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The aim of this study was to determine the effectiveness of vinasse, which is known to be a
good source of organic matter and potassium in the production of an aromatic plant. In this
context, the vinasse, which is a food industry waste, was composted and applied to the soil
alone and mixed with chemical fertilizers in different doses [Only chemical fertilization-
control (C), vinasse compost 0.5 t ha? (VC-0.5), vinasse compost 0.5 t ha’ + chemical
fertilization 0.5 t ha™* (VC-0.5+CF), vinasse compost 1 t ha® (VC-1), vinasse compost 1 t ha™
+ chemical fertilization 1 t ha' (VC-1+CF)] and thus, basil (Ocimum basilicum L.) was
produced under greenhouse conditions. Plants were harvested three times in a row when they
reached the flowering period. Morphological (number of branches, flower spike height, plant
height, fresh weight), agronomic (green herb/drug yield, dry weight) and technological
(essential oil ratio, essential oil composition, color value) parameters were examined in the
harvested samples. According to the results obtained; while the highest fresh weight, green
herb yield and dry weight were obtained by VC+CF, the highest essential oil ratio in the plant
was observed in VC. The striking point here is that these results were obtained with 0.5 t ha*
application rate of the compost. The findings obtained from this study reveal that the compost
can be used in basil cultivation together with chemical fertilization.
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Organik giibreleme materyali
Ugucu yag

Bu calisma ile aromatik bir bitkinin iiretiminde iyi bir organik madde ve potasyum kaynagi oldugu bilinen
vinas ektresinin etkinliginin belirlenmesi amaglanmugtir. Bu kapsamda, bir gida sanayi atig1 olan vinas
ekstresi kompostlandiktan sonra farkli dozlarda tek basmna ve kimyasal giibre ile karitirilarak [Sadece
kimyasal giibreleme-kontrol (C), vinas kompostu 0.5 t ha™ (VC-0.5), vinas kompostu 0.5 t ha* + kimyasal
giibreleme 0.5 t ha® (VC-0.5+CF), vinas kompostu 1 t ha! (VC-1), vinas kompostu 1 t ha? + kimyasal
giibreleme 1 t ha* (VC-1+CF)] topraga uygulannus ve bdylece serada feslegen bitkisi iiretimi yapilmistir.
Bitkiler ¢igeklenme donemine geldikge art arda 3 kez hasat edilmistir. Hasat edilen 6rneklerde morfolojik
(bitkide dal sayisi, ¢igek basak boyu, bitki boyu, taze agirlik), agronomik (yesil herba/drog verimi, kuru
agirlik) ve teknolojik (ugucu yag orani, ugucu yag bilesimi, renk degeri) parametreler incelenmistir. Elde
edilen sonuglara gore; bitkide en yiiksek taze agirlik, yesil herba verimi ve kuru agirlik VC+CF
uygulamasiyla elde edilmis iken bitkide en yiiksek ugucu yag orami ise VC uygulamasinda goriilmiistiir.
Burada dikkati ¢eken nokta ise kompostun diisiik uygulama orani olan 0.5 t ha? dozunda bu sonuglara
ulagilmig olmasidir. Bu ¢aligma sonucunda elde edilen bulgular vinas kompostunun kimyasal giibrelemeyle
birlikte feslegen tariminda degerlendirilebilecegini ortaya koymaktadir.
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1. Introduction

Basil (Ocimum basilicum L.); belonging to the Lamiaceae
family, one-year, native to India and Iran; is a medicinal and
aromatic plant, common in Africa, South Asia and the
Mediterranean coastline. Although naturally not present in the
flora of Turkey, there are 35 species with localized types of
basil (Baydar 2019). In addition to being used as a spice, it is
also used as a medicinal plant due to its unique odor; that is, it
contains important essential oil components (Ceylan 1995;
Karik et al. 2014). The basil, which has a wide variety of
morphological, chemotypic and ecotypic characteristics, is
commercially grown in many countries. (Baydar 2019). It is
also important to cultivate medicinal and aromatic plants in
terms of preserving biological diversity. Thus, morphologic and
phenotypic properties can be standardized (Yesil et al. 2020).

