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INTRODUCTION

Sweet basil (Ocimum basilicum), often called the "king of herbs," is a vital
medicinal and aromatic plant from the Lamiaceae family, native to tropical and
subtropical regions. Its widespread cultivation is driven by its high economic value
and diverse applications in traditional medicine, culinary uses, cosmetics, and natural
insect repellents (Dzida, 2010; Dou et al., 2018; Walters and Currey, 2015; Esetlili et
al., 2016; Marotti et al., 1996; Prakasa Rao, 2009). Key bioactive components in
basil, such as 1.8-cineole, linalool, and camphor, contribute to its use in food
flavoring, dental products, biopesticides, and pharmaceutical formulations (Akgul,
1989; Pascual-Villalobos and Ballesta-Acosta, 2003; Bufalo et al., 2015; O'Callaghan
et al., 1972). Additionally, basil exhibits antioxidant, antimicrobial, and anticancer
activities, which are attributed to its vitamins and flavonoid content (Taie and
Radwan, 2010; Sgheri et al., 2010).

Poultry manure (PM) is highlighted as a valuable organic fertilizer that
enhances crop yield by improving soil nutrient content and physical properties, such
as organic matter content and water retention. Its nutrient-rich composition supports
beneficial soil microbes, boosting plant growth and nutrient uptake, although its
bulkiness may sometimes limit its use (Mohammad Amanullah, Sukkar, and

110


https://magrj.uomosul.edu.iq/
https://vetmedmosul.com/article_167934.html
https://vetmedmosul.com/article_167934.html
https://doi.org/10.33899/mja.2025.157565.1542
mailto:yy0101685@gmail.com
https://magrj.uomosul.edu.iq/
https://orcid.org/0009-0003-6888-2038
https://orcid.org/0009-0000-3707-4343
https://orcid.org/0009-0000-3613-7314

Mesopotamia Journal of Agriculture, Vol. 53, No. 1, 2025 (110-125)

Muthukrishnan, 2010; Najib and Aziz, 2004; Ravikumar and Krishnamurthy, 1975;
Malik et al., 2011; EI-Ghadban et al., 2002; Somida, 2002).

Salicylic acid (SA), a plant hormone and phenolic acid with a benzene ring
bonded to hydroxyl and carboxyl groups, plays a crucial role in enhancing plant
growth and stress tolerance. It activates Systemic Acquired Resistance (SAR),
enabling plants to better withstand biotic and abiotic stresses such as drought, extreme
temperatures, heavy metal toxicity, and salt stress (Hassoon and Abduljabbar, 2019;
Simaei et al., 2012; Kumar, 2014). Najafian et al. (2009) reported that foliar
application of salicylic acid at three concentrations (150, 300, and 450 mM) on thyme
significantly influenced key plant traits. The application of 150 mM SA resulted in
increased dry weight of the vegetative biomass, enhanced photosynthesis, and
improved plant tolerance to salt stress conditions.

This research aims to investigate the combined effects of PM and SA on the
growth, yield, and essential oil production of sweet basil grown in newly reclaimed
soils.

MATERIALS AND METHODS

This study evaluated the impacts of poultry manure (PM) and salicylic acid
(SA) on the growth, yield, and essential oil content of sweet basil (Ocimum basilicum
L.) over two growing seasons (2023 and 2024). The experiments were carried out on
newly reclaimed soil along Western Desert Road at the Abu Qurgas Center in Minia
Governorate, Egypt (27°58'27.1"N, 30°27'57.8"E). A split-plot design was used, with
four PM rates assigned to main plots and five SA rates to subplots, resulting in 20
treatment combinations, each replicated three times for robust statistical analysis.
Sweet basil seeds from the Agricultural Research Center in Giza were sown in a
nursery on March 10" of each season. Seedlings were transplanted 45 days later
(April 24™M) into 1.8 x 2.5 m plots arranged in three rows, spaced 60 cm apart and
basil seedlings were planted in hills, 25 cm between each hill. Each plot had 30 plants,
equivalent to a density of 26,666 plants per fed. Five soil samples were collected at
depths of 0-20 cm and 20-50 cm before planting to analyze the soil’s physical and
chemical properties (results in Table 1).

Table (1): Soil properties measured at the experimental site before planting.

