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THE EFFECTS OF ORGANIC AND CONVENTIONAL GROWING TECHNIQUES ON
TOMRATO

ABSTRACT:

This study aims to determine the changes in the yield and physiological para-
meters of the organic and conventionally grown tomatoes (Solanum Lycopersicum
cv. Sencan 9). In the study carried out according to randomized block experiment
design, tomato fruits were grown organic and conventional in two different green-
houses. In the light of the results obtained, significantly higher chlorophyll content
(37.09 CCI) and average fruit weight (165.82 g) were obtained from the tomatoes
grown conventionally than those grown organically. Leaf stoma conductivity, fruit
shape index, and yield in terms of organic and conventional cultivation were dif-
ferent from each other. As a result of the study, significant increases on yield could
be achieved by increasing the variety of organic fertilizers and applying organic
farming following its technique.

Keywords: Chlorophyll content, Stoma conductivity, Solanum lycopersicum
ek
ORGANIK VE GELENEKSEL YETISTIRME TEKNIKLERININ DOMATESE ETKILERI
0z:

Bu caligmada, organik ve geleneksel olarak yetistirilen domateslerin (Solanum
lycopersicum cv. Sencan 9) verim ve fizyolojik parametrelerindeki degisimlerin
belirlenmesi amaglanmustir. Tesadiif bloklar: deneme desenine gore yiiriitiilen ¢a-
lismada, domates meyveleri organik ve konvansiyonel olmak tizere iki farkli serada
yetistirilmistir. Elde edilen sonuglar 151§1nda, organik olarak yetistirilenlere gore
geleneksel olarak yetistirilen domateslerden onemli 6l¢tide daha yiiksek klorofil
icerigi (37.09 CCI) ve ortalama meyve agirligi (165.82 g) elde edilmigtir. Organik
ve konvansiyonel yetistiricilik agisindan yaprak stoma iletkenligi, meyve sekli in-
deksi ve verimi birbirinden farkli bulunmustur. Calisma sonucunda organik giibre
gesitliliginin artirilmas: ve teknigine uygun organik tarim uygulanmasi ile verimde
onemli artislar saglanabilecegi goriilmiigtiir.

Anahtar Kelimeler: Klorofil icerigi, Stoma iletkenligi, Solanum lycopersicum

ek
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1. INTRODUCTION

Content of carbohydrates, organic acids, amino acids, vitamins, pigments, vari-
ous mineral substances, phenolic compounds, and high antioxidant activity, which
are essential for human nutrition, tomatoes make a significant contribution to the
strengthening of the immune system (George et al. 2011; Sénmez and Ellialtioglu,
2014). Tomato cultivation can be done both organically and conventionally. Sig-
nificant increases have been detected in many bioactive compounds beneficial in
human nutrition when grown organically (Oztiirk and Ozer, 2019).

Increasing soil vitality is one of the most important issues for organic vegetable
growing. With the initiation of microorganism activities in the soil, events such as
mineralization of nutrients that are important for plant growth, nitrogen fixation,
phosphorus solubility, production of plant hormones, and prevention of harmful
microorganisms occur (Altin and Bora, 2005; Alagoz et al. 2020).

Monoculture applications, excessive fertilization, insufficient soil cultivation,
not leaving fallow, and lack of green manuring threaten soil vitality. The most su-
itable way to improve the soil structure is to enrich the soil with organic matter
(Ttizel et al., 2011; Zhang et al., 2012). Although it requires extra knowledge and
skills with organic path plant nutrition, the physical and chemical structure of the
soil with green manure recovered and increased efficiency are provided (Besirli et
al., 2009; Nesmeyanova et al., 2013; Patil et al., 2014; Ragozo et al., 2014; XieFeng
et al., 2014). The most effective method in green fertilization is to plant various
leguminous plants in the soil in autumn and winter and mix them with the soil
during full bloom. It is stated that, nematode populations, which are the leading
soil-borne pests, and some disease factors decrease with the use of green manure
plants, and soil structure strengthens against these diseases and pests (Besirli et al.,
2001; Larkin, 2013; Thakur, 2013; Azimzadeh et al., 2014).

