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The impact of nitrogen on oat Avena sativa L. development and output 
under the effects of repeated cutting stress
Mahmood T. Al-Jayashi*, Alyaa Muayad Adham and Marwah Hanaf

Abstract: A field experiment was carried out during season 2018-2019 at one of the Warka fields to study the effect of 
nitrogen levels and the number of cuts on the growth and yield of oat grains. The experiment was carried out according to 
the split-plot design using a Randomized Complete Block Design (RCBD), with three replicates for each treatment. The 
nitrogen levels of agriculture (0, 60, 120 and 180) kg N. ha-1 were the main plots, as for the secondary properties, they 
were represented by the number of times of cutting (without a cut, one and two-time cutting). The results showed significant 
superiority in the level of fertilizer 180 kg ha-1, on the qualities of the plant height (100.98 cm), the number of the grains 
(49.55 grains. dahlias-1), dahlias number (424.7 clusters m-2), stem to leaf ratio (6.71), green fodder yields (25.08 tons 
ha-1) and the biological yield (3.667 tons of ha-1). The results of the cutting showed that it was superior to the treatment of 
the two-time cutting on green fodder yield (22.17 tons ha-1), treatment without cutting on grain yield (3.53 tons ha-1) , the 
combination (180 kg ha-1 × two-time cutting) showed significant superiority on plant height (107 cm), green fodder yield 
(25.27 kg ha-1) and the number of the grains in the dahlias (50.26 grain. dahlias-1), also (120 kg ha-1 × without cutting) 
outperformed on the dahlias number (392.9 m2).
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Introduction
The Oats Avena sativa L. belongs to the family Poa-

ceae; it was grown as a dual-purpose crop for grain and 
fodder; it ranks sixth among the world's cereal crops in pro-
duction, comes after wheat, rice, barley, sorghum and mi-
llet. Its leaves contain a high nutritional value that includes 
vitamins and nutrients; it is considered an important forage 
crop and is palatable to animals.

In addition to owning six species scattered around the 
world, four of them are classified as jungles (for fodder pro-
duction), while the other two species were A. sativa (white 
oat) and A. byzantina (red oat), they were dual-purpose: 
(producing feed and grain as food)1.

The cultivation of oats is successful in various types of 
soils. However, it thrives in well-drained, fertile, loamy soils 
and tolerates soil acidity more than wheat and barley2.

The productive efficiency of fodder and grain yield re-
sulting from growing the crop is raised by many agricultural 
operations; one of these processes is the use of nitrogen fer-
tilizers, the quantities of seeds and the appropriate planting 
distances, which was considered one of the critical agricul-
tural factors, affecting the production and quality of various 
crops, including winter grain crops. Nitrogen is the primary 
nutrient that determines the production of field crops; using 
the right amount of seed that achieves the appropriate nu-
merical density for the efficient investment of growth factors, 
with the use of adequate nitrogen levels, may lead to increa-
sed production of cereal crops3.

The areas used for oat cultivation in Iraq are still few; 
Oats are often grown in irrigated areas with a moderately 
cold climate. In addition, oats are a winter crop that can-
not tolerate excessive drought; as for its cultivation in rainy 

areas, he chooses sites in which the rain rate is not less 
than 811 mm4. The cutting (Mowing) has a benefit in redu-
cing the phenomenon of recumbency, suffering from some 
species and the increase in the number of ribs; it provides 
a high amount of green fodder in the winter season, which 
was characterized by a lack of fodder5. Due to the importan-
ce of the oats crop in providing insects at a time of scarcity 
of fodder, this study was prepared.

Materials and methods 
The A field experiment was carried out in Al-Muthanna 

Governorate / Warka during the season 2018-2019 to deter-
mine the effect of different nitrogen levels and the number of 
cutting times on the yield of green fodder and grain yield of 
oats, Shifa variety. Some of its chemical and physical pro-
perties in soil are shown in Table (1). 
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Table 1. Some chemical and physical properties of field soil.
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The experiment was carried out according to the split-
plot design using the Randomized Complete Block Design 
(RCBD) with three replicates. The nitrogen levels represen-
ted the cultivation (0, 60, 120 and 180) kg N. ha-1 of the main 
plots; as for the secondary stories, they were represented 
by the number of mowing times (without a cutting, one and 
two times cutting) and then leaving the crop to form grains.