Distribution of particle sizes H EC (dSm!
Sand% | Silt% |Clay %] OCUre (1?2.5) 1(:2.5 ! | cacon
79.30 11.30 9.40 Sandy 7.94 2.50 9.9
Depth Cation (meq L) Anion (meqg L™?)
0-20cm)| Na* K* Ca** | Mg~ | HCOs CrI S04
10.5 0.5 6.0 3.0 0.79 17.9 1.31
Distribution of particle sizes H EC (dSm*
Sand% | Silt% |Clay %] ' oUre (1?2.5) 1(:2.5 ) |cacons
Depth | 81.20 10.70 | 8.10 | Sandy | 7.90 2.70 14.8
(20-50 cm) Cation (meq L™?) Anion (meg L™?)
Na* K* Ca™ | Mg™ | HCOs Cr S04
13.2 0.5 7.2 4.1 0.85 20.4 3.75

Poultry manure was applied during soil preparation at rates of 0.0, 4.0, 8.0,
and 12.0 m3 per fed (designated as 0.0, PM1, PM2, and PM3, respectively) for both
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growing seasons. The manure, obtained from a private farm in Minia Governorate,
Egypt, was analyzed for its nutrient content as detailed in Table 2.

Table (2): Properties of the poultry manure used in the study

Organic H EC Total Available mg/kg
matter% P mm/cm| N % P K Zn Mn Cu Fe
72.10 6.48 4.22 3.22 35 | 712 | 157 | 119 24 1967

The experiment involved nine foliar spray applications of salicylic acid (SA)
across two growing seasons, with treatments at control (no spray), 50, 100, 150, and
200 ppm (designated as control, SA1, SA2, SA3, and SA4). SA was applied twice
per harvest on the following dates: May 24", June 13%, July 8t , July 28", August
22" and September 12" | corresponding to three cuts. The three harvests were
conducted on July 2", August 16", and October 1%, Spraying continued until runoff
was observed, and all applications adhered to standard agricultural practices.

The study period involved irrigating sweet basil plants as required using a drip
irrigation system with 4L/h drippers.

Table (3): The irrigation water's chemical properties used for sweet basil cultivation.
(Eg) (1':52(_:5) TDS | Na* | K* | Ca” | Mg~ | CI" |SOs | HCOs | COs

- dSm? | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L
7.61 | 3.32 |315.18|30.89 | 7.88 |29.24 | 9.87 | 2451 | 11.00 | 20.10 | 22.27

For each harvest, plants were cut 10 cm above the soil, and various parameters
were recorded, including plant height, branch count, dry weights of herb and leaf, and
total herb and leaf yields (ton/fed). Essential oil was extracted according to the British
Pharmacopoeia (1963), with its yield expressed in I/fed. Additionally, nitrogen,
phosphorus, and potassium percentages in dry leaf samples from the third cut were
determined following AOAC (1990) guidelines. All data on growth, yield, oil
production, and chemical composition were statistically analyzed using Statistic
version 9 (Analytical Software, 2008) based on the methodology of Mead et al.
(1993), and mean comparisons were performed using the LSD test at a 5%
significance level.

RESULTS AND DISCUSSION

Growth parameters

Across two growing seasons, poultry manure (PM) application significantly
enhanced sweet basil growth by increasing plant height and branch count compared
to untreated plants. Higher PM rates consistently produced taller plants and more
branches across all three harvests, with the highest rate (12 ms3/fed) yielding the best
results. In the first season, plant heights reached 51.7, 53.6, and 55.1 cm across the
first, second, and third cuts, respectively, while in the second season, heights were
54.3, 56.6, and 58.2 cm. The highest branch counts recorded were 35.8, 39.8, and
45.1 in the first season, and 44.1, 48.5, and 59.3 in the second season. These findings
underscore the significant impact of PM on sweet basil growth, likely due to its role
in supplying essential nutrients, improving soil structure, and reducing bulk density
(Benjamin et al., 2017). Moreover, these results align with earlier research on basil
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(El-Sayed et al., 2015), coriander (Ahmed et al., 2017), caraway (Mahmoud et al.,
2017), garlic (Dena and Raida, 2018), and green onions (Noura, 2021).