High relative humidity and weed control are one of the most important prob-
lems in organic vegetable cultivation in a greenhouse. Many of the organisms that
cause disease live in high humidity conditions. In organic greenhouse farming,
where conservation comes to the fore, every stage of plant cultivation is kept under
control, and optimal environmental conditions are provided. Shade and mulch are
used to prevent the plant from becoming stressed throughout the growing season.
(Stephens, 2003; Ozer, 2017). Different mulching applications in vegetable crops
provide advantages in disease and pest control and yield (Radics et al., 2004; Unlii
et al. , 2006; Ozer, 2017). The relative humidity in the greenhouse soil not cove-
red up by evapotranspiration causes the rigging. Ascending from the lower leaves
of the plant, relative humidity increases the spread of fungal diseases (Ekinci and
Dursun, 2006; 2009; Jodaugiene et al., 2014). In farming, the preservation of soil
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moisture, reduction of the product cost, protection and development of soil struc-
ture, weed control, temperature changes, and control of diseases and pests can be
achieved by mulching (Unlii et al., 2006; Ekinci and Dursun, 2009; Jordén et al.,
2010).

When it comes to organic vegetable production, the first year is crucial due to
the loss of yield casued by the use of intensive same chemical fertilizers. Growing
organic vegetables requires a process. First and foremost, the organic matter and
vitality of the soil should be raised in the organic farming process. This study aims
to determine the effects of some physiological parameters and yield elements of to-
matoes grown by organic and conventional methods in greenhouses where organic
vegetable cultivation has been carried out for 17 years.

2. Materyal ve Yontem
2.1 Plant materials

The field research were carried out in greenhouses created at the Research and
Implement Center of the Agricultural Faculty of Ondokuz Mayis University in
Samsun, Turkey (41°37’ N, 36°21" E, and 137 m altitude), in 2018. Sencan 9 (So-
lanum Lycopersicum L.) tomato cultivar, which is produced according to organic
cultivation procedures, was used as plant material. Broad bean (Vicia faba L. cv.
Golyaka) was grown for green manuring.

2.2 Greenhouse process

Two greenhouses with a width of 6 m, and a length of 20 m, and a side height
of 3 m were chosen for the study. They have been used for organic production for
17 years. In one greenhouse, organic cultivation was used, whereas in the other,
conventional cultivation was used.

The green manure was used as a bottom fertilizer in the greenhouse where or-
ganic cultivation is done. Therefore, broad bean seeds were planted on November
15, 2017. When the broad bean plants were in full bloom (April 15, 2018), they
were crushed with the hoeing machine (12.6 kg wet broad bean per m?) and mixed
into the soil at a depth of 25 cm.

Organic fertilization (from commercial or natural sources) was made in the
greenhouse where organic farming was carried out after the findings of the soil
analysis were determined. (Kacar and Inal 2008) (Table 1). While creating the fer-
tilization program, the amount of nutrients removed by the tomato from the soil
(20-30 kg da' N, 3-8 kg da* P,O,, 30-60 K,O, 3-6 kg da”* MgO and 10-20 kg da™
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CaO) was taken into account (Salk et al., 2008). The 2.5 mg L ! doses of liquid com-
mercial organic fertilizer (NPK, bio-organic fertilizer) were applied to the plants
by drip irrigation method 10 days interval from the planting of the seedling. In the
greenhouse, only Helicoverpa armigera pests were seen. For this reason, an insec-
ticide, which has an organic active ingredient (Laser, Dow AgroSciences; approval
for in organic agriculture), was used twice.

Table 1. Some physical and chemical characteristics of the soil.

Cizelge 1. Topragin baz fiziksel ve kimyasal 6zellikleri.

pH EC OoM N K Ca Mg Na Mn Zn Cu Fe
(ds (%) (%) (ppm) (ppm) (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)
m-1)
Conven- 7.36 0.95a 1.54 0.12 72.71 93.33 167.20 504.45 15.59b 10.00a 3.06 11.94b
tional a b a a
Treatments
Organic 6.52 0.81b 3.15 0.09 890.60 1038.67 134.40 495.28 17.72a 8.87b 3.05 1743 a
b a b b
Analysis Planting 6.69 0.87b 2.19 0.10 1049.1a 1118.0a 190.80 565.25 20.04 10.13a 335 1521a
Time b b a a
First 6.89 0.87b 2.51 0.12 716.55b 890.0 b 110.40 408.78 19.22 9.23ab 294 13.45b
flowering b a c c
Last har- 7.25 0.92a 2.34 0.11 879.31b 1040.0 151.20 525.57 10.72 8.95b 2.87 1540a
vest a b ab b b
Main affect
Significan- | Treat- * * * * ns ns * ns * * ns *
ce (interac- | ments
tion)
Analy- * * * ns * * * * ns * ns *
s i s
Time

