Agriculture & Forestry, Vol. 63 Issue 1: 205-210, 2017, Podgorica 205

DOI: 10.17707/AgricultForest.63.1.24

Ilija RISTESKI,
Karolina KOCOSKA, Valentina PELIVANOSKA®

RESULTS OF INVESTIGATIONS OF GENOTYPE AND ITS
INFLUENCE ON THE YIELD, QUALITY AND ECONOMIC EFFECT
OF VIRGINIA TOBACCO IN R. MACEDONIA

SUMMARY

Investigations were carried out in 2014 and 2015 on the experimental field
of the Scientific Tobacco Institute - Prilep. They included four introduced fertile
varieties and three domestic promising hybrid lines in CMS form created in the
Institute, with the standard Australian variety Ca-757 used as a check. The trial
was set up in randomized blocks with 4 replications. The highest average yield
per stalk (161,7 g) and per hectare (3593 kg) was achieved in line V-
79/09 CMS F;. The lowest yield per stalk (125,3g) and hectare (2 784kg) was
recorded in the standard Australian variety Ca-757.

The highest quality of tobacco raw, expressed through the average price,
was obtained in the line V-79/09 CMS F; (1,51 USD/kg) and lowest in the
variety Ca-757 (1,28 USD/Kkg). Also, the gross income was the highest in line V-
79/09 CMS F; (5 434 USD/ha) and the lowest in the variety Ca-757 (3 583
USD/kg).

With some variety lines, for some characteristics, there were statistically
significant differences with 5% and 1% significant levels compared to a Ca-757.
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INTRODUCTION

The raw material of Virginia tobacco is inevitable component in the
manufacturing of blended cigarettes. According to Beljo (1996) and Uzunoski
(1985), Virginia belongs to the group of large-leaf, high tobaccos (200 cm). Its
growth and development requires precisely determined agro-ecological
conditions and cultural practices, and specific way of curing (flue-cured). This
tobacco was grown in certain regions of the Republic of Macedonia until 2002,
after which the production has stopped and now Macedonian cigarette factories is
fully dependent on imports of this type. To overcome this situation it is necessary
to restart the production according to world standards and to create raw material
similar or equal to the imported one. In production chain of Virginia tobacco,
variety is a very important factor which has a large impact on yield and quality of
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the raw material. In recent years, many hybrid varieties (lines) in CMS form have
been created in Tobacco Institute - Prilep. The results of comparative trials show
that this newly created varieties and (lines) might be also interesting for tobacco
growers.

MATERIAL AND METHODS

Six varieties, four of them in fertile form, were used as material for work:
Ca-757 was used as a check, Vissana (Australia), V-3816 (Bulgaria), V-36/13
(Macedonia) and the male-sterile hybrid lines V-99/11 CMSF,, and V-
79/09 CMS F; created in Tobacco Institute - Prilep. The trial was set up on
colluvial soil in randomized block system with four replications at 90x50cm
planting density, on previously prepared site (one autumn and two spring
ploughings, fertilization with 300 kg/ha NPK 8:22:20 and application of
herbicide). Before the second hoeing, manual feeding of stalks was made with 3
o/stalk 26% KAN. The plants were also treated with chemicals for their
protection from pests and diseases. Harvested tobacco was stringed, yellowed
and then dried. Qualitative assessment of cured tobacco was made according to
the rules for assessment of quality of dry Virginia tobacco (Rules on criteria for
gualitative and quantitative assessment of raw tobacco leaves "Official Gazette"
of R. Macedonia, No. 16/2007, amended and supplemented No. 144/2010 and
No. 20/2011). Corrected yield per stalk and hectare was calculated by the method
of Rimker and the gross income (USD/ha) by multiplying yield per hectare and
the average price of 1 kg raw tobacco. Conversion in USD was calculated by
2015 average middle exchange rate of National Bank of Republic of Macedonia
(50,65 nen for 1 USD).The results were statistically processed using the analysis
of variance and LSD test.

RESULTS AND DISCUSSION

Tobacco yield mainly depends on leaves, their number and size. This trait
is genetically controlled in each variety (genotype), but it is also highly affected
by the environmental conditions during the growing season. Drazi¢ (1986)
explains that the yield is directly influenced by the genotype and environment.
Carriers of the yield and quality of raw material in Virginia tobacco are the
middle belt leaves, their size and color obtained after curing. According to Beljo
(1996), tobacco yield and quality also depend on cultural practices applied during
the growing season (fertilization, irrigation, harvesting time, yellowing, curing
etc.). Results of our investigation of the above traits are presented in Tables 1, 2,
3and 4.