Similarly, foliar application of salicylic acid (SA) significantly enhanced
sweet basil's growth, as evidenced by increased plant height and branch count across
all three harvests (Tables 4 and 5). All tested SA concentrations outperformed the
control, with the 150-ppm treatment producing the most pronounced improvements.
Under this treatment, plant heights reached 46.8 and 49.4 cm at the first cut, 48.3 and
51.3 cmat the second cut, and 50.3 and 53.3 cm at the third cut across the two seasons.
Branch counts increased to 30.1 and 39.0 at the first cut, 33.5 and 42.3 at the second
cut, and 40.1 and 50.2 at the third cut. These results confirm the efficacy of foliar-
applied SA in boosting plant growth, which is consistent with findings in species such
as Ocimum gratissimum (Abdou et al., 2011), Carum carvi (Abdou et al., 2013),
Nigella sativa (Abd El-Khalek et al., 2023), and Gladiolus (Saja and Ammar, 2020).

Table (4): Mean plant height in sweet basil as affected by PM and SA and their
interactions during the 2023 and 2024 seasons

Poultry manure levels (m?/fed) (A)

Salicylic acid Cont Mean Mean
(B) rol PM1 PM2 PM3 (SA) Control PM1 PM2 PM3 (SA)
First season Second season
First cut

Control 333 358  39.7 44.4 38.3 36.0 384 424 471 410

SAl 36.3 375 409 50.0 41.2 389 401 435 526 438

SA2 391 416 443 53.3 44.6 418 443 470 56.0 472

SA3 418 433 461 56.0 46.8 444 459 488 586 494

SA4 40.3 416 457 54.7 45.6 429 443 483 574 482

Mean (PM) 38.2 40.0 43.4 51.7 408 426 46.0 54.3
LSD 0.05 PM: 1.6 SA: 1.2 PMxSA: 2.3 PM: 1.6 SA: 1.2 PMxSA: 2.3
Second cut

Control 345 369 409 46.1 39.6 375 399 439 491 426

SAl 37.6 38.8 423 51.8 42.6 40.6 418 452 547 456

SA2 404 426 46.0 95.5 46.1 434 456 489 585 49.1

SA3 433 449 47.5 975 48.3 46.2 479 504 60.5 51.3

SA4 416 43.0 470 57.2 47.2 445 459 500 601 50.1

Mean (PM) 395 41.2 447 53.6 424 442 477 56.6
LSD 0.05 PM: 2.7 SA: 1.7 PMxSA: 3.3 PM: 2.7 SA: 1.6 PMxSA: 3.2
Third cut

Control 372 397 425 47.9 41.8 40.2 427 456 51.0 449

SAl 40.2 418 441 53.0 44.8 432 448 471 56.1 478

SA2 429 456 469 57.2 48.2 459 487 500 60.2 512

SA3 458 477 485 59.0 50.3 48.9 50.7 515 620 533

SA4 44.1 453 48.3 58.6 49.1 471 484 513 61.6 52.1

Mean (PM) 420 440 46.1 55.1 451 471 49.1 58.2

LSD0.05 PM:17 SA: 1.6 PMxSA:32 PM:1.7 SA: 1.6 PMxSA: 3.3

The interaction between poultry manure and salicylic acid (SA) significantly
enhanced sweet basil’s growth, as shown in Tables 4 and 5. The optimal treatment
was 12 m3 per fed of PM combined with 150 ppm SA, which produced the highest
plant height and branch count across all three harvests over both growing seasons.
While most combined treatments outperformed the control, the control (no poultry
manure) with 50 ppm SA showed minimal improvement. Among all cuts, the third

113



Mesopotamia Journal of Agriculture, Vol. 53, No. 1, 2025 (110-125)

one consistently yielded the maximum values for these traits, followed by the second
cut, then the first cut.

Table (5): Mean branches number/plant in sweet basil as affected by PM and
SA and their interactions during the 2023 and 2024 seasons

Poultry manure levels (m?/fed) (A)

Salicylic acid

Cont Mean Mean
(B) rol PM1 PM2 PM3 (SA) Control PM1 PM2 PM3 (SA)
First season Second season
First cut

Control 169 206 264 30.2 23.5 244 288 353 385 318

SAl 185 219 275 33.2 25.3 26.8 302 36.8 408 33.6

SA2 205 243 295 36.1 27.6 286 328 382 451 36.2

SA3 22.7 259 317 40.1 30.1 30.8 352 408 49.0 39.0

SA4 222 245 305 39.5 29.2 30.2 332 404 471 377

Mean (PM) 20.2 234 29.1 35.8 282 320 383 441
LSD0.05 PM:2.2 SA: 1.3 PMxSA: 2.6 PM: 25 SA: 15 PMxSA: 3.0
Second cut

