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Abstract 

The experiment was carried out in the autumn season (2020-2021) in the fields of the College of Agriculture - Wasit University in order to know 

the overlapping effect of salinity stress, humic acid and potassium on the wheat crop, Buhuth class 22. A factorial experiment was 

implemented using a completely randomized design (CRD) with four repetitions for each treatment in which three levels of salinity of irrigation 

water were used and symbolized (1.2 S1 = 3, S2 =, 6 S3 = decimens) on the sequence and two levels of potassium fertilizer (150 K1 = and 250 

K2). = kg K H -1 Humic acid was added (0.02%) by different methods of addition, namely: ground addition HT, foliar application HF and 

combined addition HFT and the total amount was divided into three stages of growth (branching, elongation, flowering).The results showed 

the superiority of S1 treatment. (1.2 decims) significantly in plant height (52.56 cm), weight of 1000 grains (47.21 g), number of spikes in the 

pot (20.92 spike spikes-1) and weight of grains in pot, while the treatment of saline water S3 recorded the least significant difference for all of 

the above traits. For the second level of potassium K2 in plant height (63.58 cm) and weight of 1000 grains (43.97 g), the number of spikes in 

the pot (18.78 pot spikes-1) and the weight of grains (55.61 kg pot-1), while the first treatment of potassium K1 showed the least significant 

difference for all of the above traits. The results showed a significant superiority of the HFT co-additive in ART the plant high (67.00 cm) and the 

weight of 1000 grains (49.06 g), which does not differ significantly from the ground addition HT, while the comparison treatment H0 showed 

the least significant difference for all the above traits. The ground addition of humic also achieved a significant superiority in the number of 

spikes in the pot (19.83 gm pot-1) and weight. Cereals (6.35 tons H-1) and grain weight (56.89 gm pot-1) 

Introduction 

The demand for agricultural production increases annually due to population increase, and therefore the demand for 

fresh water, of which agriculture is the primary consumer, as well as for human and industrial uses has increased. 

With the increasing need for fresh water, this water suffers from a great shortage of its resources, which requires 

more search for other sources of water, perhaps of poor quality, such as sewage or sewage after treatment (Al-Jilani, 

1997). The use of this water over time may lead to many adverse effects on the soil or agricultural product, such as 

the accumulation of salts in the soil, an increase in the osmotic pressure of its solution, or a change in some 

chemicals. Soil physical and biological properties. Its effect may be evident in the availability and availability of 

nutrients to plants, as well as its effect on the activity of microorganisms within the soil (Al-Zubaidi, 1989). It may 

require the adoption of some techniques for the management of saline water in proportion to the ability of the crop 

to live with it; including cultivation of resistant cultivars, transfer of genes responsible for salt tolerance, use of 
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growth regulators or hemic acids such as humic acid (Al-Mashandi et al., 2017). Extensive use of mineral fertilizers 

and in thoughtful ways may lead to soil degradation and pollution in the long run, which calls for the use of organic 

fertilizers that restore soil fertility. Among those fertilizers used are some organic acids produced naturally from 

different organisms, and these acids are a natural mixture with a high molecular weight and contain a number of 

active and activating groups that increase the speed of growth by improving some properties of the material. Soil, 

such as its ability to exchange cations or through its action as a chelating substance, preserves nutrients in the soil 

and prevents them from being lost or reformed until the plant can use them. These elements are mainly involved in 

building the structure of the plant and the formation of its tissues, as well as in the formation of amino acids, which 

are the basic units for the production of protein and energy, as well as their role in reducing soils. pH. By producing 

hydrogen ion upon decomposition (Ali et al., 2014), increasing numbers of beneficial microorganisms in the 

superficial layer surrounding the roots, increasing plant uptake capacity and extreme resistance to environmental 

conditions such as high temperatures, salinity and penetration of cell membranes (Shalash et al., 2011). It also leads 

to an increase in the ability to grow and improve the root system by increasing its weight and number of branches 

(Reform, 2010) in addition to the loosening of heavy soil granules, improving their properties and destroying them. 

