were:  a) conventional system with base mineral fertilizer 8-18-20;  b) 

conventional system with base organic mineral fertilizer 10-10-07;  c) rebuilt old ridges and sowed 

oats in autumn, base mineral fertilizer 8-18-20, without cultural practice;  d) rebuilt old ridges and 

sowed oats in autumn, base mineral fertilizer 10-10-07, without cultural practice;  e) rebuilt old ridges 

and sowed oats in autumn, base mineral fertilizer used 8-18-20, one cultivation/ridging at 45 days after 

transplanting;  f) rebuilt old ridges and sowed oats in autumn, base mineral fertilizer used 10-10-07, 

one cultivation/ridging at 45 days after transplanting.  All treatments received 650 kg/ha of fertilizer.  

The results showed that in the yield, the conventional system was the best treatment, but the N-T and 

M-T systems are feasible, and produced 8.1% and 4.4% less than the conventional system, 

respectively.  The organic mineral fertilizer tested in these systems, is also feasible, but produced 2.7% 

less than the mineral fertilizer.  In the tobacco quality, the best treatment was the N-T system, 

followed by M-T with respectively 2.9% and 2.2% more quality in the quality index in comparison 

with the conventional system.  The treatments with organic fertilizer produced tobacco with the 

quality index 1.4% lower than the mineral fertilizer, but economically the tobacco production with this 

product is feasible, because this fertilizer is cheaper than the mineral one. 

Alliance One Exportadora de Tabacos Ltda., Research and Plant Breeding Department, Santa Cruz 

do Sul, RS Brazil. 
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Effect of different levels and divided potash on secondary elements in different primings of flue-

cured tobacco. 

Potassium nutrition of the tobacco plant has a great deal to do with quantity and quality of its yield.  

But the tobacco produced in the country has poor quality.  Since a large proportion of potassium is 

concentrated in the lower leaves of the plant, which are harvested during the first leaf picking.  There 

after lower concentration of the element is translocated to younger leaves.  Furthermore conditions 

favoured by the tobacco plant such as soil acidity and high humidity, reduces a large proportion of 

available K concentration through leaching.  This event concedes with second picking onward which 

reduces leaf K concentration.  Therefore in order to improve the yield quantities and qualitatively it is 

wise to apply the K fertilizers in two splits.  As to reduce K leaching and maintaining relatively high 

leaf K concentration during successive picking.  Hence an experiment entitled “Effect of different 

levels and splitting of potash on yield quantity and quality of flue-cured tobacco’’ was designed and 

conducted in Guilan Tobacco Research Station.  This experiment comprised 10 treatments viz. T1- 

control, T2- application of 100 Kg K2O/ha at transplanting A.T., T3- application of 100 Kg K2O/ha 

50% at transplanting (A.T.) and 50% at 30 day after transplanting (D.A.T.) T4- application of 100 Kg 

K2O/ha 50% A.T. and 50% at 70 day after transplanting (D.A.T.), T5- application of 150 Kg K2O/ha 

(A.T.), T6- application of 150 Kg K2O/ha 50% A.T. and 50% at 30 D.A.T., T7- application of 150 Kg 

K2O/ha 50% A.T. and 50% at 70 D.A.T., T8- application of 200 Kg K2O/ha A.T., T9- application of 

200 Kg K2O/ha 50% A.T. and 50% at 30 D.A.T., T10- application of 200 Kg K2O/ha 50% A.T. and 

50% at 70 D.A.T.  These treatments were replicated three times and invented to complete randomized 

block design.  Following standard Methods, for N, P, K, Ca, Mg, Cl concentration, nicotine percent 

(N.P.), sugar percent (S.P.) in the leaves as well as leaf quality index (L.Q.I.).  Besides yield was 

estimated for four leaf pickings. 

