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Effect of ethylene gas and Tryptophan amino acid in two oat varieties 
under soil stress conditions
Mohammed Radwan Mahmoud, Haider Rezaq Leiby and Husam S M Khalaf*

Abstract: A field experiment was conducted at the Research Station, Agriculture Faculty, Al-Muthanna University. The 
investigation was applied using the split-plot design, according to RCBD, with three replicates, varieties occupied the main 
plots, amino acid tryptophan occupied the sub-plots, and ethylene levels occupied the sub-sub-plot. The results showed 
that Shifaa Variety was distinguished in the harvest index. Results showed its distinction in the characteristic of the  Panicle 
number. The interaction between the varieties and the amino acids showed increased grain yield percentage and the 
Panicle numbers when the amino acid was added. The exchange of cultivars with ethylene showed a decrease in plant 
height at 250 ppm and an increase in the Panicle numbers, the tiller numbers and the number of grains Panicle-1. As for 
the interaction of amino acid with ethylene, the treatment of adding acid and concentration of 250 ppm was superior with 
increasing some traits, including the number of grains Panicle-1, grain yield tons ha-1 and biological yield. While in the triple 
interaction, the treatment of (oat 11 × amino acid × the addition of Ethylene 250 ppm) was superior on some traits, including 
the increase in, the Panicle numbers and 1000 grain weight.
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Introduction
Avena sativa  L oat crop.  It is one of the annual herbs of 

the Poaceae family, and oat rank seventh in terms of econo-
mic importance and production of grain crops; after wheat, 
rice, barley, corn, sorghum and millet, white oat is common-
ly known in cold and humid areas are grown1. Studies have 
shown that oatmeal benefits heart health because it helps 
reduce Peterson's cholesterol levels2; although the oat crop 
is globally essential, its productivity in Iraq is still very li-
mited. EL-Bassiouny3 explained that spraying wheat plants 
with 25, 50 and 100 mg-1 liters of tryptophan after 30, 45 
and 75 days of cultivation increases grain product and that 
the concentration of 50 mg-1 recorded the highest average 
weight of 1,000 grains at 42,899 G, the highest average gra-
in product was 2033 kg /acre (4.840 miga g.h-1), while the 
highest average straw product was 8,609 miga g.h-1. tryp-
tophan gave the highest number of hooks at 3.92and 5.56 
plant-1 enables, and the highest average dry weight of 4.39 
and 6.42 g, The average weight of the grain was highest 
at 2.85 and 5.18 g, and the highest average grain snob 
was 55.48 and 69.44 snabel-1 grains. In the EL-Bassiouny3 
study, the average protein content was found to have in-
creased by 18.52% as a result of paper spraying of trypto-
phan at a concentration of 50 mg-1 liters. Ethylene gas is a 
growth defect commonly used in grain crops, added to the 
plant in the form of spraying, and its effect depends on the 
spraying time and plant growth stage. Ethylene gas works 
by releasing ethylene into the plant by slow release mecha-
nism4. Therefore, by affecting crop components and other 
properties, it reduces leg elongation and resistance to re-
flux, so this study aimed to know the optimal concentration 
of ethylene gas and Tryptophan amino acid in increasing 

the growth and production of the oat crop, Zarkani5 noted 
in his study of four varieties of oat (Shifaa, carlop, genza-
nia, judo) found differences in the number of dalea, grain 
yield, bio-product, and harvest index between varieties, as 
the variety carlop outperformed better than the rest of the 
varieties in the first season, in giving it the highest average 
number of Panicles amounted to 940.70 Panicle m-2 and in 
a study conducted by the pilgrims6 in a field experiment on 
oat varieties in Tikrit, he found moral differences between 
the varieties in the category of the number of grains in dalal, 
and gave  the item Hamel The highest average was 56.44 
Panicles.m-2, while the Icarda tall gave the lowest average 
of 34.92 Panicles.m-2 grains. In a field study conducted by 
Mut et al.7 in Turkey, on 25 genetic compositions of oat and 
found that there were moral differences in the characteristic 
of grain quotient between these genetic compositions; the 
field study conducted by Mut et al.7 included the cultivation 
of 25 genetic compositions of oat, the results showed that 
the designs differed in the proportion of protein in grains, 
where the genetic composition was recorded G23 was the 
highest average of 13.3%, while the average values of G2 
and G25 were the lowest at 12.0% for both in the protein 
ratio in cereals.