Of clay particles and heightAir permeability, water movement, root spread, preservation of soil heat and moisture, 

and increased water holding capacity. The amount of potassium ready in the soil is higher than the critical limit, and 

the Iraqi soil can be characterized by a large storage of potassium, as is the case for most soils of dry and semi-arid 

regions (Al-Obaidi, 1996 and Al-Samarrai 2005), but the speed of its release is relatively low and does not meet the 

amount required for the crop. Especially for plants that need it most. Although there is a store of it in the soil, the 

addition of fertilizers increases the response of the crop (Al-Saadi, 2007). Researchers have resorted to adopting 

modern techniques in irrigation or fertilization for this crop, through which it is possible to narrow the gap between 

lack of production and increased demand to secure food needs in conditions of water shortage in the country. 

Hence, this study was developed in order to study the effect of adding different levels of potassium fertilizers and 

humicacid and the methods of adding them on some characteristics of vegetative growth and yield of wheat plants 

under irrigation conditions at different levels of irrigation water salinity. 

Materials and methods 

The experiment was conducted in the fall semester (2020-2021) in the fields of the College of Agriculture - Wasit 

University with the aim of knowing the effect of the interaction of salinity stress, humic acid and potassium on the 

yield of Boho Class 22 wheat, taken from a depth of 0-30 cm to estimate the chemical and physical properties and 

classified according to the American classification Talking to the lowest level for large groups within the rank of 

terrible according to what was mentioned in (2006). , oil survey staff), the soil was taken from the surface layer in the 

Al-Hussainiya area, north of Wasit Governorate . 

Experiment design 

A factorial experiment was conducted using a complete randomized design (CRD) and four replicates for each 

treatment (96 experimental units) were randomly distributed to the experimental units. The experiment included 

three factors representing the first three levels of salinity of irrigation water (1.2S1 =, 3S2 =, 6S3 = Desimens m). 

While the second factor consists of two levels of potassium fertilizer added 150 = 1 Kelvin H-, 250 = kg kg H-¹, and the 

third factor is the spraying of humic acid with two concentrations (0,0.2%) and by different addition methods divided 

into three stages of growth, namely (branching, elongation, flowering ( 

1. Ground addition, which is symbolized by HT . 

2. Addition by spraying on the plant and symbolized by HF. 

3. Mixed application (soil and plant), which is symbolized by HFT . 

4. Do not add H0 . 
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Results and discussion 

Effect of levels of saline, potassium and humic acid fertilizers on plant height (cm ( 

Table No. (1) Shows a significant effect of potassium addition, where the highest plant height reached the K2 level of 

potassium 63.58 cm, while the K1 level achieved the lowest plant height of 61.92 cm. The increase in plant height 

with increased potassium fertilization is due to the positive role potassium plays in the accumulation of 

carbohydrates in the stem and the increase in the number and thickness of root nodes. All this leads to stem 

elongation and positively affects plant height (Das And Vig, 1977) and this is in agreement with Aktar et al. (1999) 

and Al-Khazraji (2011). We also note that there is a significant difference between the salinity levels of irrigation 

water in plant height, where the highest average plant height reached S1 level with a height of 65.88 cm, while the 

lowest average height. The S3 salt water level was 59.00 cm high. We note that there are statistically significant 

differences when adding humic acid, where the highest average plant height for the acid addition treatment (HFT) 

was 67.00 cm and an increase of 14.5%, which is not significantly different from the rest of the treatment methods. 

Addition compared to not adding acid. (H0), which achieves the lowest average plant height of 52.56 cm. This is due 

to the important role that humic acids play in improving cell division and cell elongation, since humic acid has a 

significant effect on photosynthesis, protein synthesis and various enzymatic processes and has an effect similar to 

that of plant hormones. Thus, its role in the overall growth rate and improving cell growth (Kulikova et al., 2003) 