The results obtained indicate that the treatments had significantly different effects on N.P. and L.Q.I. 

at first picking S.P. and L.Q.I. and L.Q.I. at second picking, K.  Mg concentration and S.P. in leaves of 

third and fourth leaf picking, as well as Mean N, K, Ca, Mg Concentration N.P, S.P, L.Q.I and leaf 

yield received from all picking collectively.  The effect of T2 to T9 on mean leaves N conc. at all four 

leaf pickings did not exhibit significant differences.  Moreover the effect of T2 to T10 with exception T9 

of mean leaves in concentration in four leaf pickings was not significantly different.  But increasing K 

level of application improved leaves K concentration insignificantly.  The highest K concentration was 

obtained by T9 application of 200 Kg K2O/ha compared to control significantly improved mean S.P. 

collectively, while rest of the treatments were unable to do so.  T2 to T10 with exception of T3 and T9 

treatments with no significant difference among them.  improved mean P.N. content within the leaves 

as compared to control collectively.  The least P.N. content was recorded for T9 which proved to be 

significantly superior to that of T1, T3,T4 and T7 treatments.  T2 to T10 with exception of T9 with no 

significant difference among them significantly improved L.Q.I.  The highest of which recorded for 

T9.  Nevertheless increased level of K2O application from 100 to 150 and also 200 Kg/ha did not 

improve mean yield of leaves significantly. 

Guilan Tobacco Research Center, Rasht, Iran. 

 

SANTOS M.; MALLMANN I.; HOPPE B.; ROVEDDER J.; LORENCETTI C.; PANIZ C.; 

PACHECO R.; SCHMACHTENBERG C. 

CORESTA Meet. Agro-Phyto Groups, 2005, Santa Cruz do Sul, abstr. A 02 

Study of the influence of the climate and the genetic potential in the formation of alkaloids in 

burley tobacco. 

It’s known that, in Brazil, the main factors that influence the formation of alkaloids in burley tobacco 

are: quantity of rain during the crop; nitrogen dosages and sources; topping heights and harvesting 

time.  Recent studies have shown that the interaction between cultivar and climate are very important 

factors for the formation of alkaloids.  Rainy crops produce tobaccos with lower alkaloids, and less 

rains during the crop produces tobaccos with higher alkaloid levels.  The objective of this study was to 

evaluate the importance of the cultivars and climate in the formation of alkaloids in burley tobacco.  

This study was done with four experiments in different areas in the west of Santa Catarina state, 

Brazil, in the 2002 crop (two experiments) that was a less rainy one and 2003 (two experiments) that 
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was a rainy one.  The design of the experiments was randomized blocks with three replications, with 

48 plants/plot (four rows with 12 plants each).  The treatments had been constituted by different 

cultivars: a) TN 90; b) NC 3; c) HB 04P; d) DBH 9951; e) DBH 2051; f) DBH 2052; g) DBH 2053 h) 

DBH 2152; and i) DBH 2153.  Dosages of nutrients used in the 2002 and 2003 crops  was 200 and 

260 kg/ha of nitrogen, 117 and 117 kg/ha of the phosphorus, and 270 and 300 kg/ha of the potassium, 

respectively.  The total precipitation during the months of August to January in the 2002 crop was 

861 mm, with an average of 144 mm/month.  For the 2003 crop, in the same period, the total 

precipitation was 1.587 mm with an average of 265 mm/month.  The results had shown that climate 

(rains) in the developing phase of the culture, is the factor that causes the strongest influence in the 

formation of alkaloids and the cultivars are in the second position. 

Rainy crop = above average rainfall 

Less rainy crop = below average rainfall 

Alliance One Exportadora de Tabacos Ltda., Research and Plant Breeding Department, Santa Cruz 

do Sul, RS Brazil. 
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Biomass production and nutrients export in Eucalyptus ssp. forests in Rio Pardo valley, RS, 

Brazil. 