Control 198 234 284 345 26.5 271 310 365 43.0 344

SAl 212 244 331 37.3 29.0 295 316 385 456  36.3

SA2 231 273 334 40.4 31.1 314 348 425 496 396

SA3 248 28.8  36.0 44.4 335 339 37.0 454 531 423

SA4 23.7 28.0 354 42.5 32.4 331 348 436 513  40.7

Mean (PM) 225 26.4 33.3 39.8 31.0 33.8 413 485
LSD0.05 PM:2.8 SA: 2.0 PMxSA: 3.9 PM:2.3 SA: 1.8 PMxSA: 3.7
Third cut

Control 249 323 357 40.1 33.3 314 361 441 529 411

SAl 26.2 345 37.9 43.7 35.6 343 374 464 572 438

SA2 280 36.8 39.6 45.5 37.5 370 409 50.2 593 46.8

SA3 313 384 420 48.8 40.1 39.0 428 549 642 50.2

SA4 301 373 413 47.5 39.0 374 419 522 631 486

Mean (PM) 281 359 393 45.1 358 39.8 49.6 59.3

LSD0.05 PM:11 SA: 1.7 PMxSA:3.3 PM:15 SA: 15 PMxSA: 3.0

Weight and yield of herb dry

Tables 6 and 7 demonstrate that both poultry manure (PM) and foliar-applied
salicylic acid (SA) significantly enhanced sweet basil's herb dry weight and yield over
two growing seasons. Increasing PM rates led to higher herb dry weights and yields
at every harvest. The highest PM rate tested (12 m3/fed) produced maximum dry
weights, 67.0 g and 73.2 g at the first harvest, 109.1 g and 111.3 g at the second, and
116.4 g and 120.9 g at the third harvest in 2023 and 2024, respectively, along with
yields of 7.80 tons/fed in 2023 and 8.14 tons/fed in 2024, whereas the control (no
PM) recorded the lowest values. These improvements support previous findings that
PM supplies essential nutrients to boost dry matter production (Ogbonna and Ubi,
2007; EI-Naggar et al., 2015; Amhakhian and Isaac, 2016; Mahmoud et al., 2017).

Similarly, foliar application of SA enhanced herb dry weight and yield
compared to untreated plants. All SA concentrations increased herb dry weight, with
the 150-ppm treatment being most effective. Under this treatment, dry herb weights
reached 62.1 g and 66.4 g at the first harvest, 95.3 g and 96.7 g at the second, and
103.1 g and 107.2 g at the third harvest in 2023 and 2024, respectively, while
corresponding yields were 6.95 tons/fed in 2023 and 7.21 tons/fed in 2024. These
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results are consistent with earlier research on Ocimum gratissimum (Abdou et al.,
2011) and Nigella sativa (Abd El-Khalek et al., 2023), confirming the beneficial
effects of SA on herb weight.

Tables 6 and 7 reveal that the combined application of 12 m3/fed of PM and
150 ppm of SA resulted in the highest herb dry weights (g/plant/harvest), with values
of 71.7 and 76.7 g (first harvest), 117.5 and 119.2 g (second harvest), and 122.1 and
128.5 g (third harvest) in the first and second seasons, respectively. This combined
treatment also produced the highest yields, reaching 8.30 tons/fed and 8.65 tons/fed
in the first and second seasons, respectively Table (7).

Table (6): Mean herb dry weight (g)/plant/cut in sweet basil as affected by PM and
SA and their interactions during the 2023 and 2024 seasons

Poultry manure levels (m?/fed) (A)

Salicylic acid

Cont Mean Mean
(B) ol PM1 PM2 PM3 (SA) Control PM1 PM2 PM3 (SA)
First season Second season
First cut

Control 39.9 513 603 62.7 53.6 442 515 619 691 56.7

SAl 43.8 527 628 64.8 56.0 471 573 668 701 603

SA2 465 56.3 6538 66.3 58.7 49.0 585 695 741 628

SA3 48.2 58.7  69.7 71.7 62.1 520 622 748 767 664

SA4 476 577 675 69.5 60.6 503 603 704 758 64.2

Mean (PM) 452 55.3 65.2 67.0 485 58.0 687 732
LSD 0.05 PM: 2.9 SA: 2.3 PMxSA: 4.6 PM:2.0 SA: 2.3 PMxSA: 4.5
Second cut