Kindle effect is due to the hormonal effect of humic acid because it affects the cell wall and the protoplasm 

surrounding the cell and thus increases the speed of cell division and increases growth and positive effect in the 

plant and these results were Identical with the results of (Hashim 0.18), which may prove that an increase in humic 

acid leads to an increase in plant height. We note from the same table that there are no significant differences for 

the interaction between potassium and humic acid, as the combination K2HFT achieved the highest average plant 

height of 68.0 cm, while the combination K1H0 achieved the average minimum plant height of 51.67 cm. We also 

note that the interaction between humic acid and salinity was significant, as we note that the combination S1HFT 

achieved the highest rate of 71.50 cm 2HFT and achieved an increase of 25.9% compared to the mixture containing 

fresh water without adding humic acid (S1H0). . The appropriate. No significant difference was observed for the 

interaction between irrigation water salinity and potassium levels, as group S1K2 achieved the highest mean plant 

height trait of 66.92 cm, while group S3K1 achieved lowest mean plant height 58.5 cm (Gann and Boyd, 2000). We 

also note from the table that there is no significant effect of the triple interaction between potassium and 

salinityIrrigation water and humic acid on plant height, where the results indicated that the combination S1K2HFT 

had the highest average plant height of 73.00 cm, while the combination S3K1H0 achieved the lowest average plant 

height of 50.00 cm. This may be due to the presence of nitrogen, as it is a fast-moving element within the plant and 

considered a mobile element with recent growth. It works on the formation of gibberellin acid, and zinc participates 

in the formation of auxin, which has an effect on cell division and fission. (Al-Hasnawi, 2016) and (Abdel-Khaleq, 

2017) for wheat crop.  

Table  1 Effect of salinity levels of irrigation water, potassium fertilizers and humic acid on plant height, cm . 

SXK 
Humic acid potassium 

irrigation water 

salinity 

HFT HF HT H 0   

64.83 70.00 68.00 68.33 53.00 K 1 
S 1 

66.92 73.00 69.67 70.00 55.00 K 2 
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62.42 67.67 64.33 65.67 52.00 K 1 
S 2 

64.33 69.00 66.33 68.00 54.00 K 2 

58.5 60.33 63.00 60.67 50.00 K 1 
S 3 

59.5 62.00 62.33 62.33 51.33 K 2 

N LSD S*K N LSD S*K*H 

 

67.00 65.61 65.83 52.56 Humic acid averages 

1.359 LSD H 

S * H 

salinity 

averages 
HFT HF HT H 0 irrigation water salinity 

65.88 71.50 68.83 69.17 54.00 S 1 

63.38 68.33 65.33 66.83 53.00 S 2 

59.00 61.17 62.67 61.50 50.67 S 3 

1.177 LSD S 2.353 LSD S*H 

K * H 

Potassium 

averages 
HFT HF HT H 0 potassium 

61.92 66.00 65.11 64.89 51.67 K 1 

63.58 68.00 66.11 66.78 53.44 K 2 

0.961 LSD K N LSD K*H 

  

Effect of levels of saline, potassium and humic acid fertilizers on the weight of 1000 grains (g ( 

Table No. (2) Shows a significant effect of potassium addition to the plant. We note that level K2 had the highest 

average 1000-grain weight achieved at 43.97 grams per bowl, while K1 addition was achieved and the lowest average 

1000-grain weight was 41.06 grams. This may be because the amount of 250 kg ha-1 increased the overall growth 

rate of the crop and the relative growth rate, resulting in an excellent increase in dry weight during the vegetative 

growth period. The grains (Ali Hassan et al., 2015) or due to the low number of grains in the spike led to less 

competition in grain weight, and this result is in agreement with (Kandel et al. 2016). We also note from the same 

table that there is a significant effect on the weight of 1000 grains when humic acid is added, as the achieved mixed 

addition treatment (HFT) (the highest mean in the 1000 grain weight trait was 49.06 g for the pot that is not 

significantly different from the addition treatment). Ground (HT) This indicates the positive role of the addition of the 

comparator acid and the benefit of the different addition methods, while the achieved treatment (H0) lower average 
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weight 1000 grains 33.00 g per bowl and these results were identical with the findings of (Nawar et al, 2009) It 

indicated that there was a significant effect of the weight of a thousand grains when adding humic acid from saline 

water on the weight of 1000 grains, where the addition of S1 achieved the highest average 47.21 g per bowl with the 

level S3 achieving the lowest average 38.00 g per bowl, and this superiority in fresh water r may be due to the 

positive role in stimulating the plant to perform its functions in these conditions.We also note that the binary 

interaction between potassium and humic acid was significant, achieving the level of K2HT synthesis.The highest 

average weight of 1000 grains trait was 51.11 grams per container which does not differ significantly higher than the 

