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THE EFFECT OF DIFFERENT NITROGEN DOSAGESON SOME YIELD AND
QUALITY PROPERTIESOF THE CUCUMBER GROWN WITH IN NUTRIENT
FILM TECHNIQUE

ABSTRACT

The effect of 4 different nitrogen dosages (7, I1®,and 16 mM)on the Plant Height, Dry
Matter Yield, Number of Fruit per Plant, Fruit Yaeper Plant, and Total Nitrogen Concentration of
the Spring S1, which is one of the parthenocargisrid cucumber types grown in Nutrient Film
Technique (NFT), has been examined in this stutte. glant samples were taken out (collected) with
their roots on the 242", and 6%' days after planting. According to the results ot in the study,
the values of the examined characteristics incrbasél the Nsdosage of the nitrogen; and started to
decrease in the fNdosage, which is the next dosage. While the efiethe nitrogen dosages on the
nitrogen concentrations in the roots was not camsd as being statistically significant, it was
considered as being significant in the stem andeleaGenerally, it may be suggested that especially
the Nig dosage affects the plant negatively in the exathictearacteristics, and that it almost starts
hazardous effect in this dosage.
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1. INTRODUCTION

Hydroponics is preferred in order to prevent tHelapathic relations among plants, diseases
and pests stemming from the soil, to eliminatesiléiness problems which appears in the soil in the
course of time, and also to eliminate the wategsstrand provide that the given nutrients reach the
roots directly and thus obtain a quality crop wéthbetter yield. Although the cost of this type of
planting is high when compared with the other gfowiedia (perlite, vermiculite, turf etc.), the
eventual high yield compensates these costs maregkpected.

The cucumberQucumis sativus L.) is a member of the cucurbitaceae family in themer
vegetables group and has an economic importancth iNe recent increase in diseases that are
infected via soil, with better control of nutritiselements given to the plants, elimination ofgluke
effects brought with the salinization in the saihd the decrease in the low yield that stem froen th
lack of nutritious elements, the cucumber produrchias become widespread in soilless media (perlite,
turf, vermiculite and hydroponics).

The nitrogen is a basic and unique macro elemeattiticreases the yield of the plant (Chuan

et al. 2013). In the land types with continenténetes, where plant development is limited, farmers

use nitrogenous fertilizers and support the plavietbpment (Robertson and Vitousek 200@any

plants absorb the ammonium (MM nitrate (NQ"), nitrite (NQ,), amino acid and urea, which are
soluble forms of nitrogen in the soil solution (Neket al. 2009). However, the type of the plant,
environmental conditions, light density, soil prapes, and root zone temperature affect the nimoge
absorption (Piwpuan et al. 2013). The nitrogenuierfices the plant yield and quality in a direct way
(Lemaire and Gastal 2009). When given in propdpsait supports especially the root growth and
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ensures that the plant has a healthier structuenglLet al. 2014). In case of nitrogen deficiency,
leaves become yellow and are lost before the doe, tihe lifespan of flowers decrease, fruits become
lighter in color, and do not grow in sufficienteand are smaller than usual. In case of imbalaoced
excessive use of fertilizers, the standard frae 36 ruined and the fruit becomes softer. In aolaljt
the NG and NQ forms of excessive nitrogen damages the envirohii@ollany et al. 2004, Beman
et al. 2005), accumulates on the fruit and damagesan health (Ruiz and Romero 1999). For this
reason, in determining the fruit yield level, it v@ry important to optimize the plant nitrogen
management in the greenhouse in order to decréa&senvironmental dangers. To do this, it is
necessary to measure the effects of the nitrogagheoplant growth process and plant yield (Dailet a
2011).

Although there are many studies in the literaturecocumber planting in field conditions and
the use of fertilizers, there are few studies omemeining the proper dosage of nitrogen that
determines the yield and quality of the cucumbemgrin NFT Method (Ruiz and Romero 1999, De
Groot et al. 2003, Seginer 2003, Han et al. 2008pne of the rare studies in the literature it was
reported that the 10 k§and 20 kg" dosages in controlled greenhouse conditions gigéoest results
in terms of economic benefit, human consumptionfanitl quality; and the 40 kg dosage cause low
quality products and increase the N@ccumulation in the fruit (Ruiz and Romero 1998)another
study, it was reported that the 200 mg'Kg dosage in planting cucumber in perlite affegiéaht
development and fruit production in a positive wagd that the N dosages at and over 300 myg kg
decreased the plant development and yield (Alteblal. 1999, Giler et al. 2006). Jarozs et al. 9200
reported that the highest fruit yield was obsernweithe highest nitrogen dosage. Babik and Kowalczyk
(2009) stated that the fruit yield decreased atrag@m?® application.