Since medicinal and aromatic plants are very sensitive to
environmental conditions like other plants, there are great
differences in essential oil ratios and basic components in
different ecologies. Researchers, in different regions of the
world have done a lot of research on the determination of
morphological, yield and quality characteristics of basil
(Moghaddam 2010; Moawad et al. 2015; Singh et al. 2015;
Yaldiz et al. 2015; Cabar 2016; Ermigler 2017). In basil
cultivation, as in other cultivated plants, plant sowing frequency
and fertilizer application rates are among the most important
factors affecting yield and plant height. It was reported that
ecological factors and cultural practices determine the number
of forms in a vegetation period, sowing or seedling planting
period, fertilizer time and doses and planting frequency
(Moghaddam 2010).

Although the rate of essential oil in the basil plant varies
between 0.62% and 1.00%, it has also been reported to increase
up to 2% (Baytop 1984; Akgiil 1989; Arabaci and Bayram
2004, Cabar 2016). In addition to the use of basil in meals as a
spice, its essential oil is also used in the food industry and
perfumery (Baytop 1984; Telci et al. 2006) and as a medicinal
plant in Anatolia. Today, it was determined that the basil can
also be used as a teeth whitening agent (Yesil et al. 2020); a
pesticide (Leyva et al. 2019; Chenni et al. 2020; Hoffmeister et
al. 2020); a repellent (Ermisler 2017); a protector against
bacterial and fungal spoilage (Atifa et al. 2020); a natural
antioxidant (Hikmawenti et al. 2019); a food preservative
(Szymandera-Buszka et al. 2020; Kerimoglu et al. 2020) and as
a feed additive in livestock (Ibrahim et al. 2019).

In sugar factories, after the plant’s sugar part is extracted,
the remaining pulp (vinasse) is a very valuable crystalline waste
containing high levels of plant-derived protein, potassium,
organic carbon, and some other nutrients. It was reported that
this waste can be a very valuable input in animal nutrition and
plant cultivation in the light of studies (Karagal 2008).
Especially in the cultivation of plants (banana, avocado, tomato,
apple, corn, etc.) that exploit high potassium from the soil, it
comes to mind that nutrient-rich organic fertilizing materials
can be used as an alternative to or together with chemical
fertilizers. Essentially, if the vinasse, which is a food industry
waste, is stabilized/ composted, it may be considered as a soil
conditioner or organic fertilizer in agricultural production. In
this study, composted vinasse was applied to the soil alone and
mixed with chemical fertilizers, and the basil cultivation was
carried out under greenhouse conditions. In this way, it was
tried to determine the efficiency of the compost in the cultural

production of basil plant by examining the changes in the plant's
morphological, agronomic and technological properties.

2. Materials and Methods

The study was carried out as a greenhouse experiment
covering March, April, May, June and July in 2020. The
experiment was carried out in Alanya Alaaddin Keykubat
University, Gazipasa M. Rahmi Biiyiikballi Vocational School
campus (36°15'41"K and 32°19'01"E, altitude 16 m). Plants
were grown in the plastic greenhouse with soil in this area. A
previously installed drip irrigation system and equipment were
used for irrigation in the greenhouse. Vinasse used as organic
fertilizer material in the experiment was obtained from a
fertilizer company in composted form. The analysis results of
the vinasse used within the study's scope and the soil in the area
where the experiment was established are shown in Table 1.

Table 1. Properties of the soil and the vinasse compost

Soil Content  Vinasse compost Content
Texture Clay  Organic carbon (%) 17.46
pH 8.16  Organic matter (%) 30
EC (uS cm?) 327 pH 6.30
Lime (%) 17 CIN 10/1
Organic matter (%) 1.28  Moist (%) 10
Total N (%) 0.081 Total N (%) 1.6
Available P (mg kg) 7.93  Total P (%) 15
Exchangeable K (mg kg?) 118  Total K (%) 28

Basil seeds (Vilmorin '504-1") were grown in a commercial
seedling production facility. The seedling growing medium
(peat, perlite and vermiculite; 3: 1: 1 ratio, respectively) used by
the facility as a standard was used, and routine irrigation,
nutrition and maintenance activities were carried out to make
the seedlings ready within approximately 30 days. Before the
experiment was established in the greenhouse, the soil was
plowed with the help of a motorized hand hoe, it was cleared of
weeds and the preliminary preparation was completed by
leveling. Later, in accordance with the experiment plan, plots of
2 square meters (0.5 m width, 4 m length and approximately 30
cm height) were created. Then, depending on the experimental
subjects, the compost and chemical fertilizer (15.15.15-N.P.K)
were weighed as reported by Baydar (2019) and these materials
were homogeneously mixed into the plots by using a rake and
hand anchor (Table 2). Seedlings that were previously obtained
were planted at least 20 plants per plot (20 cm above the row,
80 cm between rows). The experiment process was initiated by
giving water through the drip irrigation system. After planting
the seedlings, irrigation and hoeing were done as needed. As
reported by Baydar (2019), the harvests were carried out when

