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Response of Bread Wheat to Nitrogen Fertilization Levels
in Al-Qassim Region, Saudi Arabia
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Veterinary Medicine, King Saud University, Al-Qassim Branch,
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ABSTRACT. This study considered the effects of six nitrogen fertilization
levels (120, 180, 240, 300, 360 and 420 kg N/ha) on the biological and grain
yields, yield components, plant height and heading date of the commercial
bread wheat cultivar “Yecora Rojo”. Two experiments were conducted
during the two seasons, 1989/90 and 1990/91 at the Agricultural Experiment
Station, College of Agriculture and Veterinary Medicine, Kirg Saud Uni-
versity, Al-Qassim branch, Saudi Arabia. The experiments were set upin a
complete randomized block design with four replications.

The results indicate that nitrogen fertilization levels had significant ef-
fects on number of spikes/m?, number of kernels/spike, and plant height in
the two seasons. High nitrogen levels resulted in significant increases in
grain yield, harvest index values and number of days to heading in the sec-
ond season only. On the other hand, nitrogen levels had no significant ef-
fects on either biological yield or kernel weight, in the two seasons. It could
be concluded that the optimum nitrogen fertilization level for Al-Qassim
region lies between 240 and 300 kg N/ha.

Introduction

Several high yielding semi-dwarf wheat cultivars were introduced to the Kingdom of
Saudi Arabia due to the appreciated encouragement and subsidization offered by the
government to wheat growers. Although these cultivars are well known to have a
high yield potentiality, they are greatly influenced by many cultural practices, par-
ticularly the amount of applied nitrogen fertilizer.

Effect of nitrogen fertilization on wheat crop has been subjected to a great deal of
investigation and is still receiving much attention because nitrogen supply, in many
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soils of the world, is not sufficient for optimum yield. Many investigators have indi-
cated that the amount of nitrogen fertilizer greatly affects wheat grain yicld und its
components (Black 1982, Eissa ef al. 1990, and Eissa 1991). However, the magnitude
of yield increase would depend on fertilizer level, time of application as well as the
source of nitrogen fertilizer (Ghandorah 1986, and Vaughan ef al. 1990). In Saudi
Arabia, Rawajfih ef al. (1984) found that grain yield increased with the increment of
nitrogen level up to 400 kg N/ha. Significant responses in grain yield to increased nit-
rogen level from zero to 100 kg N/ha, were also reported by Ghandorah (1985). For
sandy soils, Rabie er al. (1991) recommended 230 kg N/ha.

The main objective of this investigation was to determine the optimum fertilization
levels required for producing high biological and grain yields of wheat in Al-Qassim
region.

Material and Methods

This research was carried out during the two successive wheat growing seasons
1989/90 and 1990/91 at the Agricultural Experiment Station, College of Agriculture
and Veterinary Medicine, King Saud University, Al-Qassim Branch. The soil type of
the experimental site is classified as sandy and its available nitrogen content is about
11 ppm (Rabie ef al. 1991). The wheat cultivar used in this study was Yecora Rojo,
the widely distributed commercial cultivar, recommended by the Ministry of Ag-
riculture and Water in the Kingdom.

The experiment which was repeated for the two reasons, was set up in a complete
randomized block design with four replications. The experimental plot consisted of 8
rows, 3 m long and 20 cm apart. A basal dressing of phosphorus fertilizer was applied
in the form of triple super phosphate at a rate of 180 kg P,O/ha during land prepara-
tion. The field experiments were planted on December, 7 and 15 of 1989 and 1990,
respectively, using a seeding rate of 160 kg/ha. The irrigation was applied by the
center pivot system during the two growing seasons.

Six nitrogen fertilizer levels; 120, 180, 240, 300, 360 and 420 kg N/ha were used in
the form of urea. Four equal splits from the amount of each level, were applied dur-
ing the four critical wheat growth stages: seedling, tillering, booting and heading.

From each plot, only the six central rows were harvested to avoid border effects.
The biological yield was determined as the weight of the above ground dry matter.
Grain yield was also weighted after threshing and both were adjusted to ton/ha. Har-
vest index was obtained by dividing the grain yield by the biological yield. Before
harvesting, number of spikes/m* was determined by hand counting two 2.5 m row
sample from each plot. Moreover, ten randomly selected main spikes from each plot
were collected, threshed, their grains were counted and the average was calculated
to record number of kernels per spike. A 1000-seed random sample from each plot,
was hand counted for determination of kernel weight. Plant height was recorded by
calculating the average length of five randomly selected plants measured from the
ground level to the top of the terminal spikes excluding the owns. The number of
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days from sowing to hcading date was determined when approximately 50% ot plot
plants headed.