The study was conducted in 2, 4, 6 and 8 year old Eucalyptus ssp. forests, in the Rio Pardo Valley, in 

the state of Rio Grande do Sul, Brazil.  The eucalyptus biomass sampling consisted in the cutting of 24 

trees (6 trees per age group, distributed in three diametric classes).  The biomass and the N, P and K 

storage were estimated in the leaves, branches, bark, wood and roots.  The total biomass was of 26,40; 

44,55; 192,67 and 232,93 Mg ha
-1

, respectively in the 2, 4, 6 and 8 year old forests, where all the 

biomass components, except the wood, showed a decrease in the relative biomass when the forest 

becomes older.  The total stock of N, P and K was respectively, 100,7; 9,6 and 97,2 kg ha
-1

 (2 years); 

176,4; 19,6 and 140,7 kg ha
-1 

(4 years); 296,7; 43,1 and 353,2 kg ha
-1

 (6 years) and 461,8; 42,3 and 

312,3 kg ha
-1

 (8 years).  Based on the analysis of CBU (Coefficient of Biological Utilization) and the 

relative biomass from the components in different ages, it was confirmed that there was an increase of 

the efficiency in nutrients utilization and the wood income on harvest as the stands become older. 

UFSM - Forest Science Department, Building 44, Camobi, 97015-900 Santa Maria, RS, Brazil. 
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Managing the population structure of Phytophthora nicotianae. 

Black shank, caused by Phytophthora nicotianae, is a destructive disease of tobacco.  The disease is 

managed by an integrated approach of cultural practices, fungicides, and host resistance.  Cultivated 

tobacco and the wild species Nicotiana plumbaginifolia and N. longiflora have provided resistance 

genes to this disease.  The cigar-wrapper cultivar ‘Florida 301’ was the only source of resistance genes 

for the disease until 1964.  Single-gene resistance from two wild species also has been incorporated 

into N. tabacum cultivars; both confer complete resistance to race 0 but no resistance to race 1.  Four-

year cultivar rotation studies were conducted in three fields that differed in initial population structure 

to assess how different levels and types of resistance affected race structure of the pathogen.  In a 

mixed race field a high level of ‘301’ (partial) resistance was most effective in reducing disease and 

resulted in the greatest decrease in race 1.  Single gene resistance resulted in intermediate levels of 

disease, and the occurrence of race 1 increased.  The highest levels of disease occurred with a cultivar 

with low partial resistance and race 0 was dominant.  In a field where no race 1 was detected initially 

disease incidence was high with the use of partial resistance.  Complete resistance was very effective 

in suppressing disease, but race 1 was recovered after only one growing season.  By the end of the 

third growing season, race 1 was widespread.  In a field where race 1 was predominant, partial 

resistance was most effective in controlling disease, but a shift back to race 0 occurred.  A rotation of 
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single-gene resistance and a high level of partial resistance was the most effective in disease 

management and it minimized race shifts in the pathogen. 

North Carolina State University, Dept. Plant Pathology, PO Box 7903, Raleigh, NC 27695, U.S.A. 
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Effect of soaking duration and incubation temperature in drum priming on germination of 

tobacco seed. 

Tobacco seeds (Nicotiana tabacum L. cultivars ‘KF109’) were incubated at 18 °C and 23 °C for 32, 

36, 40, 44 and 48 hours in a seed container after soaking in water for 36, 42 and 48 hours at 18 °C and 

23 °C respectively, and then dehydrated at 30 °C.  During the entire process, the seeds to be primed 

were placed in an air permeable drum, which was placed in a seed conditioner.  The percentage 

germination of both the untreated and treated seeds did not change under germination conditions at 

18 °C and 23 °C.  The mean time to germination in all trials at 18 °C and 23 °C was shortened by 1.9, 

1.0 days, respectively.  The most effective treatment combination was the incubation for 36 hours at 

18 °C after soaking for 42 hours at 18 °C, which reduced the mean time to germination by 1.9 days 

compared to the control seeds.  The index of synchrony in a soaking treatment at 23 °C was lower than 

in all trials at 18 °C and control seeds under germination conditions both at 18 °C and at 23 °C.  The 

highest index of synchrony was recorded in seeds that had been soaked for 42 hours plus incubated for 

40 hours at 18 °C and was higher by 30% compared to the control seeds.  The results of this study may 

serve to indicate the critical seed priming factors in order to improve seed quality. 