*: P<0.05, ns: non-significant. The differences among the means shown with the same
lowercase letter in the same column were not significant

The di ammonium phosphate (18% N and 46% P,O,) was applied to 2.3 kg per
120 m? one month before the planting of the seedling as bottom fertilization in the
greenhouse, where conventional cultivation was made. 17.000 mg L' urea fertilizer
(46% N) was applied to the plants by drip irrigation method 15 days interval from
the planting of the seedling., 13.500 mg L triple superphosphate (42% P,0,) from
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the first fruit set was given with a 20-day interval., Total herbicide (Roundup) was
used in weed control in the greenhouse where conventional production was made.
Eforia 247 (Sygenta) was used as an insecticide against Helicoverpa armigera pest.
In addition, Antracol WP70 (Bayer) was used as a precaution against fungal dise-
ases in the greenhouse.

The irrigation of the plants was provided by drip irrigation at regular intervals
in both greenhouses. Tomato seedlings were planted on May 3, 2018, with a row
spacing of 45 cm, a row of 50 cm, and a wide row of 90 cm. The air temperature, soil
temperature, and relative humidity values in the greenhouse were measured regu-
larly (30 da day') from planting to the end of harvest with data loggers (KT100,
Kimo, France) (Table 2). The axillary buds and yellowed or diseased leaves in to-
matoes were pruned in the growing period. The leaves under the harvested clusters
were also removed completely.

Table 2. Greenhouse climatic date.

Cizelge 2. Sera iklim degerleri.

Greenhouse air temperature
(«)C)

Soil temperature (°C) Greenhouse air humidity (%)

Mean Highest ~ Lowest Mean Highest ~ Lowest | Mean Highest ~ Lowest

Organic
24.82a 2941a  16.0l1a* | 2561 29.15a  1856a | 6845b  81.02b  54.64b

Conventional
2442b  29.28b  15.46Db 25.06 28.68b 17.15b 7223 a 90.30a 57.13a

The differences among the means shown with the same lowercase letter in the same
column were not significant (*: P<0.05)

2.3 Statistical

The research was conducted using a three-replication randomized block trial
design, with nine measurements taken in observation plants in each repetition.
SPSS 15.0 statistical analysis program was used to evaluate the data obtained as a
result of the study. The differences between the averages obtained were determined
by t-test analysis.

3. Results and Discussion
3.1 Some physical and chemical characteristics of the soil
Significant statistical differences were determined between the biochemical

properties of soil samples taken at different stages of cultivation (planting, first
flowering, and last harvest) from conventional and organic greenhouses (P<0.05).
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According to the results, the highest pH (7.36), EC (0.95dS m™), N (0.12%), Mg
(167.20 ppm) and Zn (10 ppm) were measured in the greenhouse where conven-
tional cultivation was carried out. In the greenhouse where organic cultivation
was carried out, the highest organic matter (OM; 3.15%), Mn (17.72 ppm) and Fe
(17.43 ppm) values were obtained, while the significant effects of K, Ca, Na and Cu
values on the applications were not determined (Table 1).

It is reported that organic fertilizer applications have a regulating effect on soil
pH (Demirtas et al., 2012). In our study, the pH values in the greenhouse where
organic cultivation is carried out decreased from 7.36 to 6.52 (Table 1). It is known
that the most important application that leads to salinity increases in the soil in
greenhouse cultivation is fertilization. It is also an important parameter for moni-
toring the mineralization of organic matter (DeNeve et al., 2000). With a similar
study, mushroom compost waste was applied to the parcels where tomato cultiva-
tion was carried out, and soil samples were taken from each parcel at the end of the
production season and analyzed. According to the findings, there was an increase
in the amount of organic matter, Mg, K, P, and salt in the parcels where mushroom
compost was spread, as well as a decrease in the pH values. (Demirtas et al., 2007).
In our study, the slow mineralization of organic fertilizers does not increase the EC
value much, while the rapid increase in EC value with the use of chemical fertili-
zers is thought to be caused by rapid mineralization.