Control 642 844 88.0 99.3 84.0 675 813 89.8 101.2 85.0

SAl 711 83.7 924 104.7 88.0 714 870 940 106.0 89.6

SA2 740 844 963 109.5 91.0 749 846 98.2 1117 923

SA3 769 879 989 117.5 95.3 78.6 88.0 1009 1193 96.7

SA4 76.5 85.2 97.4 114.3 93.4 76.6 872 987 1182 95.2

Mean (PM) 72.6 85.1 94.6 109.1 73.8 85.6 96.3 111.3
LSD 0.05 PM: 2.3 SA: 3.3 PMxSA: 6.7 PM: 3.1 SA:2.6 PMxSA: 5.2
Third cut

Control 68.2 839 947 109.0 89.0 737 841 976 1123 919

SAl 735 90.8 1008 1124 944 781 938 1053 1169 985

SA2 781 913 1045 117.2 97.8 828 958 107.6 120.7 101.7

SA3 84.7 96.0 109.7 1221 103.1 874 98.6 114.4 1285 107.2

SA4 842 932 1072 1211 1014 86.4 96.3 110.0 1259 1046
Mean (PM) 77.7 91.0 1034 1164 81.7 93.7 107.0 120.9

LSD 0.05 PM: 34 SA: 23 PMxSA: 4.5 A:38 B:27 AB:54

Leaves dry weight (g)/plant/cut and yield/fed

Tables 8 and 9 indicate that increasing poultry manure (PM) application rates
significantly boosted both leaf dry weight and yield in sweet basil over two growing
seasons. The highest PM rate (12 m3 per fed) resulted in the greatest leaf dry weights;
34.1,54.3, and 58.8 g/plant at the first, second, and third cuts in 2023, and 36.2, 58.0,
and 63.4 g/plant in 2024. This treatment also achieved the highest leaf yields of 3.92
ton/fed in 2023 and 4.20 ton/fed in 2024. These findings align with previous research
such as Okoli and Nweke (2015), which demonstrated that higher PM application
rates significantly enhance vegetative growth.
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Table (7): Mean herb dry yield ton/fed in sweet basil as affected by PM and SA and their
interactions during the 2023 and 2024 seasons

Salicylic acid Poultry manure levels (m*/fed) (A)
(B) Control PM1 PM?2 PM3 Mean (SA)
First season
Control 4.60 5.85 6.48 7.22 6.04
SAl 5.02 6.06 6.83 7.52 6.36
SA2 5.30 6.19 7.11 7.81 6.60
SA3 5.59 6.47 7.42 8.30 6.95
SA4 5.56 6.30 7.25 8.13 6.81
Mean (PM) 5.21 6.17 7.02 7.80
LSD 0.05 PM: 0.16 SA:0.16 PMxSA: 0.33
Second season
Control 494 5.79 6.65 7.54 6.23
SAl 5.24 6.35 7.09 7.81 6.63
SA2 5.51 6.37 7.34 8.17 6.85
SA3 5.81 6.63 1.74 8.65 7.21
SA4 5.69 6.50 7.44 8.53 7.04
Mean (PM) 5.44 6.33 7.25 8.14
LSD 0.05 PM: 0.18 SA.0.14 PMxSA: 0.28

Table (8): Mean leaves dry weight (g)/plant/cut in sweet basil as affected by PM and SA and
their interactions during the 2023 and 2024 seasons
Poultry manure levels (m*/fed) (A)

Salicylic acid Cont Mean Mean
(B) ol PM1 PM2 PM3 (SA) Control PM1 PM2 PM3 (SA)
First season Second season
First cut

Control 155 206 273 314 23.7 195 248 312 336 273
SAl 18.2 234 315 335 26.7 213 271 33.7 354 294
SA2 196 245 330 34.4 27.9 214 273 343 368 299
SA3 211 266  36.0 35.9 29.9 236 288 383 382 322
SA4 208 258 335 35.2 28.8 231 282 352 372 309

Mean (PM) 19.0 24.2 32.3 34.1 218 272 345 36.2
LSD 0.05 PM: 1.2 SA: 1.1 PMxSA: 2.2 PM:0.9 SA: 1.1 PMxSA: 2.1
Second cut
Control 28.4 33.8 40.5 49.7 38.1 296 365 447 513 405
SA1l 31.2 36.6 43.9 52.2 41.0 325 417 472 550 441