Table 2. Treatments in the experiment

Treatment Content

C Control (only chemical fertilization 0.5 t ha'®)

VC-0.5 Vinasse compost (0.5 t ha®)

VC-0.5+CF Vinasse compost (0.5 t ha™) + Chemical fertilizer
(0.5tha™)

VvC-1 Vinasse compost (1 t ha™)

VC-1+CF Vinasse compost (1 t ha™) + Chemical fertilizer

(0.5 t ha)
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the plants were in full bloom when the amount of essential oil
was the highest. In this way, a total of three harvests were made
on 26 April 2020, 04 June 2020 and 02 July 2020.

The following analyzes were carried out on the compost
used as fertilizing material in the experiment. Organic matter
content was determined according to the oven-dry method
(Kacar 1995). The material's pH and EC values were
determined by a pH-EC meter (Jackson 1967). Total nitrogen
(N) determination was made according to the modified Kjeldahl
method (Kacar and Inal 2008). Total phosphorus (P) and total
potassium (K) analyzes were made according to the wet
decomposition method (Kacar 1995). In order to determine the
initial soil properties of the experiment area, a soil sample was
taken from a depth of 0-30 cm. For chemical analysis, the soil
sample was sieved through a 2 mm sieve and made ready for
analysis. In terms of parameters examined in soil samples,
chemical analyzes were made as follows: Texture (Bouyoucos
1951), lime (Caglar 1949), pH and EC (Jackson 1967), organic
matter (Black 1965), total N (modified Kjeldahl-Kacar 1995),
available P (Olsen and Sommers 1982), exchangeable K (Kacar
1995).

As part of the experiment, the morphological, agronomic
and technological properties detailed below were determined in
the plant samples obtained at harvest. For each repetition,
operations (measurement, weighing, calculation, etc.) were
made on five plants obtained from the plots and the results were
given as the average of these. Morphological properties:
Number of branches in the plant (pieces), flower spike length
(cm), plant height (cm) and fresh weight (g). Agronomic
properties: Green herb/drug vyield (kg da?), dry weight
(g plantt). Technological properties: Essential oil ratio (%),
essential oil composition and color value (L*, a*, b*).

By pre-cleaning the basil materials brought to the
laboratory, foreign substances on the plant were removed.
Drying processes were carried out in 48 hours in an oven dryer
(Venticell-404 Standard, MMM group, Germany) with air
circulation (7.272 m®hour?) set at 40°C. To obtain essential oil,
25 g of dry plant material was distilled for 120 minutes by using
a clavenger apparatus and the obtained essential oil ratio was
given as %. Essential oil composition analysis was carried out
according to Ozek et al. (2010) method and using capillary
column [(HP Innowax Capillary; 60.0 mx 0.25 mm x 0.25 pm)
with GC/-MS-FID (Gas chromatography (Agilent 7890A) -
mass detector (Agilent 5975C)]. Samples were diluted 1:50 with
hexane for analysis. Helium gas was used as carrier gas at a
flow rate of 0.8 mL min in the analysis, and samples were
injected into the device as 1 pL at a split ratio of 40:1. Injector
temperature was set to be 250°C, column temperature program
60°C (10 minutes), 4°C minute™ and 220°C (10 minutes) from
60°C to 220°C. The total analysis time in line with this
temperature program is 60 minutes. Scanning range (m/z)
35-450 atomic mass units and electron bombardment ionization
70 eV were used for the mass detector. In the identification of
essential oil components, the data of WILEY and OIL ADAMS
libraries were used. Component percentages of the results were
made using the FID detector, and the diagnosis of the
components was made using the MS detector.

Fresh and dry leaf colors of the basil plants were measured
with a portable tristimulus reflectance colorimeter Minolta
CR-400 Chroma Meter (Konica Minolta Sensing, Inc., Osaka,
Japan) and the parameters were expressed in CIE L*, a*, b*
system, where L* is lightness (brightness-darkness) ranged from
0 to 100 units, a* is light intensity in red (+) or green (-)

spectrum, b* is intensity in yellow (+) or blue (=) spectrum
(Giovanelli and Paradiso 2002).