The way to increase soil vitality is to enrich the soil with organic matter. It
can be significantly boosted, especially with the addition of organic matter deri-
ved from green manure soil organic C and microbial biomass content. . In parallel
with this increase, significant increases in yield occur (Alagéz and Ozer, 2018).
Green manure has been shown to increase the productivity of crop plants by im-
proving the soil physical and chemical properties, in addition to increasing the
organic substances imparted to the microorganism activity to soil(Bong et al. 2014;
Sensing, 2014; Krobel et al. 2014; Patil et al. 2014; Xiefeng et al . 2014; Pintoa et
al.2017). Similar results are obtained by providing improved results of the study
showed that the yield increase of the soil with conventional composting similar
values were obtained.

3.2 Greenhouse climatic date

When the temperature within the greenhouse and the average values were
compared statistically, there were significant differences between the greatest and
lowest temperature values of the therapy (P0.05). According to the results, the
temperature in the greenhouse where organic cultivation took place was 16.01
degrees Celsius, whereas the temperature in the greenhouse where conventional
cultivation took place was 15.46 degrees Celsius.
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When we examined the soil temperature values in the greenhouses where
both cultivation was done, a statistically significant difference was found between
the average, highest and lowest temperature values (P<0.05). The highest average
(26.31°C) and the lowest (18.56°C) soil temperature values were measured in the
organic farming greenhouse (Table 1). These values may have resulted from the use
of mulch in the greenhouse where organic cultivation is carried out. It is reported
that the soil temperature increases significantly with the use of mulch, but the soil
temperature values are less affected by the outdoor conditions, providing a stable
temperature for the plants (Ozer, 2017). The average temperatures were higher in
our study in which similar results were obtained, while the highest (29.15°C) and
the lowest (17.15°C) soil temperature values were obtained since mulch was not
used in the greenhouse where conventional cultivation was performed.

When the relative humidity value in the greenhouse was examined, the highest
relative humidity value (average; 71.23, the highest; 90.30, the lowest; 57.13) was
measured in the greenhouse with conventional cultivation (P<0.05). Our findings
are assumed to be attributable to the absence of mulch in the greenhouse where
conventional cultivation was carried out. Since the whole soil surface was covered
with mulch in the greenhouse where organic farming was practiced, evaporation
of water on the soil surface was prevented (Table 2). Mulch has been shown in stu-
dies to have impacts such as conserving soil moisture, weed management, and mo-
derating rapid temperature swings, in addition to controlling diseases and pests.
(Carter and Johnson, 1988; Abak et al., 1991; Unlii et al, 2006; Ekinci and Dursun,
2009; Jordan et al., 2010; Mu et al., 2014). Similarly, in our study, no disease was
discovered during the cultivation period in the greenhouse where organic cultiva-
tion was carried out. The main reason for this is because the usage of mulch in the
greenhouse reduces relative humidity levels. It has been observed that the risk of
disease is low, especially due to the decrease in relative humidity in the greenhouse.

3.3 Properties of some nutrient elements of tomato fruits

When the nutritional values of organic and conventionally grown fruits were
examined, it was significantly affected by the macro and micro nutrient cultivation
technique (P<0.01). In the study, the highest N (3.91g / 100g), K (5.04g / 100g) Ca
(249.76 mg / 100g), Fe (1.53 mg/ 100g) and C (0.14 mg / 100g) values was obtained
from conventional production systems, the high P (329.69 mg / 100g), Mg (192.82
mg / 100g) and Zn (0.45mg / 100g) values were measured in organically grown
tomato fruits (Table 3).
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Table 3. Properties of some nutrient elements of tomato fruits.

Cizelge 3. Domates meyvelerinin bazi besin elementlerinin 6zellikleri.