2. MATERIAL AND METHODS

In the study, SpringFcucumber, which is one of the parthenocarpic laytyppe grown in the
area, was used. Spring 5 an early-yielding type of cucumber and propmar dpring and summer
growth seasons with mid-green fruits and 12 cneigth. The fruits are very delicious and the shelf
life is longer.

Four different nitrogen dosages (NN, N1z and Ng mM) were prepared according to the
Randomized Block Design with 3 replications. A sepa solution was used for the nitrogen dosages,
and a specific solution which was prepared for ouner by Sonneveld and Straver (1992) was used
for the other elements (Table 1). The ammoniumatdtr potassium nitrate, calcium nitrate,
magnesium nitrate and mono ammonium phosphate wsed as the N sources in the prepared

solutions.
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Table 1. The contents of the nutrient solution used in tkgeeiment (Sonneveld and Straver
1992).

Nutrient mM
HoPOy 1.0
K 6.5
Mg 1.0
Ca 2.75
SO, 1.0
Fe umol.I-1 15
Mn 10
B 25
Cu 0.75
Zn 5
Mo 0.5
Si 0.75

The plants were germinated in egg-trays, and #fiey had 3 leaves they were transferred to
NFT Units with 12 compartments in which 16 plansrevgrown and which had the size of 105 cm x
91cm x 47cm with 4 pieces of 155 mm x 70 mm groeitannel. The Plant Height, Dry Matter Yield
(root, body and leaves), Fruit Yield, and Total rbliten Amount (root, body and leaves) were
analyzed in the study. The plant samples wereateliewith their roots on the $142' and 63 days
after planting.
2.1. Plant height: The height measured from the level of growth medéana expressed in cm.
2.2. Dry matter yield: The plant samples collected from each plot wenmmédiately transported to
laboratory in closed polyethylene bags and washetbtighly with tap water, acidified (0.1 M HCI)
water and then distilled water (Wallings al. 1989). Then the wet weights were measured. The
samples were oven-dried at %0 for 72 hr and finely ground in stainless stedl i pass through a
0.5 mm sieve. Care was taken to prevent contaroimati all steeps in progress. The plants that were
taken out from the oven were weighed again andatad dry matter yield was reported in grams.
2.3. Number of fruit per plant: All the fruits on the plant were counted.
2.4. Fruit yidld per plant: All fruits which were ripe enough on the plant eeollected and weighed
in a sensitive scale and recorded in grams.
2.5. Total nitrogen content %: Total N contents in the plant samples were eséthény Kjeldahl
digestion procedure (Bremner 1965). In evaluatirgggtudy results, the Minitab 14 statistical paekag
program was used, and the variance analysis Figovegmmred thus making it possible to determine the
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101  significance level of the subjects. According te #<0.05 probability value, the Smallest Significan
102  Difference Values were determined, and the diffeesrof the numbers were evaluated.

103 3. RESULTSAND DISCUSSION

104 3.1.Plant Height

105 The effects of different nitrogen dosages on plaight on Planting the Following Day (PFD) are
106  given in Figure 1.

107
108
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120 -
§ 100 -
b=
g 80 -
z =21.PFD
§ 60 - 42.PFD
=63.PFD
40 -
20 -j
O B
N7 N10 N13 N16
N Dose (mM)
**=p<0,01; Dose, PFD, Dose x PFD
109
110 Figure 1. The Effect of Different Nitrogen Dosages on Plaeidt on planting the following
111 day (cm).
112
113 As can be seen in Figure 1, it is observed thaatleeage Plant Height increased until the N

114  dosage; however, it is also observed that the Paight decreased at thedosage, which is the
115  highest dosage. The biggest Plant Height value measured in ¥ x 63. PFD interaction (140.28
116  cm), and the smallest Plant Height value was medsarN, x 21. PFD interaction (45.15 cm).

117 The order of the effects of nitrogen on Plant Heighas Ns>N;>N;0>N;. These findings are
118 in accordance with the findings stating that thiogien dosage increases the plant height (Arslan
119  1989).

120 3.2.Dry Matter Yield of the Plant

121 The effect of different nitrogen dosages on the,rstem and leaves dry matter yield of the

122 plant on Planting the Following Day (PFD) is shawiigure 2.
123
124
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Figure 2. The effect of different nitrogen dosages on thd,rbody and leaves dry matter yield of the
plant on Planting the Following Day (PFD).

