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ABSTRACT

Two-year investigations (2008-2009) were carried out in the region of Prilep with six domestic
and introduced varieties (lines) of Burley tobacco. Investigations were prompted by the needs of
Macedonian fabrication for this type of raw, which has been fully supplied from imports. Although the
region of Prilep is considered less suitable for production of Burley, results have shown that domestic
varieties Pelagonec CMS F1 and B-98/N CMS F8 can be grown with great success. According to the
number and size of the 5th, 10th and 15th leaf, these varieties can achieve high yields and quality
typical for Burley tobacco.
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MOP®OJOIKHN CBOJCTBA HA HEKOU JOMAIIIHA 1 CTPAHCKHU COPTH
(VIMHUN) TYTYH O TUITIOT BEPJIEJ OAIVIEAYBAHU BO AT'POEKOJIOIIKUTE
YCJIOBA BO PEOHOT HA ITPUJIEIL

UcrpaxyBamara HanpaBeHu Bo 2008 n 2009 Bo arpoekonomkute yciaosu Ha Ilpunen co
6 OMAIllHU M CTPAHCKU COPTH (JMHUH) TyTyH OX TUIOT Oepiej Oea MOTTUKHATH Ol MOTpeOUTe Ha
MakeJoHcKara (habpHKalja 3a CypoBHHA Ol OBOj THUII, KOja BO MOMEHTOB IIEJIOCHO ce yBe3yBa. OBue
MCTpaKyBara IIOKa)kaa JIeKa ¥ BO peoHOT Ha [Ipuiien, koj He BayKu 3a pEOH IOTOJICH 32 TPOU3BOACTBO
Ha tunot 6epiej, nomarnute coptu [enaronen IMC F, u B-98/N LIMC F,, Mmoxar 11a ce oxrienyBsaar
co ycrex. Pesynrarure o OpojoT 1 IMMEH3MHTE Ha aHau3upanuTe tuctoBu (5, 10 " u 15 ) ynaryBaar
Ha TOa JIeKa OJl OBHE COPTH MOJKAT Jia c€ 0YeKyBaaT 100pH MPUHOCH U KBAJIUTET KapaKTePUCTUIHU
3a OBOj TUI TYTYH.

Kayunn 360poBu: TyTyH OepJiej, IpoU3BOICTBO Ha OepIe]
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INTRODUCTION

Morphological properties are important
category for determination of tobacco types and
varieties. To a lesser or greater extent, these
properties vary from type to type and they are
genetically controlled. Unsuitable agroecological
conditions and cultural practices, however, can
lead to big variations of both bio-morphological
and chemical composition of the obtained raw.
Such variations appear despite the existence of
genetic control and they are indication of tobacco
plasticity. Therefore, it is very important to have
a knowledge on the basic prerequisites for stable
tobacco production, with minimum variations of
its morphological and production characteristics.

Up to 2002, Burley tobacco in R.

Macedonia was mainly located in the southeast
region of the country. It was grown in small,
almost symbolic quantities (only 156 tons in
1993) and after 2002 Macedonian fabrication
became completely dependent on Burley tobacco
imports. In the period that followed, several
Burley varieties were created in Tobacco Institute
- Prilep, with yields and quality which guarantee
a stable and profitable production. Creation of
new varieties is a long-term determination of
the Institute and it makes continuous efforts in
this field. Two-year field experiments have to
be conducted before applying to the National
Commission for approval of the new varieties.

MATERIAL AND METHODS

Investigation included six varieties
(lines) of domestic and foreign origin: check
variety B-21 CMS F, (US), was compared
to fertile varieties BB-16 (France), B-1317
(Bulgaria), B-136/07 and varieties Pelagonec
CMS F1 and B-98/N CMS F8 (Tobacco Institute-
Prilep, Macedonia). Two-years investigation
(2008 - 2009) was conducted on colluvial soil
in the field of the Institute. First autumn plowing
was made at 40 cm depth and fertilization was
made in spring, with 300 kg/ha NPK 8 : 22 :
20 and two additional plowings. Herbicide was
applied prior to transplanting. Healthy seedlings
were planted manually, in 4 replications, with

random distribution of varieties at 90 x 50 cm
spacing. Due to the poorer nitrogen content, 26%
KAN (5 g/stalk) was added at the second hoeing
of the soil. The number and amount of additional
irrigations ( 3-5, with 30 - 40 1/m?) depended on
weather conditions. Average stalk height and
leaf number were obtained from 5 stalks of each
variety, on the lower and middle belt leaves
(5th, 10th and 15th). Tobacco was regularly
treated with products for protection throughout
the whole period of growth Meteorological data
were obtained from the Internal Meteorological
Station of the Institute.

