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Studies on the MSM (Methyl Sulfonyl Methane) Treatment Method of Soybeans
Se Eun Chae', Seung Ka Oh? Young-Son Cho®, Doobo Shim’, Dong—Kyung Yoon®, and Seung Ho Jeon®'

ABSTRACT This experiment was conducted at the affiliated farm of the Suncheon University from 2022 to 2023 to investigate
the growth, yield, and quality characteristics of soybeans based on the treatment method of Methyl Sulfony Methane (MSM) for
the establishment of stable production practices. In the initial investigation of growth characteristics in 2022, an increasing trend
in characteristics such as plant height, stem thickness, and branching index was observed as the treatment concentration increased
from 50% to 200%. Yield components also followed the same trend, with the basal fertilization + top dressing 3 times at 200%
treatment showing the highest yield at 355 kg-10a™, with the highest number of pods. In the subsequent study to determine the
optimal concentration exceeding 200% in 2023, growth characteristics showed a trend of 400% > 200% > 800%. The basal
fertilization + top dressing 3 times at 400% treatment exhibited the longest plant height (106.7 cm) and the most branches (6). In
terms of seed quality, this treatment also had the highest proportion (66.9%) of seeds with a diameter over 6.7 mm. Additionally,
in yield components such as pods, seeds per pod, and 100-seed weight, the basal fertilization + top dressing 3 times at 400%
treatment showed the highest values, resulting in a maximum yield of 374 kg-10a™', representing a 23.4% increase compared to the
control. Therefore, for the optimal production of high-quality soybeans, it is recommended to apply the treatment of basal
fertilization + top dressing 3 times at 400% concentration, with top dressing occurring at 30-day intervals before harvest.
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Table 1. Chemical properties of topsoil (10-20 cm) before and after application of MSM in 2023.

Exchangeable cation

_ . pH EC TN oM P,0s

Time Treatment Ca Mg Na

ds m™! R VA mg kg‘l ......... cmol kg'l .........
Before 5.19 0.61 3.40 6.08 625.9 1.12 2.62 1.42 0.13
Control 5.38 0.22 2.10 3.74 733.0 0.80 4.28 1.08 0.08
TD3 200% 5.44 0.26 2.38 3.70 698.0 0.85 5.21 1.35 0.08
TD3 400% 5.44 0.23 2.34 4.65 684.4 0.81 5.16 1.35 0.08
After TD3 800% 5.40 0.26 2.49 4.78 707.4 0.84 4.93 1.27 0.08
BF+TD3 200% 5.40 0.24 2.59 5.19 736.1 0.90 4.82 1.21 0.08
BF+TD3 400% 5.52 0.22 2.56 491 745.7 0.90 4.82 1.22 0.08
BF+TD3 800% 5.36 0.23 231 4.61 717.9 0.79 4.93 1.31 0.08

"TD: top dressing, BF: basal fertilization

*EC: electrical conductivity, TN: total nitrogen, OM: organic matter
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Fig. 1. Daily air temperature and rainfall in 2022 (A) and 2023 (B) at the study site, with their long-term average over the

years 2012-2021.
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Fig. 2. Growth characteristics of soybean by MSM treatment
methods at flowering (R2) in 2022. A: Plant height,
B: Stem diameter, C: No. of branch, D: Fv/Fm.
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Fig. 3. Growth characteristics of soybean by MSM treatment
methods at flowering (R5) in 2022. A: Plant height,
B: Stem diameter, C: No. of branch, D: Fv/Fm.
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Table 2. Growth characteristics of soybean by MSM treatment concentrations at flowering (R2) in 2023.