KT&G Central Research Institute, Agro-tech. Research Group, Eumseong Experiment Station, Chung-

Buk 369-800, South Korea. 
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Molecular diversity of Indian tobacco types as revealed by Randomly Amplified DNA 

Polymorphism. 

Genetic variability in 46 varieties of 10 Indian tobacco types cultivated under different agro-climatic 

conditions was studied using 40 RAPD markers.  In the cultivars of N. tabacum, 276 bands were 

resolved of which 164 (59.4%) were polymorphic whereas in the cultivars of N. rustica species 226 

bands were resolved out of which 57 (25.2%) were polymorphic.  The mean genetic distance among 

41 varieties of N. tabacum and 5 varieties of N. rustica was 21.7% and 11.9% respectively implying 

that a large part of the genome is similar among the varieties.  Some primers gave bands specific to 

some varieties.  Primer OPA 8, OPAC 10, OPC 11 and OPJ 15 produced bands with size 1200, 2200, 

925 and 800 bp respectively in the varieties Hema, DP 401, Dixie shade and Bhavya.  The Primer 

OPA 8 produced a band of size 450 bp specific to all non-FCV tobacco types.  Manufacturing traits 

and parentage were contributed for the clustering pattern.  The polymorphism information content 

(PIC) scores per primer ranged from 0.677- 0.908 with an average PIC score of 0.868.  Nine RAPD 

markers were conserved in all varieties of both species.  Curing property was not contributed to the 

clustering pattern.  Among varieties, Pyruvithanam was found to be distinct from the rest of the 

varieties.  This study provided sufficient resolution to distinguish among closely related tobacco types 

having narrow genetic base among Indian commercial varieties. 

Central Tobacco Research Institute, Rajahmundry, Andhra Pradesh, 533 105 India. 
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Effect of root volume and seedling density on the growth of flue-cured tobacco seedlings in the 

float system. 

Decreasing tray depth, which would allow more trays to be placed in a shipping container or on a 

truck, could reduce shipping costs of polystyrene trays.  Shallower trays have the additional advantage 

of requiring less substrate to fill the cell, which decreases cost to the grower and the demand for 

Canadian peat.  Other potential advantages include less on-farm storage space and reduced landfill 

space for discarded trays. 

To determine the agronomic feasibility of reducing tray depth, studies were conducted in 2004 and 

2005 to measure the effect of cell density and volume on transplant production.  The studies compared 

the following trays filled with three growing media (Carolina’s Choice, Carolina Gold, and an 

experimental aggregate-free peat):  1) A 288-cell tray with a cell volume of 15 cm
3
 and cell density of 

122.5 cells per 929 cm
2
;  2) A shallow, 288-cell tray with a cell volume of 8.6 cm

3 
and cell density of 

122.5 cells per 929 cm
2
;  3) A traditional 200-cell tray with a cell volume of 27 cm

3 
and cell density of 

85 cells per 929 cm
2
;  and 4) A shallow 200-cell tray with a cell volume of 8.6 cm

3 
and a cell density 

of 85 cells per 929 cm
2
. 

In 2004, there were no differences in the uniformity of germination, spiral root incidence, and total 

plants per tray due to tray type or substrate.  The major factor affecting plant size was cell density, 

with larger plants being produced in the 200-cell trays than in the 288-cell trays.  A slight trend was 

evident: fewer usable plants were produced in the smaller cell volume trays, particularly in the 288-

cell tray.  This difference is believed to be due to less efficient clipping, which was complicated by the 

differences in height among trays.  Results from the 2005 study will be included in the oral 

presentation. 

North Carolina State University, Crop Science Department, Raleigh NC 27695, U.S.A. 
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Management of water resources and biomass accumulation characteristics in flue-cured tobacco 

with micro irrigation. 