RESULTS AND DISCUSSION

Soil and weather conditions

Depending on conditions and countries
in which they worked, some authors (Gornik
1953; Haslam, Skott 1963, Georgievski 1971,
Benkovic 1981, Pamukov 1992, Apostolova 1996

and Pelivanoska 1999) recommend growing of
Burley tobacco in soils rich in humus (2 - 5%)
and microelements, with low pH, well aerated,
and water-permeable.

CLIMATE CONDITIONS

Temperature, precipitations and relative
air humidity have a strong impact both on
tobacco plant growth and development and on
its morphological, technological and chemical
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properties. Data on the climate conditions during
the growing season (May-September) in the two
years of investigation are presented in Table 1.
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Table I  Meteorological data in the period May-September 2008/2009, in the field of Tobacco
Institute-Prilep
Months
Meteorological data Year X/
\Y4 VI VIl VI IX
Mean monthly air temperature, 2008 16,7 199 223 236 15,8 19,7
C 2009 158 185 219 214 17,1 18,9
Mean monthly relative humidity 2008 53 49 50 71 57
of the air, % 2009 57 42 50 54 52
Total precipitations, 2008 41,3 100 11,0 110 1100 1833
mm 2009 550 750 80 430 15 196,0

Air temperature - is a very important
factor influencing a region’s climate. It varies
according to the season. Tobacco plant originates
from regions with tropic climate and therefore,
from the sowing to the end of seed ripening, it
requires higher temperatures compared to other
crops.

Hawks and Collins (1994), Rubin (1971),
Filiposki (2002) and Drazic (1980) reported
that optimum temperature range in all stages of
tobacco development is 20 ° - 30 °C. According
to the data presented in Table 1, mean monthly air
temperatures were lowest in May (16 °C in 2008
and 15.8 °C in 2009). Despite deviation from the
optimum, above temperatures had no negative
effect on growth, because in that period tobacco
was in the stage of rooting. Mean monthly
temperatures in June were closer to the optimum
(19.9°C in 2008 and 18.5°C in 2009), while in
July and August they achieved the optimum
(21.4 °C in August 2009 and 23.6 °C in August
2008). Air temperatures in September, although
lower than the optimum (15.8 °C in 2008 and
17.1 °C in 2009), had no significant impact on
the final results of investigation, because in that
period over 80% of leaf mass was formed and
harvested. According to the analysis, lower
average air temperature from May to September
was recorded in 2009 (18.9 °C) and higher in
2008 (19.7 °C).

Relative air humidity - is a variable
category closely related to precipitations,
number and quantity of additional irrigations,
air temperature, etc. For good growth of Burley
tobacco, higher relative humidity is required.

In the two years of investigations, the

highest values of this parameter were recorded
in May 2009 (58%) and September 2008 (71%).
In June, July and August, when leaves are formed
on the stalk, the relative air humidity varies from
42% in July 2009 to 57% in June 2009. The
annual values for the period May-September
averaged 52% in 2009 to 57% in 2008. However,
in the environment where these stalks were
growing, the achieved values were higher, in
accordance with the requirements for optimum
growth of Burly tobacco.

Precipitations - beside temperature,
Burley tobacco requires suitable humidity,
which in combination with mineral fertilization
and photosynthesis would enable maximum
size, yield and quality of leaf. Uzunoski (1985)
suggests this type to be grown in regions where
precipitation amounts between 300 and 650
mm. Donev et al. (1973) reports that additional
and heavy irrigations are necessary in all areas
where precipitation during the growing season
exceeds 260 mm. Pelivanoska (1999) reported
that additional irrigations of Burley tobacco in
the region of Prilep were necessary because of
the low precipitation levels in the vegetation
period (112.8 mm in 1997 and 191.1 mm in
1966). According to the presented data, 2009
was characterized by higher sum of precipitations
(196.0 mm) compared to 2008 crop and by better
distribution of rainfalls (55 mm in May, 75 mm
in June, 43 mm in August). Therefore, tobacco
was well supplied with water during the warmest
days. In July and early September, however, it
was necessary to apply additional irrigation of
tobacco. In 2008 crop, the sum of precipitations
was 183.3 mm, but rains mainly fell when
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tobacco requirements for water were smaller
(55.0 mm in May and 110.0 mm in September).
In June, July and August precipitations dropped

to only 10.0 mm and in that period tobacco was

irrigated more abundantly.

MORPHOLOGICAL PROPERTIES

Morphological properties of tobacco
are genetically determined, but they are also
affected by agroecological conditions and
applied agrotechniques. Our investigations
included different varieties of Burley tobacco.
Measurements were made on leaf size (5th, 10th

and 15th leaf), stalk height and leaf number.