Yield per stalk, g/stalk

Data on the obtained yield per stalk from the investigated varieties and
lines are presented in Table 1.

According to data, the highest average yield per stalk was recorded in line
V-79/09 CMS F; (161,7 g) and the lowest in the check variety Ca-757 (125,3 g).
In other varieties in the trial, the average yield per stalk ranged from 135,8 g in
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variety V-3816, to 141,3g in line V-99/11 CMS F,. It can be also noted that
higher yields were achieved in the more humid conditions of 2014. In both years
of investigation, only the variety V-79/09 CMSF,;, achieved statistical
significance at 1% level compared to the check. The line V-99/11 CMS F,
achieved statistical significance at 1% level compared to the check only in 2015.
The variety Vissana in 2014 showed statistical significance at 5% level.

Table 1. Corrected yield per stalk (g/stalk)

Average Difference
Variety Year | g/stalk | 2014/2015 ]
g/stalk Absolute | Relative | Rank

2014 | 125,25

Ca-757 0 2015 | 12534 125,3 / 100,00 6
. 2014 | 148,80"

Vissana 2015 | 13187 140,3 +15,0 111,97 3
2014 | 135,28

V-3816 2015 | 13631 135,8 +10,5 108,38 5
2014 | 143,62

V-36/13 2015 | 13115 137,4 +12,1 109,66 4
2014 | 141,12

V-99/11 CMS F; 2015 | 14150 141,3 +16,0 112,76 2

V-79/09 CMS F 2014 | 162417 161,7 +36,4 129,05 1

i 112015 | 160,97 ' ' ’

0t = 5% = 5,91 g/stalk
LSD 2014 5% 19,15 g/stalk 2015 . g
1%++ - 26,57 g/Stalk 1% = 8,19 g/StaIk

Drazi¢ et al. (2012) made investigations with 13 domestic and introduced
varieties and lines in 2011 at various locations in Serbia and found that the yield
per stalk ranged from 105 g/stalk to 257 g/stalk in Nova Pazova and from 101
g/stalk to 298 g/stalk in Staréevo. Risteski (1999) reported that the stalks of MV-
1,grown at nutritional area of 0,25 m?achieved an average yield of 79,7 g/stalk
and those grown at 1 m? achieved 198,2 g.

Yield per hectare, kg/ha

Data on the obtained yield per hectare are presented in Table 2.

Data reveals a very close relationship between vyield per stalk and per
hectare. The highest average yield was obtained in line VV-79/09 CMS F; (3 593
kg/ha) and the lowest in check variety Ca-757 (2 784 kg/ha). In other varieties
investigated, the yield ranged from 3 017 kg/ha in variety VV-3816 to 3 140 kg/ha
in line V-99/11 CMS F;. In 2014 and 2015, statistical a significant difference at
1% wasachieved only the line V-79/09 CMS F,. Difference like this in 2015 was
achieved by line V-99/11 CMS F, and variety V-3816. In 2014 and 2015, variety
Vissana achieved statistically significant differences at 5% level.
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Table 2. Corrected yield per hectare (kg/ha)

Average Difference
Variety Year | kg/ha 2014/2015 .
kg/ha Absolute | Relative | Rank
2014 | 2.783
Ca-757 0 5015 | 2.785 2.784 / 100,00 6
2014 | 3.306"
Vissana 2015 | 2.931° 3.118 +334 111,99 3
2014 | 3.006
V-3816 2015 | 3.029" 3.017 +233 108,37 5
V-36/13 ggig g;ﬁ 3.052 +268 109,63 4
V-99/11 CMS F, ggig 33iﬁ§+ 3.140 +356 112,78 2
V-79/09 CMS F, ggig 2223** 3.593 +809 129,05 1
0t = 5%° = 131,23
LSD 2014 5% 425,48 kg/ha 2015 . kg/ha
1% = 589,28 kg/ha 1% = 18175 kg/ha

Jovovi¢ (1957) stated that according to the results of tests performed and
the experimental field of Bar (Montenegro) in the fifties of the last century, the
yield per hectare of type Virginia was 1 707 kg/ha. Dev¢ic¢ et al. (1982) reported
that by application of good cultural practices, Croatian hybrid varieties H-30, H-
31 and H-32 can reach over 2 000 kg/ha. Hawks (1978) presented the yields of
Virginia tobacco in the United States in different periods of time. According to
the data, the average yield in the period 1934-1938 was only 959 kg/ha and in
1964-1967 it increased to 2 224 kg/ha. Risteski et al. (2012) reported that higher
yields were achieved in Virginia tobacco lines created in the Scientific Tobacco
Institute - Prilep, reaching up to 3 549 kg/ha in line V-53 CMS F;.