Materials and methods 

Experience site
A field experiment was carried out at the Research Sta-

tion of the College of Agriculture - University of Al-Muthan-
na, located on the Euphrates River (9 km northeast of the 
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city of Samawa). During the  2021-2020 agricultural season, 
random soil samples were taken at a depth of 30 cm and 
then analyzed the physical and chemical qualities described 
in table (1).

Study factor
The experiment included the study of three factors, na-

mely: 
First: the first factor is two varieties of oat
        1-V1 Shifaa Variety
        2-V2 Oat 11
Second: Tryptophan (contains 7.56% organic nitrogen 

N, C organic carbon 22.8% and total amino acid 46.8%) 
1-B0 without addition
2-B1 Add 15 ml per liter of water
Third: the third factor is the addition of ethylene gas :
1-E0 without addition
2-E1 add 250 ppm  active substance h-1 
3-E2 add 500 ppm  active substance h-1

Design experience
The experiment was carried out using the order of the 

renegade panels - plots design Split - Split - According to 
the design of the entire randomized sectors (RCBD) and 
three bis, the main-plot panels and sub-plot were occupied 
by main-plot, while sub-sub-plot levels were occupied, and 
the convocation was distributed randomly within each sec-
tor, bringing the total units to Experimental (2×2×3×3=36 
experimental units).

Field operations
Tillage, softening and leveling operations were carried 

out. The land was divided according to the design used into 
panels of an area of (2m× 2m = 4 m2) and the experimental 
units were separated by a distance (50 cm) to prevent inter-
ference between transactions. Agriculture was carried out 
on - 20202021 and at an seed rate of  120 kg H-1 (Moham-
med, 2017) Tryptophan was added in the elongation and 
counterfeiting phases to the plant and even complete wet-
ness. The addition of ethylene gas in the elongation phase 
sprayed the plant to complete wetness and urea fertilizer 
(N 46%) was used as a nitrogen source. It was added in 

equal impulses first after emergence and the, second at the 
branching stage and third at the elongation phase, and the 
fourth lining stage and in quantity (180 kg). N ha-1 (Hasa-
ni,2014), phosphate fertilizer was added in the form of su-
perphosphate triphosphate (P2O5 46%), at a rate of 100kg 
H-1 (1995) at once before cultivation, and potassium fertili-
zer was added in the form of potassium sulfate (K (42% in 
the branching phase by 60 kg  ). K-1 (Taher,2005), irrigation 
and weeding were carried out whenever needed, and plants 
were harvested when they reached full maturity.

 
The following growth qualities have been studied: 
•       Number of Panicles m-2

•       Number of grains in the Panicle m-1

•       Weight of 1000 grains (g)
•       Grain Product (Mega Gram. h-1) 
•       biological yield (Mega Gram h-1) 
•       Harvest index %
•       Percentage of protein in cereals%  
2.5. Statistical analysis: The data were statistically 

analysed using the Genstat statistical programme in a way 
that analysed all the variations and traits studied, and the 
calculation averages were compared using the lowest moral 
difference8 (LSD) at 0.05.