Characteristics of the 5th leaf

This leaf is positioned in the lower
leaf belt, but according to its size it can have
significant impact on tobacco yield.

Table 2 Characteristics of the 5th leaf
o Difference Difference
& from the 5 from
E g £ o
o © <4 average =) S 2 _ theaverage
. S § 8 @ = 53 g
Variety o g S 5 % = S z 3 %
- =] o [ 2 N o [
S 38 < £ 8 §o
~ < o o < o
B-21CMS F, 2008 404 420 - 100,00 256 27,1 - 100,00
2009 41,6 28,7
Pelagonec CMS F, —5000—go0— 494  +7.4 11762 —350— 338 +67 124,72
B-98/N CMS F, 2008 49,1 49,7 +7,7 11833 346 352 +81 129,89
2009 50,4 35,8
B-136/07 2008 475 48,2 +6,2 11476 336 33,1 +6,0 122,14
2009 489 32,6
B-1317 2008 396 389 -31 9262 246 249 -22 9188
2009 38,2 25,2
BB-16 2008 39,3 393  -27 9357 o44 244 2.7 90,04
—537—

According to the presented data, the
largest length of the 5th leaf was obtained in
B-98/N CMS F8 - 49.7 cm, which is 7.7 cm i.e.
18.33% more compared to the standard variety
(42.0). The lowest leaf length of 38.9 cm was
recorded in B-1317, which is 3.1 cm less than the
standard. 5th leaf length in other varieties of the
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trial ranged from 39.3 cm in BB-16 to 49.4 cm
in Pelagonec CMS F1.

The highest values for 5th leaf width
were measured again in B-98/N CMS F8 -35,2
cm, which is 8.1 cm (29.89%) more than the
standard (27.1 cm). The lowest width of 24.4
cm was measured in BB-16, which is 2.7 cm
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(9.96%) less than the standard. In other varieties
included in the trial, the width of the 5th leaf
ranged from 24.9 cm in B-1317 to 33.8 cm in
Pelagonec CMS F1.

Characteristics of the 10th leaf
10th leaf is positioned in the middle belt
area, distinguished by the largest leaf size.

Table 3 Characteristics of the 10th leaf
Difference from - Difference from
= S the average S 3 o the average
o (] oD § o D
S £ 8 S e e _ e g€ L 9
vy © 2 gz 3 § &7 83 3 E
- N o [3) £ N o [3)
< 04 o < o
CB:I\EIé E g 2008 51,5 51,7 100,00 358 31,3 - 100,00
8 2009 519 26,9
E‘f\'ﬂagoF”ec 2008 68,1 662 +145 12804 389 381 +68 121,70
1 2009 64,4 37,4
(E;\?IE;/II\:I 2008 62,2 61,9 +10,2 119,72 412 374 46,1 119,49
8 2009 61,6 33,6
B-136/07 2008 57,2 57,7 +6,0 111,60 _357 347 +34 110,86
2009 582 33,7
B-1317 2008 50,0 50,9 -0,8 9845 325 322 +0,9 102,87
2009 51,8 32,0
BB-16 2008 41,3 42,8 -8,9 82,78 _ 238 234 -79 74,76
44 .4 23,0

According to the Table, the longest 10th
leaf was measured in the variety Pelagonec CMS
F1 - 66.2 cm, which is 14.5 cm (28.04% ) more
than the standard variety (51.7 cm).

In variety VV-16 this leaf was shortest
and achieved only 42.8 cm, which is 8.9 cm
(17.22%) less compared to the standard variety.
In other varieties in the trial, length of the 10th
leaf ranged from 50.9 cm in B-1317 to 61.9 cm
in B-98/N CMS F8.

The highest values for width of the 10th

leaf were measured in Pelagonec CMS F1-38,1%,
which is 6.8 cm (21.70%) more than the standard
(31.3 cm). The lowest width of 23.4 cm was
measured in BB-16, which is 7.9 cm (25.24%)
less than the standard. In other varieties, width
of the 10th leaf ranged from 32.2 cm in B-1317
to 37.4cmin B-98/N CMS F8.

