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Abstract

Studies were conducted to examine the form and the quantity of second dose of nitrogenous
fertilizers given to wheat in spring in Yozgat's ecological conditions in Turkey during 1998-1999
and 1999-2000. Sowing, @ 500 seeds per square meter, was done with sowing seeder in the last
week of September and 15 kg/da DAP was given at the time of sowing. Of the nitrogenous
fertilizers, Ammonium sulphate (21 %N), Ammonium nitrate (26 %N) and Urea (46 %N) was
applied @ 0, 20, 40, 60 and 80 kg/ha respectively. The experiment was set up as factorial in
randomised blocks design with three replications. The effects of increasing dozes of fertilizer and
the nature of nitrogen fertilizer on yield appeared to be important. The highest yield of 3287 kg/ha
was obtained with 80 kg/ha Urea and the lowest yield of 1575 kg/ha, was obtained where fertilizer
were not applied.

Introduction

Wheat occupies a significant position in Turkish agriculture. It is cultivated as a
main crop in the Yozgat province. According to the statistical data of the year 2000,
wheat was sown on 78 % of the total cereal production area (449.095 ha) in Yozgat. The
total wheat production was 650.000 t and its yield 1850 kg/ha. This yield was however
lower than the mean for Turkey (2234 kg/ha), (Anon., 1999, 2001). While wheat in
Turkey is cultivated on a large arca, but its per ha yield is considerably low. Further it is
not possible to open new fields for wheat cultivation so the higher yields could be
reached by using the suitable plant production techniques. Besides high yielding seed,
irrigation, mechanization, crop rotation and plant protection, fertilization is one of the
most important criteria for cultivation also.

Considering the relationships between the fertilizer consumption and the wheat
yields of Turkey during 1960-1988 when 0,08 kg/ha fertilizers had been used, the wheat
yield was 1100 kg/ha in 1960, and when 64,8 kg/ha fertilizers had been used, the wheat
yield was 2170 kg/ha in 1988. With use of higher amounts of fertilizer, the wheat yields
had been increased. The consumption of fertilizer for the plant production per unit is 1/3
of world and Asian countries and 1/3 of European countries. Although the Black Sea
region used the highest fertilizer (126 kg/ha) in Turkey, but it is lower than European
countries (226 kg/ha) and Greece (171 kg/ha) (Eker, 1997). While consumption of
fertilizer for plant production in Turkey has increased with time, but this consumption is
not enough for getting the higher yields. The significant point is that besides using the
higher amounts of fertilizer, the suitable fertilization technique should also be applied.
Using the suitable fertilizer forms on time is expected to result in optimum yields. The
aim of this study was to determine the amount and the form of the second part of
nitrogenous fertilizer for optimum wheat yields under the Yozgat arid conditions in the
spring time.
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Material and Methods

This study was carried out at the Yozgat, province of Turkey and included the
Middle East Anatolia farmer’s fields during 1998-2000. The long years’ average
temperature values were 9.3°C, 9.9°C and 8.6°C during 1998, 1999 and 2000, with total
rainfall of 458 mm, 442 mm and 456 mm, respectively (Anon., 2001).

The experimental soils were loamy and light alkaline pH: 7.25-7.62. Although the
total potassium content of the soils was high (880-915 kg/ha), the phosphorus content
was medium (73-76 kg/ha) and the organic material was low (1 .87-2.02%).

The Bezostaja wheat cv., widely sown in this region, was used as the seed material.
The experiment was set up in a Completely Randomized Design with three replicates.
The plot’s area was 6 m2 The seeds were sown with cereal tiller at the end of September
and were applied with 150 kg/ha DAP (Diammonium phosphate) with sowing (Kiin,
1988). After tillering (at the end of March) ammonium sulphate (21 N%), ammonium
nitrate (26 N%) and urea (46 N%) were applied in five different doses with control (0, 20,
40, 60 and 80 kg/ha) as the experimental factors in the spring.

Plant height, the number of spike per square meter, the number of seeds per spike,
1000 seeds weight and seed yield were recorded. After the statistical analysis, differences
among the average values were compared according to Duncans Multiple Range Test at 5
% probability level (Yurtseven, 1984). ~

Results and Discussion

Plant height: The results of analysis of variance and the average values for plant height
are given in Table 1. Different nitrogen doses significantly affected the plant height
which varied from 70.3-85.4 cm according to years. As the plant height increased upto 40
kg N/ha treatment, the additional fertilizer amounts didn’t affect the plant height. The
results obtained from this study are similar to those reported by Pendleton & Duncan
(1960); Rohde (1963); Ulgen & Alemdar (1979); Hazar & Ceylan (1985); Liboon &
Tabelisma (1985); Katkat et al., (1987) and Giizel ez al., (1988).

The different forms of nitrogen fertilizers affected plant height statistically (Table 1).
As the mean of years, the effect of ammonium sulphate on the plant height (76.3 cm) was
lower than of ammonium nitrate (1.1 cm) and urea (81.4 cm). The effectiveness of the
ammonium nitrate and ammonium sulphate fertilizers in the plant connect with their
external concentrations. As the low quantities of these fertilizers don’t affect the plant
development, in the high quantities of these fertilizers, plant development differs highly.
Also the urea is quickly absorbed with plant roots and vegetative tissues, hydrolyzed with
the enzyme areas and used in advantage (Giines et al., 2000). The results have shown
similarities with other studies.