Flue-cured tobacco is grown in West Godavari District of Andhra Pradesh in 20,000 hectares during 

Rabi Season i.e., between October to March under irrigated conditions.  Check Basin System of 

surface irrigation method is followed for irrigating the crop using ground water resources through 

Tube Wells.  Numerous problems arise while surface irrigating tobacco such as: considerable seepage, 

conveyance and evaporation losses, high energy costs, greater wastage of fertilizers and nutrients, 

higher weed population, uncontrolled, unmeasured and uneven water supply creating a mismatch 

between need of the crop and availability. 

The objective of the current study was to evaluate the efficacy of Drip Irrigation system under 

different plant geometry and irrigation methods to enhance the Water Use Efficiency (WUE).  16 mm 

UV stabilized inline drip lines were used for the study with inline drippers located 40 cm apart 

discharging 2 litres per hour.  The trial was conducted in 2004 and 2005 crop seasons. 

Broad Bed and Furrow (BBF) method of planting pattern with drip irrigation resulted in achieving 

10% higher cured leaf yield (2745 kg/ha) compared to the conventional method of plantation with 

surface irrigation (2487 kg/ha).  The BBF method with drip irrigation also resulted in enhancing the 

ripeness characteristics of the cured leaf.  Leaf chloride levels were lower at 0.4% in BBF and Paired 

Row method with drip irrigation, compared to 0.8% in conventional method of plantation with surface 

irrigation.  The water use efficiency was higher at 9.15 kg/mm under drip irrigation with BBF method 

compared to 4.9 kg/mm under conventional system of irrigation. 

The implementation of micro irrigation system in flue-cured tobacco cultivation, in West Godavari 

District of Andhra Pradesh, will assume importance in sustaining the tobacco production by 

rationalizing the use of water and power, with a potential to save 40 million cu.m. of water resources 

each year. 

1. Research Department, ITC Limited - ILTD Division, Rajahmundry 533 103, Andhra Pradesh, 

India. 
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2. Central Tobacco Research Institute, Rajahmundry, Andhra Pradesh, 533 105 India. 
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Management of axillary shoot growth and maleic hydrazide residues with diflufenzopyr in flue-

cured tobacco. 

Research was conducted at the Central Crop Research Station near Clayton, NC and the Border Belt 

Tobacco Research Station near Whiteville, NC in 2003 and 2004 to evaluate an experimental 

compound from BASF, diflufenzopyr, for the control of axillary shoot growth in flue-cured tobacco.  

Diflufenzopyr was evaluated alone and in tank mixtures with a registered rate of flumetralin, and 

registered and reduced rates of MH.  Treatments were arranged in a factorial design with MH at four 

rates (0, 0.6, 1.3, and 2.5 kg ai ha
-1

), flumetralin at two rates (0 and 0.7 kg ai ha
-1

), and diflufenzopyr at 

two rates (0 and 0.017 kg ai ha
-1

). 

Diflufenzopyr alone resulted in 64% sucker control, and control was similar to flumetralin alone and 

0.6 and 1.3 kg of MH alone.  Percent sucker control from diflufenzopyr alone however, was less than 

the standard treatment of a tank mixture of MH at 2.5 kg and flumetralin at 0.7 kg and was therefore 

below acceptable levels.  Diflufenzopyr and MH at 1.3 kg (one-half the registered rate of MH) 

controlled sucker growth as well as any treatment in the experiment and was equivalent to the standard 

treatment.  In addition, the three-way combination of diflufenzopyr, MH, and flumetralin allowed a 

further reduction in MH rate, down to 0.6 kg, without reducing sucker control compared to the 

standard treatment discussed above. 

Acceptable levels of sucker control can be achieved with the tank mixture of diflufenzopyr and the 

one-half the registered rate of MH (1.3 kg) or from diflufenzopyr, flumetralin and one-fourth the 

registered rate of MH (0.6 kg).  Diflufenzopyr would therefore allow MH residues to be substantially 

reduced without reducing overall sucker control. 