Results

Number of Panicles m-2

Table 2 shows that oat 11, with the highest average 
number of Panicles m-2 recorded  at 418.06  Panicles m-2, 
while the variety recorded the lowest average recovery of 
the number of Panicles m-2 and reached 390.7 Panicles m-2, 
may be due to the different genetic structure to which the 
ability to form fertile traits is associated. The same table 
shows that there is effect of amino acid in increasing the 
number of Panicles m-2 where the treatment of the addi-
tion of amino acid recorded the highest average of 429.57 
Panicles m-2, while the control treatment (not adding amino 
acid) recorded the lowest average of 378,81 Panicles m-2, 
the reason for  this is the increase in the number of Panicles 
m-2. Table (2) shows the effect of ethylene spraying in the 
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number of Panicles m-2 and recorded the highest average 
concentration at 250 ppm, at 413.77 Panicles m-2, recorded 
the lowest average concentration at 500 ppm, which rea-
ched 396.1 Panicles m-2, this is in line with Hashim14 and 
Al-Dahari15, who explained that the addition of ethylene gas 
leads to an increase in the number of Panicles m-2 in the 
wheat, barley and oat yield. As we note from table (2) that 
the combination (varieties×amine acid) increased the num-
ber of Panicles m-2 and morally difference when spraying 
the amino acid of the oat 11 and this characteristic recorded 
the highest average number of Panicles m-2 of treatment 
oat 11 × amino acid addition and reached 458.38 Panicles 
m-2, The lowest average treatment of oat was 11×in addition 
of amino acid, which amounted to 376.09 Panicles m-2 and 
was not morally different from the Shifaa combination of × 
no acid addition, which amounted to 382. Panicles m-2. As 
we note from table (2) that the combination (the ethylene 
gas × ethylene gas spraying) recorded the highest ave-
rage when treated as oat 11 × adding ethylene gas at a 
concentration of 250 ppm at 438.11 Panicles m-2 While the 
treatment recorded Shifaa ×the addition of ethylene gas is 
the lowest average at 380.11 Panicles m-2, which may be 
due to the genetic difference between varieties or the di-
fference in varieties by the extent to which they respond to 
the spraying× of ethylene gas) The overlap between them 
was moral and recorded the highest average when treating  
the addition of amino acid ×the addition of ethylene gas at 
the concentration of 250 ppm, where it was 479,82 Panicles 
m-2, While the transaction recorded  the non-addition of ami-
no acid× the addition of ethylene gas at the concentration 
of 250 ppm the lowest average at 348.32 Panicles m-2. As 

Table 2 shows, the triple interaction of the study factors was 
significant of oat 11 ×in addition of amino acid ×the addition  
of ethylene gas  recorded at the concentration of 250 ppm 
the highest average number of Panicles m-2 reached 525.44 
Panicles m-2 and recorded a Shifaa treatment ×in addition of 
amino acid ×the addition of ethylene gas at the concentra-
tion of 250 ppm the lowest average number of Panicles m-2 

and reached 350.77 Panicles m-2.

Number of grains. Panicles.m-2

The results of table 3 showed the variety oat 11 where 
the highest average number of grains was recorded. Those 
who pointed out that the difference in varieties in this cha-
racteristic is due to the fact that the character of the number 
of grains in Panicle is a quantitative trait positively associa-
ted with genetic and environmental factors. In table 3 we 
note that the number of grains in Panicle increased as a 
result of the spraying of amino acid, where the treatment of 
adding acid (adding amino acid) recorded the highest ave-
rage number of grains in Panicle and reached 24.43 grains.
Panicles.m-2, while the control spray treatment recorded the 
lowest average at 22. 63 grains. Panicles.m-2 may be due 
to the role of amino acid, which has increased the rate of 
fertility and reduced the rate of egg abortion in addition to 
the role  of amino acid in increasing the amount of carbo-
hydrates transferred from manufacturing areas to effective 
growth sites.

In table 3 we note the effect of ethylene gas on the 
number of grains in Panicle, where the proportion of grains 
in Panicle increased with the addition of ethylene gas, whe-
re the highest average concentration was recorded at 250 

Effect of ethylene gas and Tryptophan amino acid in two oat varieties under soil stress conditions

Table 2. The effect of varieties,  amino acid and ethylene gas and the overlap between them in the number of Pani-
cles.m-2.
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ppm  and reached 26 grains.
In table 3 we note that bilateral interference (varieties 

×ethylene gas)  was moral, with oatmeal treatment recor-
ded 11 × addition ethylene gas at a concentration  of 250 
ppm, the  highest average number of grains in Panicle  at 
29.78 grains. Panicles.m-2, while the lowest average Shifaa 
treatment was recorded ×addestion ethylene gas at a con-
centration of 500 ppm. It reached 19.00 grains.

In table 3 we note that the bilateral interference (amino 
acid × ethylene gas) where the transaction recorded  the 
addition of amino acid × the addition  of ethylene gas at the 
concentration of 250 ppm, the  highest average of 28.38 
grains. Panicles.m-2, while the transaction recorded  the ad-
dition of amino acid ×the addition  of ethylene gas at the 
concentration  of  500 ppm the lowest average  20.23 gra-
ins.Panicles.m-2.