The number of ear per square meter: Different nitrogen levels significantly affected
the number of ear per square meter (Table 1). The highest number of ear per square meter
(388.4 ears/m?) was obtained from 80 kg N/ha and the other higher number was obtained
from 60 kg N/ha (360.2 ears/m?), 40 kg N/ha (314.8 ears/m?) and 20 kg N/ha (295.4
ears/m?) as compared to and 0 kg N/ha (247.7 ears/m?) respectively. Lahky (1984), Hazar
& Ceylan (1985), Lahky (1986) and Giizel e al., (1988) stated that the nitrogen
fertilization increased the number of ear per square meter in wheat.
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The number of ear per square meter was significantly affected with the different
forms of nitrogen (Table 1). As for the mean of years, the highest ear number (351.7
ecars/m2) was obtained from urea. The other higher ear number was obtained from
ammonium nitrate (323.8 ears/m2) and ammonium sulphate (288.5 ears/m?) (Table 3).
There were no statistical differences between urea and ammonium nitrate.

The number of grain per ear: In the first year, varying nitrogen levels didn’t affect the
number of grain per ear, but the grain number was increased by nitrogen fertilization in
the second year (Table 1). The differences between years resulted from different climatic
factors. The grain number increased with nitrogen application. However, there were no
statistical differences among the 40, 60 and 80 kg N/ha applications (Table 4). Lahky
(1984), Hazar & Ceylan (1985), and Katkat er al., (1987) also found similar results. The
number of grain per ear didn’t change by varying forms of nitrogen for both years and for
mean of the years. The means of grain numbers were 25.8 seeds/ear (urea), 25.6 seeds/ear
(ammonium nitrate) and 25.5 seeds/ear (ammonium sulphate).

Thousand grain weight: Different nitrogen doses significantly (p< 0.05) affected the
1000 grain weight in the wheat (Table 1). For the mean of years, the highest thousand-
grain weight (41.6 g) was obtained from 80 kg N/ha application. The higher thousand-
grain weights were 40.7 g, 39.7 g, 37.8 ¢ and 37.5 g from 60, 40 and 20 0 kg N/ha
applications, respectively (Table 5).

Katkat et al., (1984), Hazar & Ceylan (1985) and Hagras (1985) stated that high
doses of nitrogen application increased the thousand-grain weight in the wheat. On the
other hand, Rohde (1963) found that the {000 grain weight showed differences among
the wheat cultivars by varying nitrogen levels. But Liboon & Tabelisma (1985) stated
that different nitrogen doses didn’t affect the 1000 grain weight in the wheat. The results
showed that the 1000 grain weight was affected by the ecological conditions.

The 1000 grain weight changed with different forms of nitrogen in the first year and
for the mean of the years (Table 1). The highest 1000 grain weight (40.4 g) was obtained
from urea followed by ammonium nitrate (39.5 g) and ammonium sulphate (38.4 ¢)
respectively.

Grain yield: The results of analysis of variance and means of grain yield are given in
Table 1 and Table 2 respectively. The effects of increasing nitrogen levels on grain yield
were significant and the highest grain yield was obtained from 80 kg N/ha application
(2749 kg/ha) according to the means of years. The other higher grain yields were
obtained from 60 kg/ha (2394 kg/ha), 40 kg/ha (2066 kg/ha), 20 kg/ha (1879 kg/ha) and O
kg/ha (1575 kg/ha) respectively. Rohder (1963), Laopirajana et al., (1972), Johnson er
al., (1973), Ulgen & Alemdar (1979), Alptiirk (1979), Ozer & Dagdeviren (1984), Fatyga
(1985), Fowler et al., (1989) and Oztirk & Geng (1989) reported that nitrogen
application had increased the grain yield in wheat. In these studies the nitrogen
application had not affected grain yield in linear and the extreme nitrogen application
decreased the grain yield. But in this study the grain yield increased with high nitrogen
levels in linear. It would suggest that that the higher nitrogen levels should be applied.

As the different forms of nitrogen affected grain yield in the first year and for means
of the years, different forms of nitrogen did not affect the second year grain yield (Table
1). For means of years, however, there were no statistical differences between urea (2289
kg/ha) and ammonium nitrate (2152 kg/ha) in relation to grain yield, but the ammonium
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sulphate significantly decreased the grain yield (1948 kg/ha) (Table 6). Ulgen & Alemdar
(1979) reported that urea and ammonium nitrate had positive effects on the wheat grain
yield than ammonium sulphate. Our results are in harmony with the results of these
researchers.

The interaction between the nitrogen form and doses was statistically significant and
the highest grain yield (3287 kg/ha) was obtained from 80 kg/ha urea application (Fig. 1).
The lowest grain yield was found in the control plots.

4000

'EA.sulphate BA.nitrate HUrea

2000

Grain yield (kg/h:

D1 D2 D3 D4
Nitrogen form and doses

Fig. 1. Interaction between the nitrogen form and doses for grain yield.
Conclusion

The different nitrogen form and doses significantly affected the grain yield of wheat
under the ecological conditions of Yozgat in Turkey during the years 1998-99 and 1999-
2000. Highest grain yield (3287 kg/ha) was obtained from 80 kg/ha and the lowest grain
yield (1575 kg/ha) in the control plots.

Taken the topographical and ecological conditions of Yozgat into consideration, the
nitrogen fertilization should be applied @ 80 kg/ha and urea form in two doses both at
the sowing time and spring time.
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