The root, body and leaves dry matter yield of tlanpincreased until the pldosage (Figure
2). The biggest root dry matter yield was obtaiimeN; x 42. PFD (1.65 gr.); stem dry matter yield in
N3 x 63. PFD (27.41 gr.); and leaf dry matter yigld\i; x 63. PFD (27.26 gr.) interactions. Just as it
is the case in Plant Height characteristics, thiecefof nitrogen dosages was observed as
N:32>Ni1e>N1>N;. These findings are in accordance with the finglimgporting that the nitrogen
dosage increases the dry matter yield of the gRetgman 1992).

3.3.Number of Fruit per Plant:

When evaluated in general, an increase in the nuwibthe fruits was observed in nitrogen
dosage treatments and this increase was foundgtatistically significant in terms of nitrogen dge
average values and in terms of days (Figure 3)hdse characteristics, the number of fruit incréase
from the lowest dosage till the;Nlosage; however, decreased igWhich is the highest dosage.
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144  Figure 3. The effect of different nitrogen dosages on theber of the fruit on Planting the Following
145  Day (PFD).

146

147 The highest number of fruit was obtained from the W63. PFD interaction; and the lowest
148  number of fruit was obtained from the XI21.PFD interaction (20.28 pieces). The ordahefeffect
149  of the nitrogen on the number of fruit has beermined as N>N;6>N1o>N5.

150
151 3.4.Fruit Yidd
152 The effect of different nitrogen dosages on thét fon Planting the Following Day (PFD) is
153  shown in Figure 4.
154
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156  Figure 4. The effect of different nitrogen dosages on the Imeinof fruit per plant on Planting the
157  Following Day (PFD) (gr. plaf).
158
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The fruit yield has increased generally as par&tighe increase in the dosage of the nitrogen
(Figure 4). The highest yield was obtained gy K 49. PFD interaction; and the lowest yield was
obtained in N x 21.PFD interaction (3291 gr. pldt As it is the case in all nutrient elements, the
reflection of the increase in the nitrogen dosagihé¢ fruit yield has been negative after a cettaiel
(N13). These findings are parallel to the findings oimg other researchers (Lopez et al. 1997, Ruiz
and Romero 1998). The order of the effects of gé&ro on Plant Fruit Yield has been as

N13>N1¢>N7>Nye.

3.5. Total Nitrogen Concentration in the Plant

The effect of different nitrogen dosages on toiibgen concentration of the plant in different
media is given in Figure 5.
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3.00 -
2.50 -

2.00 -
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ns=non -significant; Root-Dose, Dose XPFD
**=P<0.01; Stem and L eaf- Dose, PFD, Dose x PFD

Figure 5. The effect of different nitrogen dosages on taotiéitogen concentration of the plant in

different media (%).

As can be seen in Figure 5, when each dosage isiaded individually, the nitrogen
concentration in the root decreased on the follgwiiDs; the nitrogen concentration in the stem
increased first and then decreased; and the nitrogacentration in the leaves increased regularly.
The highest nitrogen concentration in the root whtined in N; x 21.PFD interaction (0.60); the
highest nitrogen concentration in the stem wasiobthin N3 x 42. PFD interaction (3.24); and the
highest nitrogen concentration in the leaves waaioed in N3 x 63. PFD interaction (4.20).

The order of the effects of nitrogen dosages omtPNitrogen Concentration has been

observed as N>N;1>N7>Nyg.
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According to the findings of the study, the valoéthe examined characteristics increased till
the Ni3 level of the nitrogen; and then turned to decréiagbe N¢ dosage, which is the next dosage.
These results are consistent with the findings afiynother researchers (Arslan 1989, Bergman 1992,
Lopez et al. 1997, Ruiz and Romero 1998, Altunluakt1999, Giler et al. 2006, Babik and
Kowalczyk 2009).

On the other hand, the N concentrations determiméle root, body and leaves of the plant
showed differences when compared with the nitrodesage amount and sampling periods. The
highest values in the same dosage were obtaingdeodl. PFD in the roots; on the 42. PFD in the
stem; and on the 63. PFD in the leaves. This $ituas considered to be related with the mobility o
the nitrogen in the stem of the plant because iinegen is a mobile element in the plant (Rahal.
2001, Edgar et al. 2014).

4. CONCLUSION
Generally, it may be suggested that especiall\Nthelosage affects the plant negatively in the

examined characteristics, and that it almost stexzardous effect in this dosage.
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