Characteristics of the 15th leaf

15th leaf is also positioned in the middle
belt area of the stalk and it is highly estimated
in fabrication.
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Table 4 Characteristics of the 15th leaf

. Difference
Difference from
£ S o theaverage S 3 o from
g = Q8 ’ = ¢ & & _ theaverage
A - ] == 5 Y— == 5}
Variety °© g gz £ £ £"&8z% ¢
- N o [ S N [} [
8 g o 8 r
< o < @
B-21CMS F,@ 2008 54,7 513 - 100,00 30,1 26,4 - 100,00
2009 48,0 22,8
Pelagonec CMSF, 2008 650 62,6 +11,3 12202 _316 306 +42 11591
2009 60,2 29,
B-98/N CMS F, 2008 57,8 57,6 +6,3 11229 32,0 31,0 +46 11742
2009 57,4 31,0
B-136/07 2008 552 553 +4,0 107,80 _323 305 +4,1 11553
2009 554 28,8
B-1317 2008 53,1 530 +1,7 10331 279 278 +14 1053
2009 5209 27,8
BB-16 2008 330 330 -183 6433 160 172 -92 6515
2009 33,1 18,5

According to the data presented, the
largest length of the 15th leaf was obtained in
Pelagonec CMS F1- 62.6 cm. It is 11.3 cm i.e.
22.02% longer compared to the standard variety
(51.3cm). The lowest leaf length of 33.0 cm was
recorded in BB-16, which is 18.3 cm (35.67%)
less than the standard. In other varieties of the
trial, 15th leaf length ranged from 53.0 cm in
B-1317 to 57.6 cm in B-98/N CMS F8. .

The largest width of 15th leaf was
measured in B-98/N CMS F8 - 31.0 cm, which
is 4.6 cm (17.42%) more than the standard (26.4
cm). The smallest width of 17.2 cm was measured
in BB-16, which is 9.2 cm (34.84%) less than the
standard. In other varieties of the trial, the width
ranged from 27.8 cm in B-1317 to 30.6 cm in
Pelagonec CMS FL1.

Stalk height and leaf number

Stalk height is distinction of the type, but
some other factors, like agroecological conditions
and applied cultural practices, also influence this
character. According to Dulgerski (2009), the
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optimum stalk height in large-leaf tobaccos, to
which Burley tobacco also belongs, ranges from
145 to 180 cm, and leaf number from 26 to 32.
Uzunoski, (1985) reports that leaf number and
size has a direct influence on tobacco yield.

According to the data (Table 5), highest
values for stalk height were recorded in the
variety B-98/N CMS F8 - 186.3 cm, which is 39.1
cm (26.56%) more compared to the average stalk
height of the standard variety (147.2 cm). In other
varieties included in the trial, the average stalk
height was higher and ranged between 148.0 cm
in BB-16 to 185.5 cm in B 136/07. The highest
leaf number was obtained in Pelagonec CMS
F1, where 33.3 leaves per stalk were recorded,
and it is for 4.7 leaves (16.43 %) higher than the
standard variety. The lowest leaf number - 27.2
was recorded in B-136/2, which is for 1.4 leaves
(4.90%) lower than the standard variety. In other
varieties of the trial, the average leaf number
ranged between 28.5 in B-1317 and 31.2 in
B-98/N CMS F8.
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Table 5 Stalk height and leaf number
o Difference Difference
= 8
8 g from the - from
e 2 2 o 2 o .
§_ f qg § § average % § g the average
Variety © Z2¥sz £ £ 5 8z 5 ¢
> g N 2 8 9 N 2 s
T & < & < &
B-21CMS F,@ 2008 1525 1472 - 100,00 29,8 28,6 - 100,00
2009 142,0 27,4
PelagonecCMSF, 2008 177,6 1753 +28,1 119,08 336 333 +47 11643
2009 1730 33,0
B-98/N CMS F, 2008 1916 186,3 +39,1 12656 31,4 31,2 +2,6 109,09
2009 181,0 31,0
B-136/07 2008 1900 1855 +38,3 126,02 _270 272 -14 9510
2009  181,0 27,4
B-1317 2008 1604 164,2 +17,0 11155 286 285 +0,1 99,65
2009 168,0 28,4
BB-16 2008 1450 1480 +0,8 100,54 294 292 +0,6 102,09

CONCLUSIONS

The results of two-year investigations
lead to the following conclusions:

- Soil and climate conditions during
investigations were not very suitable for
production of Burley tobacco and therefore
additional irrigations and fertilization were
required.

- The largest leaf size (Ilength and width
of the 5th, 10th and 15th leaf) was recorded in
the varieties Pelagonec CMS F8 and B-98/N
CMS F1.

- The highest stalk with inflorescence
was recorded in B-98/N CMS F8 (186.3 cm) and
the smallest in the standard variety B-21 CMS
F8 (147.2 cm).

- The highest leaf number was recorded
in Pelagonec CMS F1 (33.3) and the lowest in
B-136/07 ( 27.2).

- Results of the investigations revealed
dominance of Pelagonec CMS F8 and B-98/N
CMS F1 over the other varieties included in the
trial.

- Characteristics of the investigated
varieties are typical for Burley tobacco and in
agro-ecological conditions of the Prilep’s region
they can be preserved only by application of
suitable cultural practices.
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