SA2 329 36.8 468 55.1 42.9 335 434 508 59.0 46.7
SA3 348 384 488 57.8 44.9 36.1 471 540 633 50.1
SA4 334 379 46.9 56.8 43.8 359 438 516 617 483

Mean (PM) 32.1 36.7 454 54.3 335 425 49.7 58.0
LSD 0.05 PM: 1.9 SA: 1.6 PMxSA: 3.3 PM: 2.6 SA: 1.7 PMxSA: 3.4
Third cut

Control 331 424 459 54.1 43.9 348 455 520 593 479
SAl 359 452  49.2 57.2 46.9 40.1 501 555 605 51.6
SA2 375 46.1 5138 58.9 48.6 429 514 579 641 541
SA3 39.8 486 541 62.9 51.3 459 535 60.7 67.3 56.8
SA4 384 463 518 60.7 49.3 450 520 583 658 553

Mean (PM) 36.9 457 50.6 58.8 41.8 505 569 634
LSD 0.05 PM: 1.3 SA: 21 PMxSA: 42 PM:19 SA:29 PMxSA:538
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Across both growing seasons and all harvests, foliar spraying with salicylic
acid (SA) improved leaf dry weight compared to the control (Tables 8 and 9). The
150-ppm SA treatment consistently yielded the highest leaf dry weight and yield per
fed, establishing it as the optimal concentration. Specifically, this treatment resulted
in leaf dry weights of 29.9 and 32.2 g at the first cut, 44.9 and 50.1 g at the second
cut, and 51.3 and 56.8 g at the third cut for 2023 and 2024, respectively, while control
plants consistently recorded the lowest values.

The interaction of poultry manure (PM) and salicylic acid (SA) significantly
enhanced leaf dry weight and yield in both growing seasons (Tables 8 and 9). Most
combined treatments led to substantial increases in these parameters compared to the
control, with the combination of 12 m3/fed PM and 150 ppm SA emerging as the most
effective treatment across all harvests.

Table (9): Mean leaves dry yield (ton)/fed in sweet basil as affected by PM and SA
and their interactions during the 2023 and 2024 seasons

Salicylic acid Poultry manure levels (m*/fed) (A)
(B) Control PM1 PM?2 PM3 Mean (SA)
First season
Control 2.05 2.58 3.03 3.60 2.82
SAl 2.27 2.81 3.32 3.81 3.05
SA2 2.40 2.86 3.51 3.96 3.18
SA3 2.55 3.03 3.70 4.18 3.36
SA4 2.47 2.93 3.53 4.07 3.25
Mean (PM) 2.35 2.84 3.42 3.92
LSD 0.05 PM: 0.10 SA: 0.08 PMxSA: 0.16
Second season
Control 2.24 2.85 341 3.85 3.09
SAl 251 3.17 3.64 4.02 3.33
SA2 2.61 3.26 3.81 4.26 3.49
SA3 2.82 3.45 4.08 4.50 3.71
SA4 2.77 3.31 3.87 4.39 3.58
Mean (PM) 2.59 3.21 3.76 4.20
LSD 0.05 PM:0.08 SA: 0.08 PMXxSA: 0.15

Essential oil production parameters (%/plant/cut and I/fed/season)

Tables 10 and 11 reveal that increasing poultry manure (PM) application rates
significantly enhanced the essential oil percentage and yield in sweet basil leaves
across all three harvests over two growing seasons. At the highest PM rate (12
m?3/fed), the essential oil percentage reached 1.225 and 1.261% in the first cut, 1.534
and 1.559% in the second cut, and 1.625 and 1.702% in the third cut for the first and
second seasons, respectively, while the oil yield peaked at 58.94 and 65.24
I/fed/season. These findings support previous research on aromatic plants such as
coriander (Hamza et al., 2021; Rasouli et al., 2022), basil (EI Gohary et al., 2023;
Sayarer et al., 2023), and caraway (Omer et al., 2020).