The weight of 1000 grains
Table 4  of the results show a decrease in the weight 

of 1000 grains with the addition of ethylene gas, where the 
highest average was recorded when the control was treated 
45.00 g, while the lowest average was recorded at 250 ppm 
where it reached 43. 99 g, this may be due to an increase in 
the number of ethylene gas sprays, which has increased the 
competition for photosynthesis products and thus reduced 
the amount of manufactured materials that reach the grain 
during the full period. We note in table 4 that the interfe-
rence of (varieties ×ethylene gas) as a result of spraying 
withethylene gas was recorded at the highest average when 
Shifaa × not adding ethylene gas at 45.06 g and was not 
morally different from the treatment of oat 11× the addition  
of ethylene gas when concentrating 250 ppm, 46 g, while 
the treatment recorded Shifaa × the addition  of ethylene 
gas at the concentration of 250 ppm the lowest average at 
42 g, which may be due to the genetic difference between 

varieties or different varieties by the extent to which they 
respond to a spray withathylene gas.

As we note from table 4, the interference (acid × ethyle-
ne gas) was the Significant statistical differences and re-
corded the highest average when treating  the addition of 
amino acid ×the addition of ethylene gas (compared) to 
45.95 g, it did not differ Significant from the treatment  of  
not adding amino acid × the addition of ethylene gas at a 
concentration of 500 ppm, 46.5 g, while the transaction re-
corded the addition of amino acid × adding ethylene gas at 
a concentration of 500 ppm lowest average at 43.06 g. As 
we note from table 4, the triangular overlap of the study fac-
tors was moral, with the treatment of  oat recorded 11 × the 
addition of amino acid × the addition  of ethylene gas at the 
concentration of 250 ppm the highest average of 49 g and 
was not Significant different from the treatment of oat 11 × 
the addition of amino acid × add athylene gas and the treat-
ment of oat 11 × addition of amino acid × adding ethylene 
gas at a concentration of 500 ppm was recorded the lowest 
average was 41.04 g.

Yield miga g.h-1

Table 5 shows the Significant statistical differences 
when spraying ethylene gas where the highest average was 
recorded at a concentration of 250 ppm and reached 5.24 
miga g.h-1, while the control transaction recorded the lowest 
average of 4.17 miga g.h-1, due to an increase in the num-
ber of Panicles and the number of grains. We note in table 
5 that interference (varieties of ×amine acid) increased the 
grain product when spraying amino acid for a Shifaa varie-
ty, while oat 11 decreased the grain product when spraying 
amino acid. This status recorded the highest average grain 
for treatment Shifaa ×in addition of amino acid was 5.42 
miga g.h-1, while the lowest average treatment for oat 11 × 
in addition of amino acid, which was 4.15 mg.h-1. As table 

Table 3. The effect of varieties,  amino acid and ethylene gas and the overlap between them in the number of grains 
Panicles.m-2.
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Table 4. The effect of varieties,  amino acid and ethylene gas and the overlap between them in the weight of  1000 grains.

Table 5. The effect of varieties,  amino acid and ethylene gas and the overlap between them in the characteristic of the 
grain quotient megagram.ha-1.

Effect of ethylene gas and Tryptophan amino acid in two oat varieties under soil stress conditions
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5  shows, the interference (amino acid× ethylene gas) whe-
re the treatment recorded the addition of amino acid ×the 
addition of ethylene gas at the concentration of 250 ppm 
the highest average of 5.86 miga g.h-1, while the addition of  
amino acid was  recorded × the addition of athylene gas the  
lowest average of 3.97  miga g.h-1.

As we note from table 5, the tripartite interaction of the 
study factors was significant, with the treatment recorded 
Shifaa × in addition of amino acid × the addition of ethyle-
ne gas at a concentration of 250 ppm higher. The average 
grain product was 6.55 miga g.h-1, while the lowest average 
oatmeal treatment was 11 × in addition of amino acid × the 
addition of ethylene gas was 3.07 mega g.h-1.

The biological  yield (mega g.h-1)
Table 6 shows the Significant statistical differences 

in biological yield when using ethylene gas and recorded 
the highest average at a concentration of 250 ppm gave 
11.90 mega g.h-1, while the control transaction recorded the 
lowest average of 10.47 mega g.h-1, which is consistent with 
Hashim,2006, where the addition of athylene gas positively 
affected the increase in The biological  yield.