The cutting process was carried out when the height of 
the plant became 35-40 cm; the experi-mental land was pre-
pared by plowing two orthogonal plows using the inverted 
plow. After per-forming her tracheostomy, the soil was smoo-
thed with disc harrows. The straightening machine settled it; 
the land was divided according to the design used into plots 
with an area of 2 × 2 m, and the number of experimental 
units reached 36. The planting was carried out on lines with 
a distance between one line and another 20 cm. The secon-
dary plots were separated from each other (0.5 m).

Stages of Cacao Plant Production via SE

Plant height (cm): 
After the plants reached the flowering stage, the size of 

the plants was measured using a metric ruler; from the sur-
face of the soil to the top of the plant, ten plants were taken 
randomly from each experimental unit.

The ratio of the leaves to the stem
Calculated as an average number of leaves for ten 

stems randomly from each experimental unit.

The yield of green fodder tons ha-1

According to the result of green fodder for each cutting, 
during randomly cut a midline (2 m) from each experimental 
unit, taking into account the start of the cutting process after 
the dew has been removed from the leaves of the plants, 
then weigh the fodder by electronic scale to avoid moisture 
loss, then adjust the weight on the basis of tons.ha-1, with 
the entire experimental unit tampered with when taking the 
reading.

The grain number in the dahlia (grain Dalia-1) 
Was calculated as the average number of grains of ten 

dahlias randomly selected from the middle lines.

Yield ton ha-1

A measure of the weight of midline grains from each 
experimental unit and about based on ton ha-1.

Results
Table (2) shows a significant increase with the increa-

sed levels of added nitrogen, as the nitrogen treatment re-
corded 180 kg ha-1, and the highest plant height was 100.98 
cm. Significantly superior to the rest of the other treatments, 
while the comparison treatment gave the lowest average 
plant height of 90.26 cm. The results of table (2) showed a 
signifi-cant effect of the interaction between nitrogen levels 
and the number of cutting times, the combination (180 kg 
ha-1 × two time cutting) was significantly superior to the rest 
of the other treatments by giving the highest average plant 
height (107.06 cm), whereas, the combination (60 kg ha-1 
X one-time cutting) gave the lowest average plant height of 
(83.50 cm).

Green fodder yield (ton ha-1) 
Table (3) shows significant differences in the levels of 

added nitrogen, the number of hay, and the interaction be-
tween them in the trait of green forage yield. The nitrogen 
treatment of 180 kg ha-1 recorded the highest gain of green 
fodder (25.08 tons ha-1), significantly su-perior to the rest of 
the other treatments. In contrast, the comparison treatment 
gave the lowest average result of green fodder (15.86 tons 
ha-1). 

Two time-cutting treatments were significantly superior 
to the other treatments in the yield of green fodder. It gave 
the highest result for green grass (22.17 tons ha-1).

The table shows the interaction between nitrogen levels 
and the number of weeds in the yield of green forage, the 
combination (180 kg ha-1 × two time cutting) was significant-
ly superior to the rest of the other treatments by giving the 
highest average yield of green fodder; it reached 25.27 tons 
ha-1. The combination (0 kg ha-1 × without cutting) showed 
the lowest average work of green grass, 12.64 tons ha-1.

The ratio of leaves to the stem of the oat plant
Table (4) shows a significant increase with increasing 

levels of added nitrogen, the nitro-gen treatment of 180 kg 
ha-1 recorded a leaf-to-stem ratio of 6.71, significantly supe-
rior to the rest of the other treatments. In contrast, the com-
parison treatment gave the lowest av-erage leaf-to-stem 
percentage of 6.31.