K1HFT mixture, reaching 49.67 m Evidence for the benefit of potassium levels in the case of humic addition while 

combination K1H0 achieved the lowest average weight of 1000 grains was 31.33 grams per pot and this is due to the 

fact that humic acid has an indirect effect on the natural, chemical and biological properties of the soil. It has a role in 

stabilizing soil assemblies, as it is responsible for about 0.3% of the cation exchange capacity of the soil, in addition to 

its effect on soil acidity and its regulatory capacity. We also note from the table that the binary interaction was 

significant between saline and humic acid addition, with the S1HFT group achieving the highest average recipe 

weight of 1000 tablets by 55.83g of bed pan which is significantly different from the S1HT group with the lowest 

S3H0 combination achieving the lowest average. 30.33g bowl-1. This may be due to the fact that organic acids 

contributed to an increase in biological activity within the root zone and the presence of some beneficial and 

activating microbes for vital processes, as well as being natural improvers that play an important and effective role in 

improving the natural properties of the soil. . We also note from the table that there is no significant effect of the 

binary interaction between potassium and saline on the 1000-grain weight, as the combination S1K2 achieved the 

highest average for the 1000-grain recipe was 49.58g, while the combination S1K2 achieved. 1 average not less than 

37 g. pot -1. The table shows a significant triple effect between potassium, humic acid and saline water on the weight 

of 1000 grains, as the achieved combination S1K2HT had the highest average weight of 1000 grains 61.00 g, meaning 

that there was an increase of 63% compared to the combination of using fresh water and the same level of 

potassium In addition, without adding humic acid (S1K2H0), the reason is due to potassium, which is of great 

importance for grain weight and in the formation of starch, sugars and proteins, storage and transportation, which is 

reflected in the increase in grain weight (Abu Dahi and Younis, 1988), as well as the limited number of granular 

spikes, which An increase in grain weight was allowed due to the lack of competition within one tooth (Al-Azzawi, 

2018). In addition to the role of acid addition in the mixture S3K2HFT, it caused an increase in the weight of 1000 

grains by 30% compared to the fresh water mixture in the absence of humic acid (S1K1H0 ( 

Table 2: Effect of salinity levels of irrigation water, potassium fertilizers and humic acid on the weight of 1000 grains-

g. 

SXK 
Humic acid 

potassium 
irrigation water 

salinity 
HFT HF HT H 0 

44.83 55.67 42.00 48.00 33.67 K 1 
S 1 

49.58 56.00 44.00 61.00 37.33 K 2 

41.33 49.67 37.67 47.00 31.00 K 1 
S 2 

43.33 47.67 42.00 48.33 35.33 K 2 

37 43.67 33.00 42.00 29.33 K 1 
S 3 

39 41.67 39.00 44.00 31.33 K 2 
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N LSD S*K 4.388 LSD S*K*H 

 

49.06 39.61 48.39 33.00 Humic acid averages 

1.791 LSD H 

S * H 

salinity averages HFT HF HT H 0 irrigation water salinity 

47.21 55.83 43.00 54.50 35.50 S 1 

42.33 48.67 39.83 47.67 33.17 S 2 

38.00 42.67 36.00 43.00 30.33 S 3 

1.551 LSD S 3.103 LSD S*H 

K * H 

Potassium 

averages 
HFT HF HT H 0 potassium 

41.06 49.67 37.56 45.67 31.33 K 1 

43.97 48.44 41.67 51.11 34.67 K 2 

1.267 LSD K 2.533 LSD K*H 

  