We note in table 6 that interference (ethylene  gas × va-
rieties) shows the Significant statistical differences in biolo-
gical  yield ethylene  gas x  Shifaa treatment added ethylene 
gas at concentration of 250 ppm  at 12.57mega g.h-1, while 
Shifaa treatment ×no addition  Ethylene gas was recorded 
the lowest average at 9.69  mega g.h-1.

Table 6 also shows that the interference (amino acid 
× ethylene gas) where the treatment recorded the addition 

of amino acid ×the addition  of ethylene gas at the concen-
tration of 250 ppm the highest average of 12. 96 mega g.h-
1, while the transaction recorded no addition of amino acid 
×the addition   of ethylene gas recorded the  lowest average 
of 10.65mega g.h-1.

Harvest index%
The varieties showed Significant statistical differences 

between them in the harvest index, where the variety Shifaa 
recorded the highest average of the harvest index and rea-
ched 45.07%, while the oat 11 recorded the lowest average 
for this characteristic at 35.71%, and may be due to the di-
fference in genetic composition that controls the ability to 
convert photosynthesis products into an economic product. 
We note in table 7 that interference (varieties ×ethylene 
gas) . Shifaa × not adding ethylene gas gave 47.60%, while 
oat 11  treatment × no addition of ethylene gas recorded the 
lowest as. %32.91.

Protein in cereals%
Table 8 shows when spraying amino acid where the 

treatment of amino acid spray recorded  the highest ave-
rage grain protein synth of 18.23% and a moral difference 
from the control treatment where recorded the lowest ave-
rage of 14.24%, and may be due to the fact that the free 
amino acid when added is a source of essential nitrogen 
in the construction and formation of protein and enzymes 
and energy processing for vital processes. Table (8) shows 
when spraying ethylene gas where the highest average 
grain protein was recorded at a concentration of 500 ppm 

Table 6. The effect of varieties,  amino acid and ethylene gas and the overlap between them in the mega g.h-1.
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Table 7. The effect of varieties,  amino acid and ethylene gas and the overlap between them in harvest index %.

Table 8. The effect of varieties, amino acid and ethylene gas and the overlap between them in grain protein.

Effect of ethylene gas and Tryptophan amino acid in two oat varieties under soil stress conditions
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18.60%, and there was no Significant statistical differences 
from the treatment of 250 ppm to 16. 51% protein in cereals, 
while the control treatment (no ethylene gas addition) recor-
ded the lowest average of 14.53%.

Discussion
The results were consistent with the findings of (9,10) in 

the difference in oat varieties in the number of Panicles m-2. 
The availability of conditions helped to increase the number 
of Panicles m-2 when adding amino acid, which is consis-
tent with (11-13), who pointed to the effect of amino acid in 
increasing the number of Panicles m-2 for wheat crops. In 
Table 3 we note the effect of ethylene gas on the number 
of grains in Panicle, this is consistent with (14,16) of the 
moral effect of different ethylene gas compositions in the 
number of grains in spike for wheat. (4-17), they explained 
that there is an increase in grain yield for barley, wheat and 
oat crop when the concentration of medium ethylene gas 
but the grain product decreases at high concentration. Mo-
reover, (15) pointed out that the harvest index values in the 
oat crop differed by varieties and genetic composition. Fina-
lly when spraying amino acid, the treatment of amino acid 
spray recorded the highest average grain protein synth, this 
is may be due to the fact that free amino acid when added 
is a source of essential nitrogen in the construction and for-
mation of protein and enzymes and energy processing for 
vital processes (18,19).

Conclusions
The interaction of cultivars with ethylene showed a de-

crease in plant height at 250 ppm and increase the Panicle 
numbers, the tiller numbers and the number of grains Pa-
nicle -1. As for the interaction of amino acid with Eth-ylene, 
the treatment of adding acid and concentration of 250 pp-
mwas superior with increasing some traits, in-cluding the 
number of grains Panicle -1, grain yield tons ha-1 and bio-
logical yield. While in the triple interaction, the treatment of 
(oat 11 × amino acid × the addition of Ethylene 250 ppm) 
were superior on some traits, including the increase in, the 
Panicle numbers and 1000 grain weight.
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