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Chapter 1

Introduction

* FEBAIHEL R FPRAEBEALPARRHGELAS,

1. What is Tobacco?

Tobacco is a kind of special plant containing
nicotine, belong to Solanaceae, Nicotiana.

From seed to smoke, the culture, manufacture and
use of tobacco involve a continuous chain of events. Each
step in those events represents a single link of the long
chain, and each link is of equal significance. Weakening
of any single link produces a product of inferior quality;
breaking the chain or eliminating any single link may
produce a nonusable product.

Tobacco is similar to most agricultural products in
that it begins with a single seed which is a carrier of
genetic information. Environmental elements provide the
proper conditions needed for the full expression of such
genetic information. Human intervention through cultural
practices, for example, influences the degree or fullness of
gene expression, such as development of plant and leaf
characteristics in the field. Postharvest manipulation charts
the course of physiological and biochemical changes toward
desired quality and thus usability.

Tobacco differs from other crops in that it is used

mostly for combustion. Variables of botanical, physical and

Jed T, M
LI

nicotine
Nicotiana
Solanaceae /sola'neisi/
HFHEY)
inferior
TG 22005 T 5
chain /tfein/ i

intervention / inta'venfan/ il
postharvest /'paust'ha:vist/
*Ja ok E
usability / ju:za'biliti/  &] FE
combustion /kam'bastfan/
botanical /ba'teenikal/ FI¥H)
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chemical characteristics of leaf tobacco determine degrees
of combustibility, smoke composition, taste and aroma
and, thus, product acceptability.

From seed to smoke involves a long, stepwise
process, which is a science as well as an art. Tobacco
( Nicotiana tabacum L. ) is one of the most, if not the
most, studied species today in plant and biological
science, physics and chemistry, and in bioengineering and
technology. For example, in one month alone there were
231 scientific reports involving tobacco. All in all, much
is known about tobacco, but much has yet to be learned

and much has yet to be fully understood and appreciated.

2. The Importance of Tobacco

During the twentieth century tobacco has become one
of the most economically important agricultural crops in the
international marketplace. Not only do farmers in over 100
countries depend upon tobacco as a major source of cash
income, but an entire iridustry, from a diverse
manufacturing sector to distribution and retail outlets, has
grown to be a major economic force in many industrial and
developing countries. Along with the growth in the tobacco
industry, local and national governments in many countries
have reaped added benefits through the collection of tax
revenues. The growth in the tobacco industry has been
supported by numerous scientific and technical advances in
the last century. Indeed, one could speculate that without
these achievements the tobacco industry would not have

reached the level of global importance it has today.

3. The Challenges of Tobacco

Despite the rather remarkable advances for tobacco as
an agricultural industry, it would seem that few other
industries have faced as many challenges and changes in

recent years. The globalization of the tobacco industry, new
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legislation and efforts by external forces have greatly
altered the environment in which the tobacco industry
operates. While many in the tobacco industry have
continued to strive to produce a high quality tobacco leaf
for superior consumer products, the new, dynamic
environment has made it difficult to keep that focus.
Indeed, many individuals throughout the tobacco industry
are focusing on new issues to more effectively meet the
needs of this ever-changing environment. These challenges
should be considered positive, as it will be through
effectively meeting these challenges that the tobacco
industry will provide for the next hundred years.

4, Research of Tobacco

While consumer preferences drive raw product
requirements, it is the purchaser of the leaf that must
implement many of these changes. Leaf quality and price
are often deciding factors in the implementation effort. As
we move to the future of tobacco products, as well as other
consumer products, we will see an increasing use of bio-
technology to enhance a product’s usability and value.
Because of certain unique characteristics of the tobacco
plant, it has been widely used in genetic studies for over
75 years. Rapid advancements in knowledge of genetics
and technological creativity have provided remarkable tools
to genetically improve the tobacco plant. = These
improvements could be targeted towards fine-tuning the
plant to achieve certain characteristics including improved
agronomic performance and pest resistance.

From 2000 to 2010, 100 000 papers on tobacco were
published, from the 100 000 scientific reports, not only
have we learned about the basic plant science, but they
have contributed to our knowledge of chemistry, physics,
engineering and health science. In the late 1980s,

compounds identified in tobacco and smoke amounted to

operate

dynamic /dai'naemik/
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Chinese-style cigarette
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Administration
(STMA) EZFMEE LR
guideline /'gaidlain/ #5575
Virginian-type cigarette
He A AR
blended cigarette B4 EI¥4H
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5 000. Now the amount is estimated to be well over 6 000.
This course is to introduce the concept that from tobacco to
its chemical composition, each step is important. Here, in
summary , we also wish to emphasize that although much is
known about tobacco, even much more is not yet
understood. We have to treat tobacco with respect.