In addition, foliar application of salicylic acid (SA) significantly enhanced
essential oil production. Although most SA concentrations improved the essential oil
percentage relative to the control, the 150-ppm treatment was the most effective.
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Under 150 ppm SA, essential oil percentages were 1.159 and 1.192% at the first cut,
1.408 and 1.457% at the second cut, and 1.484 and 1.524% at the third cut in the two
seasons, with corresponding yields of 47.5 and 53.88 I/fed. In contrast, the control
treatments yielded lower percentages and yields. These results are consistent with
previous findings in aromatic plants such as coriander (Hassan and Ali, 2010;
Rekaby, 2013) and Nigella sativa (Abd El-Khalek et al., 2023).

Table (10): Mean essential oil percentage/plant/cut in sweet basil as affected by PM
and SA and their interactions during the 2023 and 2024 seasons
Poultry manure levels (m?®/fed) (A)

Salicylic acid Cont Mean Mean
(B) rol PM1 PM2 PM3 (SA) Control PM1 PM2 PM3 (SA)
First season Second season
First cut

Control 0916 1.048 1.095 1172 1058 0914 1.083 1.124 1.196 1.079
SAl 0.928 1.087 1137 1176 1.082 0.937 1.125 1.171 1.199 1.108
SA2 0971 1106 1172 1231 1120 0984 1.136 1.207 1.288 1.154
SA3 1.040 1.115 1193 1289 1159 1.082 1.189 1.229 1315 1.192
SA4 1.011 1.114 1143 1257 1131 1.029 1137 1.209 1.308 1.170

Mean (PM) 0973 1.094 1148 1.225 0979 1.134 1.188 1.261
LSD0.05 PM: 0046 SA:0.045 PMxSA: 0091 M:0044 38‘10%';)43 PMXSA:
Second cut

Control 1048 1.205 1378 1450 1271 1.059 1.305 1.419 1478 1.315
SAl 1.075 1.209 1445 1460 1.297 1.095 1.333 1.471 1.480 1.345
SA2 1131 1253 1525 1524 1358 1.153 1.348 1.538 1.567 1.402
SA3 1162 1.290 1556 1624 1408 1193 1368 1.590 1.679 1457
SA4 1154 1276 1400 1610 1360 1166 1359 1477 1589 1.398

Mean (PM) 1.114 1.247 1461 1.534 1.133 1.342 1.499 1.559
LSD 0.05 PM: 0.022 SA:0.030 PMxSA:0.059 PM: 0.034 SA:0.044 PMxSA:0.088
Third cut

Control  1.061 1.322 1444 1531 1339 1138 1.357 1.477 1.581 1.388
SAl 1110 1.337 1494 1537 1369 1.183 1.367 1.550 1.635 1.434
SA2 1144 1339 1574 1624 1420 1217 1.371 1.598 1.692 1.470
SA3 1207 1379 1603 1.747 1484 1289 1.384 1.613 1.808 1.524
SA4 1198 1378 1602 1683 1465 1257 1367 1524 1.792 1.485

Mean (PM) 1.144 1351 1543 1.625 1.217 1.370 1.552 1.702
LSD 0.05 PM:0.032 SA:0.048 PMxSA:0.095 PM:0.067 SA:0.039 PMxSA: 0.079

The interaction between PM and SA had a statistically significant effect on
essential oil production in sweet basil leaves across all harvests in both seasons.
Overall, all combined treatments boosted essential oil production compared to the
control, with the exception of the treatment combining no PM with 50 ppm SA in
some instances. Essential oil production increased progressively from the first to the
third cut. Notably, the combination of 12 m3/fed PM and 150 ppm SA was the most
effective, achieving the highest essential oil production across all cuts, as shown in
Tables 10 and 11.
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Table (11): Mean yield of essential oil (I)/fed in sweet basil as affected by PM and
SA and their interactions during the 2023 and 2024 seasons

Salicylic acid Poultry manure levels (m?/fed) (A)
(B) Control PM1 PM2 PM3 Mean (SA)
First season
Control 21.06 31.62 40.53 51.13 36.09
SAl 24.07 34.75 46.08 54.28 39.80
SA2 26.45 35.94 51.06 59.22 43.17
SA3 29.44 38.99 54.85 66.70 47.50
SA4 28.15 37.53 49.86 63.37 44.73
Mean (PM) 25.84 35.77 48.48 58.94
LSD 0.05 PM: 1.34 SA: 1.08 PMXxSA: 2.16
Second season
Control 23.69 36.32 46.75 55.97 40.68
SAl 27.54 41.24 51.99 59.40 45.04
SA2 29.86 42.67 56.57 66.19 48.82
SA3 33.77 46.09 61.47 74.17 53.88
SA4 32.64 43.37 55.38 70.48 50.47
Mean (PM) 29.50 41.94 54.43 65.24
LSD 0.05 PM: 1.67 SA: 1.52 PMXxSA: 3.04

Nitrogen, phosphorus and potassium percentages

Table 12 shows that both poultry manure (PM) and salicylic acid (SA)
significantly increased the nitrogen (N), phosphorus (P), and potassium (K)
percentages in dried sweet basil leaves across two growing seasons.