N g/100g K g/100g P mg/100g Ca mg/100g Mg mg/100g Fe mg/100g Cu mg/100g Zn mg/100g

Organic 3.5+0.05b 4.6+0.12b 329.7+0.11a 189.8+0.09b 192.8+0.03a 1.30+0.02b 0.12+0.01b 0.45+0.01a*

Conventional 3.9+0.06a 5.0£0.09a 279.7+0.13b 249.7+0.11a 172.8+0.04b 1.53+0.01a 0.14+0.01a 0.43+0.01b

*: The differences among the means shown with the same lowercase letter in the same
column were not significant (P<0.01)

Gozitkara and Kaplan, (2018) N (2.13-2.27%), P (0.20-0.24%), K (3.87-4.15%),
Ca (0.18-0.23%), Mg (0.11-0.12%) determined the values of Fe (27.40-32.59 mg /
kg), Cu (4.32-5.56 mg / kg) and Zn (15.83-18.55 mg / kg) in tomatoes of different
genotypes, they Similarly, Roe et al. (2013) in tomatoes N (0.71 g/ 100g), K (1257
mg / 100g), P (94 mg / 100g), Ca (45 mg / 100g), Mg (57 mg / 100g), Fe (1.45 mg
/ 100g), Cu (0.41 mg / 100g) and Zn (0.56 mg / 100g) contents were determined.
In both cultivation methods, except for Cu and Zn values, the mineral contents of
the fruits were determined by Roe et al. (2013) was found to be higher than the
values determined. In the studies using organic fertilizers, it is reported that the
mineralization of organic nutrients is significantly slower (Toor et al. 2006). In our
study, it is thought that the nutritional element values in fruits are lower compared
to conventional cultivation due to the slow mineralization of green fertilization
applied to the soil.

3.4 Properties of yield and some physiological parameters of tomato

Organic and conventional growing plants of leaf chlorophyll content, leaf sto-
matal conductance, average fruit weight, and fruit shape index and yield values
were determined (Table 4). Among these parameters, only the effect of cultivation
type on leaf chlorophyll content and average fruit weight was found to be signifi-
cant (P<0.05). Conventionally grown from plants had a significantly higher chlo-
rophyll content as compared to those grown organically (37.09 CCI) and average
fruit weight (165.82g) was obtained. Although there was no significant difference,
in the organically grown plants had a higher values in terms of leaf stomatal con-
ductance (365.69 mmol m?s™), fruit shape index (1.19) and yield (4.26 kg plant™)
compared to conventional grown plants.
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Table 4. Properties of yield and some physiological parameters of tomato.

Cizelge 4. Domatesin verim 6zellikleri ve bazi fizyolojik parametreleri.
Leaf chlorophyll Stomatal conductivity Average fruit wei- Fruit shape Yield

Treatments content (CCI) (mmol m?s) ght (g) index (kg plant)
Organic 31.72+1.75b 359.11+11.25 138.83£14.76 b 1.14+0.07 4.03+0.13
Conventional 37.09+2.04 a 365.69+11.84 165.82+£05.79 a 1.19+0.02 4.26+0.28

*: The differences among the means shown with the same lowercase letter in the
same column were not significant (P<0.05)

There are many factors affecting the yield in plant cultivation. It is reported
that there is a positive and significant relationship between stomatal conductance,
which is one of the most important, and yield. It has been reported that stomatal
conductivity and yield values are associated with higher soil organic matter and
soil microorganism activity (Alagéz and Ozer, 2018). In addition, it has been re-
ported that green fertilization application increases the the organic matter of the
soil and improves the physical and chemical properties of the soil, thus increasing
the productivity of plants (Duyar, 2014; Krobel et al., 2014; Patil et al., 2014; Xie-
Feng et al.,, 2014; Pintoa et al., 2017). The residence time in soil of nitrogen pro-
vided from synthetic fertilizers is much shorter in all conditions. The continuous
presence of nitrogen released by slow mineralization in the root zone ensures that
the plant continues its development uninterruptedly (Ozdemir and Sezer, 2013). It
is stated that the nutrients obtained from organic fertilizers have lower availability
and mineralization rates (Toor et al., 2006). However, the C / N ratio of the orga-
nic waste to be used affects the mineralization time. Especially if the C / N ratio is
higher than 25/1, mineralization slows down (Ozeker and Ulutiirk, 2006). In our
study, lower but similar leaf stomata conductivity and yield values were obtained in
conventionally grown plants using broad bean as green fertilizer in the greenhouse
where organic cultivation was carried out. It is thought that the low yield values of
organically grown plants are due to the slow mineralization of organic substances.
Especially, the quick nitrogen mineralization may be the reason of the high content
of leaf chlorophyll in conventional cultivation.