Many of the advancements in tobacco science have
arisen from research conducted at public institutions
including universities and government agencies. A
reduction in public support for future tobacco research has
already occurred in some countries. This will undoubtedly
make it more difficult to address the research needs of
growers and manufacturers, as well as hamper the
development of the next generation of tobacco scientists.
Broad-based support for research will have to come from
within the industry, and consequently, research programs
must be carefully evaluated for their cost effectiveness,
value to the industry and the ease of supplying the research

results at the farm level.

5. Development of Chinese Tobacco Industry

Tobacco use was first introduced into China during
the sixteenth and seventeenth century from the west via
Philippines and Vietnam, to the south of China, and via
Korea to the northeast of China.
(a) Chinese-Style Cigarette

In 2003, the State Tobacco Monopoly Administration
( STMA ) officially released a Guideline on China’s
Tobacco Scientific and Technological Development. The
guideline has presented the basic concept of Chinese-style
cigarette for the first time, as well as the detailed
requirements for focusing on developing Chinese-style
Virginian-type  cigarette, actively researching and
developing Chinese-style blended cigarette, attaching

importance to the fundamental status of tobacco leaves,
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aggressively reducing tar content level, caring more for
public health and promoting the harmonious tobacco and

social development.
(b) Characteristics of Chinese-style Cigarettes

The " Chinese-style cigarettes" refer to an style of
cigarettes developed over one hundred years, which can
meet the requirement of Chinese smokers, with unique
aromatic and taste characteristics, and proprietary core
technologies.

" Chinese-style cigarettes" are mainly Chinese-style
Virginia-type cigarettes and blended cigarettes, with the

former taking a dominant position.
(¢ ) Change in Tar Content in Chinese Cigarette Over
20 Years

It can be seen from this chart(Fig. 1.1) that in twenty
years from 1983 to 2003, the weighted average tar content
in Chinese cigarettes was reduced from 27. 27 mg/unit to
14.3 mg/unit, a reduction of over 0. 6 mg/unit per
annum. Statistics from recent quality monitoring and
testing on cigarette products show that major Chinese
cigarette manufactures have the full ability to conform to

the "tar limit regulation" .

6. Classification of Tobacco

Most of the commercial tobaccos produced in the
world are Nicotiana tobacum. The only other species used
on a limited commercial scale is N. rustica. In addition to
the botanical classification of the species, tobacco is
classified on the basis of major types and general uses.

Because the properties of tobacco and, therefore, its
usability vary markedly with variety, locality, system of
production and curing method, standardization of the
commercial product is essential for growers and users
(i.e. manufacturers ). It is based primarily on curing

method ( air-, sun-, fire- and flue-curing) , locality of

5 Q-

tar limit regulation PRAE4S
aromatic / arau'maetik/ 757 HJ

proprietary /prau'praiatari/

air-curing

sun-curing
fire-curing
flue-curing

tar content
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production ( growth) and the way in which the leaf is to be

used ( cigarette, cigar, pipe, etc. ). Further classification
stalk/stotk/ (M) 2X,FF

ripeness/'rapns/ R

is then according to position on the stalk from which the
leaves have originated and facters such as their color,

quality and ripeness at harvest.
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Fig. 1.1 Change in tar content in Chinese cigarette over 20 years
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1. Translate the following into Chinese.

Synopsis of this Lecture

This lecture will discuss the interrelationships among the growth of the tobacco
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plant, the harvested leaves, their curing, processing and manufacturing, and the
properties of the final product. Through each step of the process from tobacco seed
germination to smoke yield the goal of the entire process is consumer satisfaction. A
discussion of the breeding and genetics of the tobacco plant flows into a chapter about
the new frontier of biotechnology. Tobacco is an ideal recipient for the introduction
and expression of foreign genes for use in plant enhancement or disease resistance.
Biotechnology will inevitably have an impact on future tobacco production and
utilization. The combined study of the tobacco plant’s physiology and the improvement
of agronomic practices has enabled and will continue to enable us to enhance the leaf
yield. This monograph will outline the general management practices for each of the
major tobacco types flue-cured, light air-cured, Oriental, cigar and fire-cured. The e-
conomic losses, management, control, effects on tobacco’s chemical composition and
leaf usability will be studied in a chapter outlining major tobacco diseases. The mini-
mization of pesticide residues is a worldwide issue and is featured in a discussion of
tobacco insect management from production to storage of tobacco products. The basic
chemical constituents of the tobacco leaf and the differences among tobacco types are
presented in a chapter on leaf chemistry, followed by a discussion of tobacco’s
physical properties in relationship to manufacturing needs and’ properties. Tobacco’s
marketing systems, threshing and redrying, aging, fermentation and storage
procedures blend into a section on cigarette design. This lecture will closely examine
current practices and new developments in the area of cigarette manufacture and the
study of smoke chemistry. Lastly, the topics related to cigars, cigarillos and
smokeless tobacco products will be explored. This lecture is intended to offer a broad
view of current tobacco knowledge/practices and features sections relating to the future
of tobacco.
2. Please translate the following sentences into English.