PM applications at 4, 8, and 12 m?3 per fed all improved these nutrient levels
compared to the control, with the highest PM rate (12 m3/fed) yielding the maximum
N, P, and K percentages. This dose-dependent response confirms that higher PM
levels enhance nutrient accumulation in sweet basil. These findings align with
previous research on medicinal plants such as Calendula officinalis (Vieira et al.,
2002), Ocimum basilicum and Origanum majoranum (El-Sanafawy, 2007), Thymus
vulgaris (Ateia et al., 2009), and Ammi visnaga (Mahmoud, 2017).

Foliar spraying with salicylic acid (SA) significantly improved nutrient
content in sweet basil, with the 150-ppm SA treatment yielding the highest
percentages of nitrogen, phosphorus, and potassium compared to unsprayed plants.
All SA concentrations enhanced nutrient levels relative to the control, supporting its
role in promoting physiological processes associated with nutrient uptake (Abd El-
Khalek et al., 2023).

Moreover, the interaction between poultry manure (PM) and SA revealed a
synergistic effect on nutritional percentages. As PM levels increased, nutrient
percentages consistently rose across both seasons, regardless of SA concentration.
The optimal combination (12 m3/fed PM with 150 ppm SA), produced the highest
levels of N, P, and K, demonstrating that the integrated use of organic manure and
SA optimizes nutrient status in sweet basil.
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Table (12): Mean N, P and K percentages in sweet basil as affected by PM and SA
and their interactions during the 2023 and 2024 seasons
Poultry manure levels (m®/fed) (A)

Salicylic acid Cont Mean Mean
(B) rol PM1 PM2 PM3 (SA) Control PM1 PM2 PM3 (SA)
First season Second season
N %

Control 182 208 243 2.67 2.25 228 250 254 263 249
SAl 195 220 249 2.84 2.37 232 252 260 272 254
SA2 211 245 259 2.87 2.50 236 253 265 280 2.58
SA3 219 242 252 2.97 2.52 237 254 269 285 261
SA4 210 241 250 2.90 2.47 235 252 264 274 256

Mean (PM) 2.03 231 250 2.85 234 252 262 275
LSD 0.05 PM:0.09 SA:0.08 PMxSA:0.15 PM:0.10 SA:0.06 PMxSA:0.12
P %

Control  0.394 0.440 0.446 0472 0.438 0.427 0.441 0.479 0.505 0.463
SAl 0.418 0445 0457 0495 0454 0434 0.470 0.490 0.511 0.476
SA2 0.426 0457 0476 0508 0467 0.459 0.490 0.509 0.527 0.496
SA3 0.419 0452 0475 0510 0464 0.447 0.476 0.504 0.532 0.490
SA4 0.415 0446 0.461 0.509 0.458 0.445 0.472 0.502 0.527 0.486

Mean (PM) 0.415 0.448 0.463  0.499 0.443 0.470 0.497 0.520
LSD 0.05 PM:0.021 SA:0.026 PMxSA:0.052 PM:0.017 SA:0.012 PMXxSA: 0.024
K%

Control 1.89 194 222 242 2.12 204 228 231 241 2.26
SAl 201 199 227 2.59 2.22 210 230 240 250 232
SA2 204 224 234 2.65 2.32 214 235 242 257 237
SA3 217 226 227 2.69 2.35 216 233 244 262 239
SA4 207 222 225 2.59 2.28 212 230 242 252 234

Mean (PM) 2.04 213 227 2.58 211 231 240 252
LSD 0.05 PM:0.12 SA:0.08 PMxSA:0.16 PM:0.09 SA:0.06 PMxSA:0.12

CONCLUSIONS
The results above suggest that treating sweet basil with PM at a rate of 12 m?
per fed along with 150-ppm SA optimizes productivity. This study provides evidence
that this integrated approach may be a viable cultivation technique for aromatic crops.
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