The numerical data obtained from the greenhouse
experiment were statistically evaluated using the SPSS 17.0
package program. In this context, the significance of the results
obtained was determined by repeated measurement ANOVA
(rANOVA) analysis (at the level of 5%), the results found
important were graded by letters with Duncan multiple
comparison test (SPSS 2008).

3. Results and Discussion

3.1. Morphological properties

The effects of the applications tried in the research on the
morphological properties of the basil plant are given in Table 3.
As seen in the table, although there is no significant difference
between the applications in terms of the number of branches,
flower spike height and plant height, there is a significant
difference (P<0.05) between control (52.26 g) and other
applications in terms of fresh weight. The highest fresh weight
was detected in the application of VC-0.5+CF (64.43 g). El-
Sayed et al. (2015), in their study on three different basil
species, stated that 100 g chicken manure and 125 ppm humic
acid application increased the plant wet weight. However,
considering the harvest periods, the number of branches
increased in the third harvest period (10.01 pieces); the longest
flower spike height (17.52 cm) in the second harvest period; the
longest plant height is 44.58 cm in the second harvest period;
fresh weight also reached the highest values (63.45 g and 65.66
g) in the first harvest period.

Yaldiz et al. (2015) examined the yield and quality criteria
of green and purple colored basil varieties according to different
harvest periods. They reported that the plant height of
green-colored varieties grown in the open field was 55.53-98.70
cm. Singh et al. (2015) determined in their study in India that
the average plant height in basil was 87.15-119.98 cm, and the
number of branches was 9.00-11.24 per plant. Ceylan (1997)
reported that a basil plant that has completed its development is
usually between 30 and 60 cm. Aslan (2014) found that the basil
plant's flower spike length ranged from 14.21 to 30.14 cm;
reported that the plant height values ranged from 37.70 to 95.00
cm. The values obtained in terms of plant height have similar
values with the 0-40 cm specified by Baytop (1984). In parallel
with the results we obtained, Ozgen (2014) reported that the
second form plant heights reached the highest value in his
experiment conducted on 14 different basil lines. Singh et al.
(2015) determined the average number of branches in basil as
9.00-11.24 pieces/plant in their study in India. Randhawa and
Bill (1995) investigated the effects of different planting dates on
the herb yield and essential oil ratio of basil; they stated that
increasing temperature and relative humidity encourage the
plant to branch.

3.2. Agronomic properties

When the effects of the applications tried in the research on
the agronomic properties of the basil plant are examined;
VC-0.5+CF application with maximum 644 kg da* was found
important in terms of green herb/drug yield (Table 4). In terms
of dry weight, the application and harvest periods were
statistically significant, as well as the interaction of the
application and harvest period. Among the applications, the
maximum dry weight was obtained from the application of
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Table 3. The effects of the applications on the morphological properties of the plant

Treatment Number of branches Flower spike height (cm) Plant height (cm) Fresh weight (g)
(pieces)
C 8.80 14.42 38.87 52.26¢t
VC-0.5 8.40 15.40 38.61 57.52b
VC-0.5+CF 8.67 15.35 39.52 64.43a
VC-1 8.96 13.21 36.29 61.25ab
VC-1+CF 8.56 14.25 37.26 56.30b
Sampling time (harvest)
| 1l 11 | I 1 | 1l 1 | Il 1
Mean 7.98b  8.02b 10.01a 14.45b  17.52a 11.59¢ 30.72c  44.58a 39.01b 63.45a 65.66a  45.93b
rANOVA (LSD 5%)
Harvest 17.230%**? 15.850*** 45.857*** 7.560**3
H
Tregtrzﬁent NS NS NS 1.071*
V)
HxU NS NS NS NS®

IMeans in the same column followed by the same letter are not significantly different at the 5% level according to Duncan’s multiple range test, 2 *** P<0.001,

3x* P<0.01, * P<0.05, 5 NS: Not significant.

Table 4. The effects of the applications on the agronomic properties of the plant

Treatment Green herb/drug yield (kg da®) Dry weight (g)
C 523d! 39.12d
VC-0.5 575¢ 42.00bc
VC-0.5+CF 644a 49.37a
VC-1 613b 44.56b
VC-1+CF 563cd 40.38¢
Sampling time (harvest)
| ] 11 | 1 11
Mean 635D 657a 459¢ 40.16b 53.65a 35.44b
rANOVA (LSD 5%)
Harvest (H) 6.183%*3 11.598%**2
Treatment (U) 1.12%4 2.178*
HxU NS® 2.118*

IMeans in the same column followed by the same letter are not significantly different at the 5% level according to Duncan’s multiple range test, 2 *** P<0.001,

3** P<0.01, “* P<0.05, °NS: Not significant.