North Carolina State University, Crop Science Department, Raleigh NC 27695, U.S.A. 
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Influence of soil compaction and fertilization on the growth and development of Virginia 

tobacco. 

In Croatia, flue-cured tobacco is grown on soils in the river Drava valley.  Frequent high contents of 

silt particles and fine sand in the soil mechanical composition, as well as shallow tillage, influenced an 

increase in soil compaction in the plough and sub-plough layers.  High soil compaction caused 

reduced root development and lower tobacco leaf yields. 

The research goal was to determine: 

The influence of soil compaction on root development and yield of Virginia tobacco, and the influence 

of fertilization under different soil compaction conditions on tobacco yield and quality.  Influence of 

soil compaction and fertilization on the growth and development of Virginia tobacco was investigated 

at the experimental station of the Tobacco Institute Zagreb.  Research was carried out in model trials 

in Mitscherlich's pots.  Three soil compaction levels (1.2, 1.4 and 1.6) and three fertilization rates 

(N0P0K0, N1P1K1 and N2P2K2) were randomized according to the split-plot method with four 

replications. 

The trial soil was sandy loam.  It's bulk density in Ap horizon amounts to 1.46 gcm
-3

.  The trial soil is 

medium acid, moderately supplied with total nitrogen and available phosphorus, and well supplied 

with potassium. 

Soil compaction was calculated by compacting air-free soil into Mitscherlich's pots of 12 dm
3
. 

Tobacco was picked in six harvests and after the sixth harvest the tobacco root yield was determined 

by washing it out in a sieve.  The soil resistance to penetration was measured during tobacco 

flowering, and a statistically significant increase of soil resistance (compaction) was recorded in the 

soil with medium and the highest bulk density compared to that with the lowest density.  During soil 
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resistance measurements, soil moisture ranged from 13.18 to 14.51% in the first trial year and from 

12.15 to 15.10 in the second trial year.  The most compacted soil had also the lowest water content.  

Higher soil resistance caused poorer root growth and development.  A bulk density increased from 1.2 

to 1.4 gcm
-3

 or 1.6 gcm
-3

 resulted in an average decrease of the total root weight by 28.8 and 51.8% 

respectively. 

This in turn resulted in lower tobacco leaf yields by 25.4% and 50.0% in 2000, by 12.5% and 49.3% in 

2001, respectively.  This research of Virginia tobacco has confirmed that increased soil bulk density 

(compaction) and an unfavourable ratio of macro and micro pores are limiting factors for tobacco 

yield and quality. 

The applied fertilization had significant effects on tobacco leaf yield.  Increased fertilizer rates led to 

increased leaf yields but decrease in its quality.  Intensified fertilization rendered higher yields of 

tobacco, however, the fertilization itself did not compensate for increased compaction. 

1. Tobacco Institute, Zagreb, Croatia. 

2. Faculty of Agriculture, University of Zagreb, Croatia. 
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Seed quality management as a component of tobacco identity preservation. 

Tobacco seed quality involves a series of attributes, the number of which has increased in recent years.  

Besides variety identity, genetic purity, absence of pathogens, seed viability and vigor, recent 

evolutions have highlighted the necessity of controlling the absence of GMO and the low potential for 

nicotine conversion to nornicotine. 

Furthermore, the F1 hybrid structure of new varieties requires a more complex control scheme than 

with inbred varieties.  Quality control of parental lines that are components of these F1 hybrids is a 

prerequisite before F1 seed production. 

At ALTADIS - Institut du Tabac, the current quality management system for tobacco seed is based on 

the following principles: 

- It is considered that there is only one process, where production and control steps are 

combined. 

- Complete control of any seed lot requires one year.  Genetic purity and low potential for 

conversion are better assessed using adult or nearly adult field grown plants. 

- Phenotypic description of varieties, which serves as a basis for assessing genetic purity, is 

performed using the UPOV principles for tobacco. 

- Traceability of data is provided by a common document management system.  The seed 

codification is tracing the parental origins of each seed lot. 