The number of spikes in pots  

Table No. (3) Shows a significant effect of potassium addition, as we note that the potassium K2 treatment achieved 

the highest mean of the average number of protrusions in the container and its value was 18.78 protrusions in 

container-1, while the addition of K1 achieved. The lowest mean number of spikes was 18.00 for bowl-1, and we also 

note that there was a significant effect of humic acid addition, as the addition treatment achieved by spraying (HT 

higher the average number of spikes (19.83). Less competition for food, and more The number of grains and the 

number of spikes, and this result was agreed by Kandland et al (2016) who indicated that the number of grains in the 

spike in wheat crop increases with the increase in concentration. 20.92 spike.bowl-1 while saline water treatment S3 

achieved the lowest average for the number of spikes characteristic, where the level of decrease that occurred for 

this trait was 22% compared to the characteristic for the number of spikes for each pot of equivalent fresh water 

(S1).It is noted from the table that the binary interaction between Potassium and humic acid is not important, as 

synthesis is achieved.K2HT highest mean spikes of 20.11 h.p.-1 while the synthesis achieves a minimum mean 

number of spikes for K1H0 of 15.11 h.p.-1, while the binary reaction was considered between salinity m Yah 

irrigation and humic acid significantly interacted, with the combination achieving S1 HFT. The highest mean number 

of spurs was 23.67 years. Bowl-1, while the brine mixture was achieved without the addition of S3 H0 acid and the 

lowest mean spike number was 15.00 auricles. Pot-1 the role of humic acid spray in the combination S3HF is 

explained in the values of the number of nails per bowl, there were no significant differences for the combination of 

fresh water use in the absence of acid addition (S1H0), there is little interaction between potassium and salt water, 

where the combination S1K2 achieved the highest average The number of spikes was 21.58 spikes. bowl-1 while the 
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S3K1 synthesis achieved the fewest mean spikes, with an average of 16 spikes. Pot-1, we note that the triple 

interaction between potassium and humic acid salinity for irrigation water is not significant for the number of spikes 

within one pot, and the combination S1K2 HT gave the highest average number of spikes that reached 33.24 spikes, 

while I recorded the S2 AndS3 treatment with the lowest mean number of spikes The spikes were 15.00 and 13.67, 

respectively, for both treatments, which do not represent the addition of acid in the first level of potassium fertilizer 

(K1).  

S X K 
Humic acid 

potassium 
irrigation water 

salinity 
HFT HF HT H 0 

20.25 24.00 19.00 21.33 16.67 K 1 
S 1 

21.58 23.33 21.00 24.33 17.67 K 2 

17.75 18.33 18.33 19.33 15.00 K 1 
S 2 

18 16.67 19.33 19.00 17.00 K 2 

16 15.00 17.33 18.00 13.67 K 1 
S 3 

16.75 15.67 18.00 17.00 16.33 K 2 

N LSD S*K N LSD S*K*H 

 

18.83 18.83 19.83 16.06 Humic acid averages 

0.978 LSD H 

S * H 

salinity averages HFT HF HT H 0 irrigation water salinity 

20.92 23.67 20.00 22.83 17.17 S 1 

17.88 17.50 18.83 19.17 16.00 S 2 

16.38 15.33 17.67 17.50 15.00 S 3 

0.847 LSD S 1.695 LSD S*H 

K * H 

Potassium 

averages 
HFT HF HT H 0 potassium 

18.00 19.11 18.22 19.56 15.11 K 1 

18.78 18.56 19.44 20.11 17.00 K 2 

0.692 LSD K N LSD K*H 
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Table 3: Effect of salinity levels of irrigation water and potassium and humic acid fertilizers on the number of ears per 

pot 

Grain weight gram bowl-1 gram : 