4. CONCLUSION

With the work we have carried out, it has been observed that significant inc-
reases in yield and quality can be achieved by performing organic farming in ac-
cordance with its technique. The fact that tomatoes, which are crucial in human
nutrition, have lower plant nutrient levels as compared to the conventional cul-
tivation technique of organic cultivation, and it is thought to be due to intensive
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chemical fertilization. The slow mineralization of organic matter explains why this
effect is limited in organic farming. This view is especially, supported by the fact
that organic and conventional cultivation have no significant effect on leaf stomatal
conductivity and yield values, because conventional cultivation does not have a
protective claim such as protecting the plant against diseases and pests. In con-
ventional cultivation, pesticide is definitely applied considering the damage they
will cause. In organic farming, protection is more prominent, considering these
damages. Soil vitality is generally not important in conventional farming because
fertilizers given dissolve quickly and respond to your needs. In organic farming,
microorganisms perform the mineralization of nutrients. Therefore, considerable
decreases in yield in organic farming have occurred as a result of this issue not
being taken into account in the application of these two cultivation techniques in
previous studies. . In our study, the increase in yield provided by organic farming
techniques applied in the greenhouse where organic farming has been carried out
for 17 years has been found remarkable.

As a result, in tomato cultivation, which has an important place in human nut-
rition, in terms of plant nutrients, fruits have lower values in organic cultivation
compared to conventional cultivation. It is thought that this effect is due to the use
of intensive chemical fertilizers in conventional farming. In organic farming, this
effect is more limited due to the slow mineralization of organic matter.

Acknowledgements

Authors are grateful for the support of Ondokuz Mayis University Scientific
Research Council (Project No: PYO. ZRT.1904.18.011).

REFERENCES

Abak, K, Pakyirek, Y, Sari, N, BUylkalacs, S, 1991. Sera kavun yetistiriciliginde malg ve farkli budama yontemlerinin
verim, erkencilik ve meyve iriligi (zerine etkileri. Cukurova Universitesi Ziraat Fakiiltesi Dergisi, 6(4): 39-50.

Alagoz, G, Ozer, H, 2018. The effects of planting systems on soil biology and quality attributes of tomatoes.
Archives of Agronomy and Soil Science, 65(3): 421-433.

Alagoz, G, Ozer, H., Peksen, A, 2020. Raised bed planting and green manuring increased tomato yield through
improved soil microbial activity in organic cultivation. Raised bed planting and green manuring increased
tomato vyield through improved soil microbial activity in organic cultivation. Biological Agriculture &
Horticulture, 36(3): 187-199.

Altin, N., Bora, T, 2005. Bitki gelismesini uyaran kok bakterilerinin genel ¢zellikleri ve etkileri. Anadoluy, J. of AARI,
15(2): 87-10.

Azimzadeh, Y, Shirvani, M., Shariatmadari, H., 2014, Green manure and overlapped rhizosphere effects on
pb chemical forms in soil and plant uptake in maize/canola intercrop systems: a rhizobox study. Soil &
Sediment Contamination, 23(6): 677-690.

Besirli, G, S6nmez, 1., Kececi, M., Giicdemir, 1.H, 2009. Organik domates yetistiriciliginde yesil giibreleme ve bazi
besin maddelerinin toprak yapisi Uzerine etkisi. 1. GAP Organik Tarim Kongresi, 17-20 Kasim, Ozet Kitabi 48,
Sanliurfa.

https://doi.org/10.7161/0muanajas.877643 d



SV Caner Yilmaz, Harun Ozer

Besirli, G, Sirmeli, N, Sénmez, I, Kasim, M.U,, Basay, S, Karik, U, Sarlar, G, Cetin, K, Erdogan, S, Celikel F. G,
Pezikodlu, F, Efe, £, Hantas, C, Uzunogullari, N, Cebel, N,, Glicdemir, I. H., Kececi, M, Giicl, D, Tuncer, AN,
2001. Domatesin organik tanm kosullarinda yetistirile bilirliginin arastirilmasi. Turkiye II. Ekolojik Tarim
Sempozyumu, s. 256-265, Antalya.