Average price, USD/kg

The quality of tobacco raw expressed in monetary value gives the average
price per kg. It is closely related to the variety, proper and timely applied cultural
practices, yellowing, curing, etc. Data on average price in the varieties
investigated are presented in Table 3. According to the above data, the average
price ranged from 1,28USD/kg in check variety Ca-757 to 1,51 USD/kg in line
V-79/09 CMS F,.

In the other varieties and lines, the average price ranged from 1,33 USD/kg
in variety V-36/13 to 1,46 USD/kg in line V-99/11 CMSF,. Statistically
significant differences at 1% level in both years of investigation were observed
only in line V-79/09 CMS F,. Statistical significance differences at 1% level in
2014 and 2015, was achieved only by the line V-79/09 CMS F;,.
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Table 3. Average price (USD/Kg)

_ Average Difference
Variety vear | USD/kg 23184[/)3%5 Absolute |Relative [Rank
Ca-757 0 ggig iég 1,28 / 100,00 6
Vissana ggig 12; 1,35 +0,07 105,45 3
V-3816 ;812 igg 1,34 +0,06 104,60 4
V-36/13 ggig 12; 1,33 +0,05 103,90 5
V-99/11 CMS F; ggig 11,,‘25: 1,46 +0,18 114,06 2
V-79/09 CMS F, ggig 121: 1,51 +0,23 117,96 1
Lsp oous % = O1LUSDKg .. 5%:+ = 011 ysp/kg
1% 0,15 USD/kg 1% = 015yspkg

The line V-99/11 CMS F1 achieved statistical significant difference at 1%
in 2014, and in 2015 achieved statistical significant difference at 5%. Koc¢oska et
al. (2004) in investigations with six varieties and lines in the region of Prilep
during 2002 and 2003 reported that the highest average price was achieved in
line V-53 (1,30 USD/kg) and the lowest in line V-69 (1,13 USD/kg).

Table 4. Gross income (USD/ha)

. Average Difference
Variety Year | USD/ha | 2014/2015 -
USD/ha | Absolute | Relative | Rank
2014 | 3488
Ca-757 0 2015 | 3678 3583 / 100,00 6
. 2014 | 43347
Vissana 5015 4067 4200 +617 117,22 3
2014 | 3976
V-3816 015 2101 4048 +465 112,98 5
2014 | 41757
V-36/13 5015 3932 4 053 +470 113,12 4
2014 | 46417
V-99/11 CMS
+
F, 2015 | 4541 4591 1008 128,13 2
V-79/09 CMS | 2014 | 5446~
F, 5015 | 54207 5434 +1 851 151,66 1
5%° = 656 USD/ha 5%° = 420 USD/ha
LSD 2014 . ",
1% = 909 USD/ha 1% = 582 USD/ha
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Gross income, USD/ha

The data presented in Table 4 determine the average price per 1 kg of raw
tobacco and yield per hectare achieved by the investigated varieties and lines.
Compared to the check variety Ca-757 (3 583 USD/ha), the highest gross income
was recorded in line V-79/09 CMS F; (5 434 USD/ha). In other varieties and
lines, gross income ranged from 4 048 USD/ha in V-3816 to 4 591 USD/ha in
line V-99/11 CMS F,.

In the both years of investigation (2014 and 2015) statistical significant
difference at 1% level, were achieved by the lines V-79/09 CMS F; and V-
99/11 CMS F;. In 2014 variety Vissana and the line VV-3613 achieved statistical
significant difference at 5% level, and in 2015 the variety V-3816 also achieved
statistical significant difference at 5% level.

CONCLUSIONS

The highest average yield per hectare and stalk was recorded in line V-
79/09 CMS F; (161,7 g/stalk and 3 593 kg/ha) and the lowest in variety Ca-757
(125,3 g/stalk and 2 784 kg/ha). The highest average price of raw tobacco was
achieved in line V-79/09 CMS F; (1,51 USD/kg) and the lowest in variety Ca-
757 (1,28 USD/Kkg).The highest gross income was obtained in line V-
79/09 CMS F; (5 434 USD/ha), and the lowest in variety Ca-757 (3 583
USD/ha). The above data lead to a conclusion that genotype has high influence
on the investigated traits and therefore more attention should be paid to the
selection of varieties for mass production.
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