VC-0.5+CF with 49.37 g and the dry weight obtained in the
second harvest period (53.65 g- P<0.001) was statistically
found to be the highest (Table 4). Yaldiz et al. (2015) found that
fresh herb yield 1190.1-2988.0 kgda?, dry herb vyield
195.1-427.5 kg da™. Singh et al. (2015) found green herb yield
1651.23-2317.00 kg da’?, dry herb yield 770.27-1190.38 kg da™.
Aslan (2014) reported that the basil plant's green herb yield was
612.50-4640.63 kg dal. Chang et al. (2005) found green herb
yield between 37.6-47.9 g plant in his study and explained that
this difference was formed by the effect of temperature. With
the effect of increasing temperatures, the lowest green herb
yield was obtained at the third harvest time as a result of the
plant's flowering by passing to the generative period before
completing the vegetative growth.

3.3. Technological properties

The effects of different applications on the essential oil ratio
and color values, which are the technological properties of the
plant, are summarized in Table 5. Highest essential oil ratio was
obtained as 0.86% in the application of VC-0.5. When we look
at the harvest periods, this value was found as 0.48% in the first
harvest, 0.74% in the second harvest and 1.15% in the third
harvest. The rates of essential oil increased as the harvest
periods increased. In this respect, statistically (P<0.001), the
highest essential oil ratio was obtained in the third harvest
period. Singh et al. (2015) stated the essential oil yield in basil

as 3.37-3.67 | da? in their study in India. Hornok and Lenches
(1992) reported that fertilization increases the rate of essential
oil. Different researchers reported the essential oil rates in basil
as follows; Telci et al. (2006), in their study, between 0.59-
0.95% and Arabaci and Bayram (2004) stated that it was
between 0.62-1.00%. The results were obtained to support these
studies.

When the color values of the dried basil samples were
examined, the L* and a* values did not show a significant
difference depending on the application. At the same time, the
first and second harvest times were statistically separated from
the third harvest time (Table 5). When the b* values that give
yellow (-60) and blue (+60) color are examined, it is seen that
the applications and harvest times have created statistically
significant differences. VC-0.5 application is yellow, VC-1
application is close to blue, C, VC-0.5+CF and VC-1+CF
applications are in the same group between these two
applications. On the other hand, dry plant color values measured
in the study; the L* was found to be 53.32 - 48.68, the a* was
-8.44 — -9.65 and the b* was 23.97 - 20.78 (Table 5).

In this study, a total of 19 components in essential oils were
determined (Table 6). Main components in essential oils;
linalool 69.4%, a-bergamoten 10.29% and 1,8-cineole 9.95%.
Moghaddam (2010) stated that not only the rate of essential oil
but also the components of the essential oil are important in
essential oil-containing plants; linalool and a-bergamoten-like
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Table 5. The effects of the applications on the technological properties of the plant
Color value (dry plant)
Treatment Essential oil ratio (%) = a* b*
C 0.73d* 48.99 -8.64 22.37ab
VC-0.5 0.86a 52.63 -8.92 23.97a
VC-0.5+CF 0.84b 50.49 -8.81 23.12ab
VC-1 0.72d 48.68 -8.44 20.78b
VC-1+CF 0.80c 53.32 -9.65 23.06ab
Sampling time (harvest)
Mean | I 1 | 1l 11 | 1 11 | I 1l
0.48c 0.74b 1152 51.66a 54.12a 46.68b -11.2c -8.38b -7.08a  26.65a 22.60b 19.33
c
rANOVA (LSD 5%)
Harvest (H) 16778.600%**2 8.963**3 24 941%** 24.418***
Treatment (U) 374.700%** NS NS 2.996**
HxU 282.600*** NS NS NS®

IMeans in the same column followed by the same letter are not significantly different at the 5% level according

3% P<0.01, “* P<0.05, °NS: Not significant.

to Duncan’s multiple range test, 2 *** P<0.001,

Table 6. The effects of the applications on the essential oil composition of the plant