BongSu, C, JungEun, L., JwaKyung, S, WeonTai, ), SangSoo, L, SangEun, O, JaeE, Y. YongSik, O. 2014. Effect of
rapeseed green manure amendment on soil properties and rice productivity. Communications in Soil
Science and Plant Analysis, 45(6):751-764.

Carter, |, Johnson, C, 1988. influence of different types of mulches on eggplant production. Hort. Science, 23(1):
143-145.

Demirtas, E.I, Ari, N, Oktiren, F, Ozkan, CF, 2012. Organik ve kimyasal giibre uygulamalarinin 6rtialti domates
yetistiriciliginde toprak verimliligi ve bitkinin beslenmesine etkileri. Bati Akdeniz Tarimsal Arastirma
Enstitist Dergisi, 29(1): 9-22.

Demirtas, El, A, N, Arpacioglu, A.E, Ozkan, CF, Aslan, H, 2007. Ortlalti Domates Yetistiriciliginde Mantar Atigi
Kullaniminin Bazi Toprak Ozellikleri ve Verim Uzerine Etkisi. Turkiye V. Ulusal Bahge Bitkileri Kongresi, s.
220-223, Erzurum.

DeNeve, S, Van De Stevee, |, Hartman, R, Hoffman, G, 2000. Using time domain reflectometry for monitoring
mineralization of nitrogen from soil organic matter. EU. Journal Soil Science, 51: 295-304.

Duyar, H. 2014. Effect of green manure and poultry manure on yield and fruit quality in organic greenhouse
tomato production. Tarim Bilimleri Dergisi, 20(1): 10-18.

Ekinci, M., Dursun, A. 2006. Sebze yetistiriciliginde mal¢ kullanimi. Derim Dergisi, 23(1): 20-27.

Ekinci, M, Dursun, A. 2009. Effects of different mulch materials on plant growth, some quality parameters and
yield in melon (Cucumis melo L) cultivars in high altitude environmental condition. Pakistan Journal Botany,
41(4):1891-1901.

George, S, Tourniaire, F, Gautier, H., Goupy, P, Rock, E. 2011.Changes in the contents of carotenoids, phenolic
compounds and vitamin C during technical processing and lyophilisation of red and yellow tomatoes. Food
Chemistry, 124:1603-1611.

GOzUkara, G, Kaplan, M. 2018. Domates (Solanum lycopersicum L) yetistiriciliginde Uretici ve cesit faktorlerinin
yaprak ve meyvedeki bitki besin maddesi konsantrasyonu (zerine etkisi. Harran Tarim ve Gida Bilimleri
Dergisi, 22(4): 484-495.

Jodaugiene, D, Marcinkeviciene, A, Pupaliene R, Sinkeviciene, A, Bajoriene, K., 2014. Changes of weed ecological
groups under different organic mulches. Julius Kihn Archiv, 443: 244-251.

Jordan, A, Zavala, L. M, Gil, J, 2010. Effects of mulching on soil physical properties and runoff under semi-arid
conditions in Southern Spain. Catena, 81: 77-85.

Kacar, B, inal, A. 2008. Bitki analizleri. Nobel Yayin No 1241, Ankara, 892 p.

Krobel, R,Lemke, R, Campbell, C. A, Zentner, R, McConkey, B, Steppuhn, H, Jong, R, Wang, H., 2014. Water use
efficiency of spring wheat in the semi-arid Canadian prairies: effect of lequme green manure, type of spring
wheat, and cropping frequency. Canadian Journal of Soil Science, 94(2): 223-235.

Larkin, R. P. 2013. Green manures and plant disease management. CAB Reviews, 8(37): 1-10.

Mu, L, Liang, Y, Zhang, Wang, C. K, Shi, G, 2014. Soil respiration of hot pepper (Capsicum annuum L) under
different mulching practices in a greenhouse, including controlling factors in China, Acta Agriculturae
Scandinavica. Section B - Soil & Plant Science, 37-41.

Nesmeyanova, M. A, Kuznetsova, T. G, Dedov, A. V. 2013. Role of binary sowing crops with lequmes for preserving
and improving soil fertility. VestnikOrelGAU, 3(6): 33-37.