The whole process is presented, and each individual test (disease resistance, conversion potential, 

GMO detection) that is a component of that system is described. 

ALTADIS-Institut du Tabac, 24100 Bergerac, France. 
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Phylloplanins of tobacco are defensive proteins deployed on tobacco aerial surfaces by short 

glandular trichomes. 

In plants, defensive proteins secreted to leaf aerial surfaces have not previously been considered to be 

a strategy of pathogen resistance, and the general occurrence of leaf surface proteins is not generally 

recognized.  We found that leaf water washes of the experimental plant Nicotiana tabacum ‘TI 1068’ 

contained highly hydrophobic, basic proteins that inhibited spore germination and leaf infection by the 

oomycete pathogen Peronospora tabacina.  We termed these surface-localized proteins tobacco 

phylloplanins, and we isolated the novel gene T-Phylloplanin and its promoter from N. tabacum.  

Escherichia coli-expressed T-phylloplanin inhibited P. tabacina spore germination and greatly 

reduced leaf infection.  The T-phylloplanin promoter, when fused with the reporter genes β-
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glucuronidase and green fluorescent protein, directed biosynthesis only in apical-tip cell clusters of 

short, procumbent glandular trichomes (SGTs).  Here we provide evidence for a protein-based surface 

defence system in the plant kingdom, wherein protein biosynthesis in SGTs allows surface secretion 

and deposition of defensive phylloplanins on aerial surfaces as a first-point-of-contact deterrent to 

pathogen establishment.  Phylloplanins were detected on all tobaccos examined thus far, except N. 

glauca.  As yet uncharacterized surface proteins have been detected on most plant species examined. 

University of Kentucky, Plant and Soil Sciences Department, Lexington, KY 40546, U.S.A. 
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Dynamic changes of catalase during the interaction of tobacco and Cucumber Mosaic Virus. 

The infection of virus will induce the accumulation of active oxygen species (AOS) in plants, which is 

a kind of spectrum resistance.  But on the other side, active oxygen species can damage the plants, 

thus there are active oxygen species eliminating systems in plants, among which catalase (CAT) is one 

of the important AOS eliminating enzymes, whose function is to catalyze hydrogen peroxide (H2O2) to 

hydrogen oxide (H2O) and molecular oxygen (O2), the last substances are nontoxic to plants.  

Cucumber mosaic virus is one that does great harm to tobacco production.  There are no reports about 

the metabolism of AOS in the interaction of tobacco and CMV in the world.  To investigate the 

dynamic changes of catalase activity in the tobacco plants after the inoculation of CMV, several 

cultivators with different disease resistance were analyzed.  The subject of the thesis is to find whether 

there is definite pertinence between catalase activity and disease resistance. 

The tobacco cultivators with different and stable disease resistance includes Shennong broad leaf, 

Tongzhou, Jintai 18, Qiannan 8, TI245, Tiebazi, K326, NC89, RG17, Lianghuang, G28 and G140.  

When the tobacco seedlings develop four to five leaves, cucumber mosaic virus was inoculated with 

the friction of diseased juice.  The catalase activity was measured with different intervals after 

inoculation, and the state of disease were investigated twenty days after inoculation. 

Tobacco Institute of Chinese Academy of Agricultural Sciences, Qingdao 266061, P.R. China. 
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Identification of a tobacco nicotine converter gene - a novel cytochrome P450 enzyme. 

Nicotine in tobacco may be demethylated to form nornicotine, a precursor to N’-nitrosonornicotine 

which is one of the tobacco specific nitrosamines formed by microbial action during curing and 

subsequent leaf storage and processing.  We employed a PCR-based strategy using degenerate primers 

designed on cytochrome P450-conserved regions to clone numerous P450 fragments and full-length 

P450 genes from tobacco leaves in which nicotine demethylase had been induced by ethylene 

treatment.  From microarray hybridizations using ethylene-treated converter and nonconverter samples 

as probe sources, we identified two full-length genes and one gene fragment that were highly 

expressed in the converter materials.  The fragment was a partial sequence of both full-length genes 

that had 99.8% sequence homology.  The two full-length genes and two additional P450 genes with 

similar homology were expressed in yeast.  Microsomal preparations from yeast harboring one gene, 