Treatment
Composition C VC-05 V/C-0.5+CF VC-1 VC-1+CF
P Sampling time (harvest)
[ I i [ I i [ I I [ I i [ I I
(1) 1.8-cineole 837 682 791 634 613 763 724 817 710 995 506 909 7.6 678 667
(2) linalool 67.89 61.88 62.68 66.46 64.07 6572 69.40 5234 6301 6421 5556 59.56 6459 6027 67.84
gi)e:’;t;”y' 1.32 - - 133 053 - 125 - - 124 - - 182 - -
(4) alpha-
bergamotene 711 718 544 934 651 410 785 796 608 981 088 466 1029 7.08 4.18
(5) beta-elemene 113 1.16 - 139 126 - 128 122 077 131 173 062 164 123 -
gg)”?gstsne 0.63 - .12 . - 056 048 - 121 052 - 128 042 -
(7) alpha- 049 073 046 039 077 037 047 08 051 046 076 088 046 069 0.33
terpineol ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ' )
(8) germacrene 152 145 077 193 165 071 176 154 097 183 225 080 243 174 084
(9) citronellyl 3.03 ) ) ) ) - 083 ) ) ) ) ) ) )
formate ’ ’
g;%)ir?;r]gma' 092 106 069 132 090 061 116 103 086 137 129 067 141 097 065
(11) 10-epi-
gamma- 0.59 - - - - - - - - - - - 048 - -
eudesmol
(12) eugenol 394 1500 1856 464 1391 17.46 482 2075 1755 454 1873 1830 373 1567 16.27
(13) tau-cadinol 307 280 191 353 246 192 339 281 240 345 363 202 360 290 2.00
(14) beta-pinene - 061 071 079 054 068 - 088 - 064 - 090 067 071 057
(15) beta- - 075 086 070 071 080 - 128 075 - 08 100 065 095 066
ocimene
(16) borneol - - - - - - - 067 - - 070 - - 060 -
(17) beta- ) ) . 061 ) ) ) ) ) ) - 056 ) ) )
myrcene
(18) borneol - 057 - - 058 - - - - - - 052 - - -
(19) alpha' _ _ _ _ _ _ _ _ _ _ _ 0.41 _ _ _
pinene

components in the basil plant report that they are widely used in
food and pharmacy. The values found by the researchers in this
regard are as follows; Karik et al. (2014) reported a total of 23
components, linalool (74.03%) and 1,8-cineole (44.94%). Mota
et al. (2020) reported that linalool, one of the essential oil
components of basil, was 52.8% under water stress conditions
in their study on the basil plant. Biro-Janka et al. (2019)
reported a total of 25 essential oil components in basil and
70.15% linalool as the main component in their study in
Romania. Additionally, Yaldiz et al. (2015) reported that the
main components of essential oil in green and purple basil
varieties at different harvest periods were linalool 6.9-42.7%,

methyl cinnamate 10.4-19.1%, eugenol 8.9-13.0%, 1.8-cineol
0.2-1.9%, P -kubenen 1.0-1.7%, trans-caryophyllene 1.2-2.7%,
farnesene 10.2-21.1%, germakren-D 1.3%, 1.6-kadenine
7.0-9.2%. It appears that the main component of basil essential
oil is usually linalool, although it varies according to studies
reported from different ecologies.

4. Conclusion

Organic fertilizers are important in medicinal and aromatic
plant cultivation, where chemical fertilization is not generally
recommended. It is known that it is not possible to grow
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medicinal and aromatic plants rich in secondary metabolites
only with chemical fertilization. However, organic fertilization
may not be sufficient for an industry-oriented standard plant
cultivation. For these reasons, minimizing the use of chemical
fertilizers by using organic fertilizing materials and/or soil
conditioners and decreasing fertilizer costs will provide high
benefits in terms of both medicinal-aromatic plant cultivation
and nature protection. In this study, in addition to chemical
fertilization, two different application rates of the compost,
which is a sugar factory waste, were applied and it was aimed to
spread organic fertilization in an aromatic plant cultivation. The
findings obtained from this study reveal that the compost can be
used in basil cultivation together with chemical fertilization.
One of the most important results of this study is that the
VC-0.5 increases the essential oil ratio by 20% compared to the
control group. On the other hand, in terms of increasing the
reliability of the results, it is clear that new studies with
different factors such as climate, soil type, water regime,
production model are needed. In this way, the effectiveness of
fertilizing materials of organic origin such as the vinasse in
medicinal and aromatic plant growing can be demonstrated.
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