B s R — e 2 Sk A5 A o0 A0 R o, 2 A O O O A 8 A N B S
Wk :
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moisture /'moistfa/ K45
desirable /di'zaiarabl/  HAHfY
criteria /krai'tiaria/ P

1. Environmental Influences
(a)Soil, Moisture and Air

Although tobacco can be grown in a wide range of
soils from sands to heavy clays, each type has reasonably
specific soil requirements to produce optimal quality.
Tobacco has a very active root system which is required to
support the development of an enormous leaf area within a
short period of time. Adequate soil aeration, water and
nutrient supply are three major requirements for maximum
leaf expansion. It is evident that to ensure thorough soil
aeration and drainage at all times, a relatively open, loose
soil structure is essential. On the other hand, for
maximum foliage expansion it is essential that the tissues
be fully turgid at all times, and this, in turn, requires an
abundant moisture supply in the soil. The need for a
balanced and adequate supply of plant-food elements to
support this growth is obvious.
(b) Nutrition

Desirable leaf quality or " usability" requires a subtle
balance of. chemical and physical properties, involving
visible, physical and chemical criteria. All these quality
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factors are affected, directly or indirectly, by nutrition.
Mineral nutrition plays an important role in producing
high quality leaf tobacco. Nutritional disorders in tobacco
(Nicotiana tabacum L. ) are basically physiological and
biochemical phenomena induced by deficiency, excess or
certain elements under specific

interaction among

environmental conditions. Such disorders are generally
characterized by visible symptoms in the plant which

reflect the imbalance of its metabolic system.
(¢) Temperature and General Climate

Tobacco is a native of the subtropical zone. For
economic reasons, it is now being produced commercially
in almost every corner of the earth, between latitudes 55°N
and 40°S, although the best locations are generally in a
belt.  The

requirements are at least 120 ( preferably 140) frost-free

much narrower ‘most important  basic
days for field growth, adequate water for the particular
type, sufficiently high temperatures and sunlight for
fundamental biochemical and physiological processes.
Also, the incidence of certain tobacco diseases, such as
blue mold, is significantly influenced by moisture and tem-

perature.
(d)Day Length

In 1918, two scientists, W. W. Garner and H. A.
Allard of the USDA, discovered the fundamental principle
that the relative length of day and night controls tobacco
flowering. They named the phenomenon photoperiodism.
Short-day plants flower when days are short and nights are
long, but do not flower under other conditions of day
length. Long-day plants flower only when the days are long
and nights are short. Still others are day-neutral, or show

no preference as to day length.

11 Wr
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2. Agronomics ( Human Intervention)
(a)Seeds and Seedling

Tobacco seeds are extremely small in size. There are
about 10 000 ~ 13 000 seeds per gram. Each flue-cured
tobacco plant may produce 12 to 15 grams of seed, about
150 000 seeds, sufficient for about 250 sq. meters of con-
ventional seedbed for widely grown types such as burley
and flue-cured.

Essential factors for a good seedbed location include
maximum natural warmth, southern slope with free
exposure to sunlight, effective windbreaks, sufficient
surface and underground drainage, fertile soil with
desirable texture, tilth and moisture holding power and the
bed should be some distance from the curing barns to avoid
contamination by diseases.

Transplanting seedlings to the field by pulling

( bareroot) or by using intact roots (soil plug, pot, etc. )

. has been the focus of some research (Suggs & Mohapaira,

1988 ). Intact-root transplants are intuitively attractive
because transplanting shock is decreased. Also, because
intact-root plants are grown in an orderly array in cells or
other containers, they can be automatically singulated and
fed into a transplanter. Intact-root transplants are often

expected to yield more than bare-root transplants.
(b) Plant Populations and Leaf Production

Among various tobacco types, there is an extremely
wide range of spacing variation. The effect of spacing
(plant populations ) on leaf usability and quality is far
greater than yield. Plant populations range from 8 000 to
30 000 per ha for broad leaf types. Within this range, the
widest spacing applies to dark air-cured and fire-cured
types and the closest to shade-grown cigar wrapper.
However, Oriental tobaccos may be planted at populations

as large as 150 000 per ha. Closer spacing of plants results