Ozdemir, S, Sezer, B. 2013. Kiimes atiklarinin organik glibre ve biyo-yakit olarak degerlendirilmesi. Tavukculuk
Arastirma Dergisi, 10: 20-24.

Ozeker, E, Uluttirk, M. 2006. Organik tarimda ortd bitkilerinin kullanimi. Ege Universitesi Ziraat Fakultesi Dergisi,
2006, 43(2):153-164

Ozer, H, 2017 Organic tomato (Solanum lycopersicum L) production under different mulches in greenhouse. The
Journal of Animal & Plant Sciences, 27(5): 1565-1572.

Oztirk B, Ozer, H, 2019. Effects of grafting and green manure treatments on postharvest quality of tomatoes.
Journal of Soil Science and Plant Nutrition, 19(4): 780-792.

Patil, G. D, Kharade, M. S, Sawale, D.D, 2014. Effect of green manures on physico-chemical properties of soil.
Journal of Agriculture Research and Technology, 39(1): 160-163.

ANAJAS, 2022, Cilt 37, Sayi 1, Sayfa 23-36



The Effects of Organic and Conventional Growing Techniques on Tomato

Pintoa, R, Britob, L.M, Coutinhoc, J,, 2017. Organic production of horticultural crops with green manure, composted
farmyard manure and organic fertilizer. Biological Agriculture & Horticulture, 33(4): 269-284.

Radics, L, Bognar, E. S, Bertschinger, L., Anderson, J. D. 2004. Comparison of different mulching methods for weed
control in organic green bean and tomato. ActaHorticulturae, 638:189-196.

Ragozo, C. R. A, Leone, S, Tecchio, M.A, 2014, Nutritional balance and yield for green manure orange trees.
Ciéncia Rural, 44(4): 616-621.

Roe, M., Church, S, Pinchen, H,, Finglas, P, 2013. Nutrient analysis of fruit and vegetables. The Institute of Food
Research, Norwich Research Park, Colney, Norwich, Independent Nutritionist, Surrey, UK, 92 p.

Sénmez, K, Ellialtiodly, S.5. 2014. Domates, karotenoidler ve bunlar etkileyen faktorler izerine bir inceleme.
Derim, 31(2):107-130.

Stephens, ). M. 2003. Organic vegetable gardening. University of Florida, IFAS Extention.

Salk, A, Arin, L, Deveci, M, Polat, S. 2008. Ozel Sebzecilik. Namik Kemal Universitesi Ziraat Fakiltesi Bahce Bitkileri
BOlIMU,488s Tekirdad.

Thakur, S. K. 2013. Effect of green manuring and plant dry powder on soll properties and nematode infecting
maize. Agricultural Science Digest, 34(1): 56-59.

Toor, R. K, Savage, G.P, Heeb, A, 2006. Influence of different types of fertilizers on the major antioxidant
components of tomatoes. Journal of Food Composition and Analysis, 19: 20-27.

Tuzel, Y, Oztekin, G. B, Duyar, H, Esiyok, D, Kilic, 0. G, Anag, D, Kayikgioglu, H.H, 2011. Organik salata-marul
yetistiriciliginde agryl 6rtl ve bazi gubrelerin verim, kalite, yaprak besin madde iceridi ve toprak verimliligi
ozelliklerine etkileri. Tarim Bilimleri Dergisi, 17:190-203.

Unld, ©. H, Unld, H, Karatas, A, Padem, H,, Kitis, Y.E, 2006. Farkli renkteki malclarin domateste verim ve kalite
ozelliklerine etkisi. Alatarnim, 5(1); 10-14.

XieFeng, Y, HonGen, L, Zheng, L, Yong, W, YingYuan, W, HongFeng, W, GuoShun, L, 2014. Effects of green manure
continuous application on soil microbial biomass and enzyme activity. Journal of Plant Nutrition, 37(4): 498-
508.

Zhang, X, Ma, L, Gilliam, F. S, Wang, Q, Li, C, 2012. Effects of raised-bed planting for enhanced summer maize
yield on rhizosphere soil microbial functional groups and enzyme activity in Henan Province, China, Field
Crops Research, 130: 28-37.

ek

https://doi.org/10.7161/0muanajas.877643 d



a0 Caner Yilmaz, Harun Ozer

ANAJAS, 2022, Cilt 37, Say1 1, Sayfa 23-36