D121-AA8, showed significant demethylation of radio-labeled nicotine while microsomes from yeast 

cells containing the remaining three genes had no activity.  Demethylation activity of yeast expressed 

D121-AA8 was decreased significantly with inhibitors specific for P450 enzymes.  Results from DNA 

sequence analyses and enzyme assays with P450 inhibitors suggest strongly that the cloned nicotine 

demethylase gene is a cytochrome P450 enzyme. 

GenApps Inc., Winchester, KY 40391, U.S.A. 
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Configuration and dynamic formation of the root system of flue-cured tobacco. 

Dynamic spatial distributions and optimal shapes of the root system of flue-cured tobacco under 

different modes of fertilization were preliminarily studied so as to provide the theoretical basis for the 

optimal time and locations of fertilization.  The site of the experiment was located in the area of flue-

cured tobacco production in Hunan province and characterized by shallow plow pan, low temperature 

and insufficient sunshine appearing in early period of flue-cured tobacco growth, and high temperature 

and drought frequently occurring in medium and late periods of flue-cured tobacco growth.  Root-

boxing and rhizosphere section-cutting were adopted to study the configuration and dynamic 

formation of the root system of flue-cured tobacco with the help of a CID-600 image-processing 

system and the results showed that (1) the biomass of the root system of flue-cured tobacco appeared 

to exponentially decrease with increased soil depth, reaching its maximum in 0-20 cm, and the 

configurations of the root system took on ‘T’ shapes in different stages of growth; the configuration of 

the root system mainly depended on its initial lateral roots whose distributing angle ranged between 0° 

and 90°, and whose biomass mainly concentrated between 20° and 50°, accounting for 60.7% the root-

system total; the secondary lateral roots of the root system mainly distributed between 50°~80°, 

accounting for 56% the root-system total; the adventitious roots of the root-system could be divided 

into three groups depending on their initiating positions and sequences, and became more parallel to 

the ridge surface as their positions moved upward in soil; the different ways of base fertilizer use in 

production did not significantly change the T-shaped configuration of the root system, which was 

typical in upper soil and atypical in lower soil.  (2) The biomass of the root system presented to 

exponentially increase during the seedling stage and the stage from transplanting to maturing (not 

including transplanting shock) as well as to linearly increase with time at the same soil depths. 

Changsha Technical Center of China National Tobacco Corporation, Changsha 410007, P.R. China. 
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Screening of antagonistic bacteria from phyllosphere towards Tobacco Brown Spot Fungus 

Alternaria alternata. 

The possibility of employing antagonistic bacteria for control of tobacco brown spot was studied.  

Approximately 136 strains of bacteria were isolated from phyllospheres of tobacco and 9 of these 

possessed high levels of antagonistic properties.  They significantly reduced brown spot in detached 

tobacco leaves when artificially inoculated with Alternaria alternata.  Culture filtrate of the most 

effective bacterial isolate designated as Tpb88 was shown to be very efficient in inhibiting mycelial 

growth of A. alternata in dual cultures.  Culture filtrate of Tpb88 inhibited germination and germ tube 

elongation of A. alternata.  The results show that the culture filtrate directly inhibited spore 

germination of A. alternata, especially during the first hours of the paired cultivation.  The rate of 

antagonistic activity of culture filtrate of Tpb88 depended on its concentration in the mixture.  The 

greatest inhibition of spore germination was observed at the highest concentration of filtrate (filtrate to 

fungal spores inocula mixed in proportion 1:50).  These suggested that the hypothetic mechanism of 

Tpb88 against tobacco brown spot was producing antagonistic substances. 

1. Tobacco Institute of Chinese Academy of Agricultural Sciences, Qingdao 26606, P.R. China. 

2. Shandong Agriculture University, Taian 271018, P.R. China. 

 

 