Table (4) shows that there is a significant effect of potassium addition levels on the total weight of the grains, as we 

note that the addition of K2 level achieved the highest rate in the total weight of the grains by 55.61 g pot-1 

compared to adding K1 (47.17 g pots) we also note that there is a significant effect when Addition of humic acid to 

the total grain weight, the achieved addition H was the highest characteristic average gross grain weight with an 

average capacity of 56.89 g. Pots-1, which represented a 43% increase over the treatment without addition of humic 

acid (H0), which represented the lowest mean grain weight in the pot, and there were no significant differences in 

the methods of acid addition. Where the mixed addition amounted to 54.89 g. Pot 1, and we note a significant effect 

of saline water levels on the total weight of the grains, as treatment S1 gave the highest characteristic of the average 

total seed weight with an average of 61.79 grams. S1 this large difference is due to the increase in the concentration 

of salts in the soil which reduces the size and weight of the grains and thus reduces the weight of the grains. Grains, 

which indicates the role of the appropriate level to add potassium fertilizer and add humic acid by spraying the 

vegetative part of it. This positive effect was reflected by the use of fresh water (S1) for crop irrigation, which 

outperformed the levels of saline (S3) when irrigating, as the pressure of the zygomatic cells of plants reduces 

potassium to sodium and works to make the center unbalanced in the upper leaves and works to prevent The 

enzymatic processes gave the K2HT combination the highest average characteristics for the total weight of the grains 

at a rate of 63.00 g from container-1, which is not significantly different from the mixture K2HFT, while the 0 K1H 

combination gave the lowest average characteristic for the total weight of the grains at an average of 43.78 g in 

container-1. This indicates that The role of adding land to acid in raising the level of potassium availability at the level 

of K2 which led to the readiness of these results agreed with Hashem (2018), who indicated that the increase in the 

number of fertility mutations increases with the increase of humic acid, and it was noted that there is a significant 

duality. Saline and humic acid, as the studied combination S1HT had the highest average of traits for a total seed 

weight of 68.83 g pot-1, while the two obtained from S3H0 fiber had the lowest average total seed weight (39.67). gm 

pot-1) This indicates the role of irrigation with fresh water (S1) in taking advantage of the land’s addition of humic 

acid to increase the grain yield (Hashem, 2018). We also note that there is a significant binary interaction between 

potassium levels and salinity of the irrigation water, as we note that the K2S1 formulation achieved the highest 

average total grain weight of 65.17 g pot-1 while it achieved the lowest average total grain weight in the group. S3K1 

(37.58 g pot-1) It is also noted that there are no significant differences between the S3K2 mixture and the S2K1 

mixture, meaning that S3 brine can be used while ensuring that a K2 level of potassium is added. This may be due to 

the accumulation of salts in the root propagation zone and thus reducing the ready content of nutrients as a result of 

competition between ions and between salts (Saleh et al., 2012(We also note from the same table that the triple 

interaction between potassium, salinity of irrigation water and humic acid was not significant, and the combination 

S1K1H T achieved the highest average for the characteristics of the total weight of the seeds 73.67 g pot-1, while the 

combination S1K1H T achieved the lowest mean for the characteristics of the total weight per seed and it is 35.33 g 

pot-1. 

Table (4): Effect of salinity levels of irrigation water, potassium fertilizers and humic acid on the weight of grains kept 

in a pot. 

S X K 

Humic acid 

potassium 
irrigation 

water salinity  

HFT HF HT H 0 
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58.42 64.33 51.33 64.00 54.00 K 1 
S 1 

65.17 72.33 57.67 73.67 57.00 K 2 

45.5 47.00 45.00 49.00 41.00 K 1 
S 2 

57.25 64.33 47.00 68.00 49.67 K 2 

37.58 35.33 39.33 39.33 36.33 K 1 
S 3 

44.42 46.00 41.33 47.33 43.00 K 2 

2.90 LSD S*K N LSD S*K*H 

 

54.89 46.94 56.89 46.83 Humic acid averages 

2.37 LSD H 

S * H 

salinity averages HFT HF HT H 0 irrigation water salinity 

61.79 68.33 54.50 68.83 55.50 S 1 

51.37 55.67 46.00 58.50 45.33 S 2 

41.00 40.67 40.33 43.33 39.67 S 3 

2.05 LSD S 4.10 LSD S*H 

K * H 

Potassium 

averages 
HFT HF HT H 0 potassium 

47.17 48.89 45.22 50.78 43.78 K 1 

55.61 60.89 48.67 63.00 49.89 K 2 

1.67 LSD K 3.35 LSD K*H 
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