Statistical analysis of variance and comparisons of means were made for all ob-
tained data according to Steel and Torrie (1980). The combined analysis of variance
of the two scasons were also computed.

Results and Discussion

The combined analysis of variance over the two seasons, presented in Table 1,
showed that secasons had significant effects on all studied traits except harvest index.
Therefore, the results of the two seasons (1989/90 and 1990/91), are discussed sepa-
rately. The analyzed data indicated that nitrogen fertilization levels had no signific-
ant effects on either biological yield or kernel weight in both seasons. However, the
greatest biological yields were obtained when 240 and 300 kg N/ha were applied in
the two seasons, respectively. Although kernel weight showed no specific trend, the
heaviest kernels were weighted from the plots in which 420 kg N/ha were added in
both scasons (Table 2).

Tasre 1 Combined analysis of varance for vield and other agronomic traits of the wheat cultivar. Yee-
ora Rojo as affected by six nitrogen levels.

[ Mean squares
d (\J]rk;lgl] B“\)lll:;’(l;'ll Nu‘nl‘spikcs No ‘ut'kurnclx 1(HK-grain Plgm Daysto | Harvest
s h s h I m? isptke wi height | heading | index
Season [ 07 845 997633 803,247 22026771 82T JIRIS00TT) o
Reps 30 063 2857707 700 17.91 8y.35" 053 | 0003
Reps # seasons 3008 0).60 20008 RATEN {325 ANR) LoD 0004
Treatments s 192 17873.83° 107.03 73 2047 128577 4™
Seasons > treat, N 1,39 218 121503 1382 [t 14877 87077 0003
Error 30 023 (1,96 104471 RN 03 75 (033 (0.002
Total 17 - - - - - - - -

" Signilicant at 0.03 and 0.01 level of probability, respectively,

On the other hand, nitrogen fertilization levels showed significant effect on grain
yield, harvest index and days to heading in the second season only (Table 2). How-
ever, the highest grain yields resulted from the application of 240 and 300 kg N/ha in
the two seasons, respectively. Similar results obtained by Ghandorah (1985):
Gravelle er al. (1988) and Vaughan et al. (1990). Morcover. increasing nitrogen fer-
tilization levels resulted in corresponding increases in the harvest index values. The
significance of this increase, in the second season, could be due to the significant dif-
ferences among the grain yield means. The present results are in a good agreement
with those obtained by Ghandorah (1985 and 1986). Similarly, number of days to
heading was significantly different from one season to another (Table 1). The aver-
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age days to heading were 83 and 70 days for the two seasons respectively (Table 2).
Generally, increasing nitrogen fertilizer levels resulted in steady delay in the heading
of the second season only (Table 2). Similar results were reported by Ghandorah
(1985) and Eissa (1991). The nonsignificant response and/or the different responses
of such traits from season to another, could be attributed to the unsteady weather
and/or heterogenity of the soil (Termen 1979, Ghandorah 1986 and Jacobsen and
Westermann 1988).

The number of spikes/m*, number of kernels/spike and plant height were signific-
antly affected by nitrogen fertilization levels in both seasons (Table 2). Generally,
corresponding increases in number of spikes/m” were associated with the increment
of nitrogen level in both seasons (Table 2). The application of high nitrogen levels
during tillering stage stimulates tiller production. This has been documented by
Gravelle et al. (1988) and Eissa (1991). Moreover, number of kernels/spikes re-
sponded positively to the increase of nitrogen level up to 360 kg N/ha in the two sea-
sons of this investigation (Table 2). Similar results were recorded by Ghandorah
{1986) and Gravelle et al. (1988). Increasing nitrogen fertilization levels to 240 and
360 kg N/ha resulted in the tallest plants in the two seasons. Plant height decreased
significantly when more than 240 and 360 kg N/ha were used in the two seasons, re-
spectively. These results are in accordance with the results of Ghandorah (1985) and
Eissa (1991).

Based on the obtained results, it could be concluded that the recommended dose
of nitrogen to the commercial Yecora Rojo in Al-Qassim region lies between 240 and
300 kg N/ha. Applying less than the recommended dose might cause economic los-
ses, while adding more nitrogen is not warranted.
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