The number of grains in the dahlia (grain dahlia-1)
Table (5) shows a significant increase with increasing 

levels of added nitrogen. In contrast, the nitrogen treatment 
of 180 kg ha-1 recorded the highest number of grains in the 
dahlia, 49.55 grains dahlia-1, significantly superior to the rest 
of the other treatments. At the same time, the comparison 
treatment gave the lowest mean number of grains, 44.89 
grains of dahlia-1.

Table (5) shows a significant effect of the interaction 
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Table 2. Effect of nitrogen levels and the number of cutting 
on oats plant height (cm).

Table 3. Effect of nitrogen levels and the number of cutting 
on the yield of green fodder for oats (tons ha-1).



3between nitrogen levels and the number of cutting times. 
The combination (180 kg ha-1 × twice cutting) significantly 
out-performed the rest of the treatments by giving the hi-
ghest mean (50.26 dahlia grains-1), while the mixture (0 kg 
ha-1 × single cutting) gave the lowest mean (43.71 dahlia 
grains-1).

Yield (ton ha-1)
Table (6) show significant differences between the le-

vels of added nitrogen and the cutting time on the yield, as 
the nitrogen treatment of 180 kg ha-1 recorded the highest 
product of 3.67 tons ha-1, significantly superior to the rest of 
the other treatments. In contrast, the comparison treatment 
gave the lowest mean of 3.12 tons ha-1. Also, the treatment 
without tamping was significantly superior to the rest of the 
other therapies in seed yield and showed the highest yield 
(3.53 tons ha-1), while the treatment of two-time cutting gave 
the lowest yield (3.19 tons ha-1).

Discussion
The significant increase in the height of oats Table (2) 

was because nitrogen is an essential element in all biologi-
cal processes taking place within the plant. It dramatically 
affects cell division and the meristematic activity of cells. 
Nitrogen fertilizer leads to an increase in cell size and the 
speed of cell division. The increase in amino acids, including 
tryptophan, forms the basis for auxin construction, affecting 
cell division and the growth in plant height; this result agrees 
with (6). At the same time, the number of cutting treatments 
did not show a significant effect on plant height.

The significant increase in green forage yield is consis-
tent with the findings of (7), which resulted in an increase 
in green forage yield in oats in the second cut over the first 
cut yield. Attributing this reason to increased oat root esta-
blishment and its production of more branches, hence more 

forage yield in the second cut.
The increase in the leaf-to-stem ratio of the oat plant ta-

ble (4); was due to the fact that ni-trogen is an essential ele-
ment in all biological processes taking place within the plant. 
By drastically affecting cell division, the meristematic activity 
of cells, the leaf surface ex-pands accordingly. Increased ni-
trogen will also increase the chlorophyll pigment in the lea-
ves. Therefore, the efficiency of photosynthesis is increased, 
which is positively reflect-ed in the leaf area of plant6.

The reason for the increase in the number of grains in 
the inflorescence in the flowering table (5) and may be attri-
buted to the increased levels of nitrogen; the availability of 
nitro-gen in the growth stages of the crop raises the efficien-
cy of the photosynthesis process, in-creasing its products 
as well as the chlorophyll content, leading to an increase 
in the number of spikelets, which form the grains and find a 
suitable opportunity, to reduce the incidence of abortion in 
the flower clusters, by reducing the state of competition On 
the food produced, then, the number of grains increased by 
delta, and these results are con-sistent with (8). 

At the same time, the treatment of the number of cut-
tings showed no significant effect on the number of grains 
of dahlia (dahlia-1 grain). The considerable increase in yield 
(ton ha-1) in the table (6) may be attributed to the role of 
nitrogen in increasing the number of flowering buds per unit 
area and the number of grains in the flowering inflorescence 
worked together to improve the grain yield. With the increa-
se of the two components (grain and straw), the biological 
yield and yield increased; these results agreed with (9-11), 
who showed a significant increase in biological yield and 
yield by increasing nitrogen levels.  

Conclusions
The results showed that adding the fertilizer quantity 

180 kg/ha gave the highest marks, so we recommend using 
it with other crops. The second cutting gave the highest 
yield of green fodder, enhancing the crop yield value. The 
cutting process also clearly reduced the sluggish operations 
that the oat crop suffers from.
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