+ Plant height Stem diameter No. of branch NDVI Fv/Fm
Treatments R
- cm e e mm_ e Plant
Control 85.6d* 8.84b 3.67a 0.751a 0.622b
TD3 200% 87.6¢ 9.60a 3.83a 0.754a 0.736a
TD3 400% 90.5b 9.86a 3.83a 0.750a 0.772a
TD3 800% 85.2d 9.29a 3.67a 0.751a 0.761a
BF+TD3 200% 89.7b 9.70a 3.67a 0.751a 0.796a
BF+TD3 400% 96.7a 9.57a 3.83a 0.756a 0.798a
BF+TD3 800% 87.4c 9.34a 3.83a 0.752a 0.778a
"TD: top dressing, BF: basal fertilization
*Means with different letters are significantly different at 5% level, based on Duncan’s multiple range test.
Table 3. Growth characteristics of soybean by MSM treatment concentrations at full seeding (R5) in 2023.
+ Plant height Stem diameter No. of branch NDVI Fv/Fm
Treatments R
- cm e e mm_ e Plant
Control 95.8¢c 8.5d 4.50c 0.762a 0.668c
TD3 200% 99.1bc 9.5¢ 5.00bc 0.766a 0.726b
TD3 400% 102.1b 10.7b 6.00a 0.753a 0.770a
TD3 800% 96.1c 9.5¢ 4.50c 0.741a 0.679¢
BF+TD3 200% 101.9b 10.3b 5.00bc 0.753a 0.764b
BF+TD3 400% 106.7a 11.5a 6.00a 0.759a 0.788a
BF+TD3 800% 98.9bc 9.7¢ 5.50b 0.747a 0.731b

"TD: top dressing (numbers indicate the number and concentration (%) of TD events), BF: basal fertilization
*Means with different letters are significantly different at 5% level, based on Duncan’s multiple range test.
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Table 4. Seed quality traits of soybean by MSM treatment concentrations in 2023.

Treatments' < 4.75 mm 4.75~5.6 mm 5.6~6.7 mm 6.7~8.0 mm > 8.0 mm
............................................................... %
Control 0.13 3.06 41.1 55.0 0.72
TD3 200% 0.19 4.23 51.2 44.1 0.24
TD3 400% 0.56 2.01 49.7 47.7 0.07
TD3 800% 0.33 2.66 40.2 56.1 0.70
BF+TD3 200% 0.54 3.25 43.8 52.2 0.20
BF+TD3 400% 0.24 1.35 314 66.5 0.49
BF+TD3 800% 0.17 4.41 53.6 38.6 3.22

"TD: top dressing, BF: basal fertilization

Table S. Yield components of soybean under different times and rates of MSM applications in 2022 and 2023.

Pod number

Seed number 100-seed weight

Year Treatment’ 5 "
- No. plant™ - -« No. pod™! g e
Control 68.8¢* 1.71d 23.7a
TD3 50% 70.6d 1.75¢ 23.3a
TD3 100% 73.4cd 1.80b 23.5a
2022 TD3 200% 80.1b 1.87a 24.5a
BF+TD3 50% 70.9d 1.77bc 23.4a
BF+TD3 100% 77.1¢c 1.85a 23.5a
BF+TD3 200% 82.7a 1.87a 24.7a
Control 77.8d 1.87b 20.7¢
TD3 200% 86.7b 1.90a 21.7bc
TD3 400% 89.4a 1.92a 22.5ab
2023 TD3 800% 78.2¢cd 1.89b 20.7¢
BF+TD3 200% 88.3ab 1.93a 22.1b
BF+TD3 400% 90.0a 1.95a 23.0a
BF+TD3 800% 81.7¢ 1.90a 21.6bc

"TD: top dressing, BF: basal fertilization

*Means with different letters are significantly different at 5% level, based on Duncan’s multiple range test.
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Fig. 4. Soybean yields by MSM treatments in 2022 (A) and 2023 (B). Means with different letters are significantly different
at 5% level, based on Duncan’s multiple range test. TD: top dressing, BF: basal fertilization.

Table 6. Correlation of growth and yield characteristics by methyl sulfonyl methane (MSM) treatments.

Year  Treatments' 13 ia;;;[t Stem diameter No. of branch Fv/Fm Seed number ]\())v(:isg?id yield
0.379™ 0.436 0.338™ 0.402" 0.382™ 0.114™ 0.422™

2022 Con. 0916 0.933" 0.708" 0.767" 0.720" 0.568" 0.950"
2023 0.568" 0.443" 0.345™ 0.444" 0.318™ 0.520" 0.441°
Con. 0.112™ 0.296™ 0.083™ 0.172™ 0.136™ 0.093"™ 0.195™

'BF: basal fertilization, Con.:concentration.
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A
MSM A 2] 8l A= Yl 5 549 AudAE &4
gt A= Table 602, MSM #2] B oA 9] 5=



32 SHRIX|(KOREAN J. CROP SCL), 69(1), 2024

Q9lo] w2 240.9167), 7ZE)(0.933™) L $23K0.950")
TER Ao AAIE Gebtal, EX4 Fv/Fm, 99
S 9 W Fo A 0.7 o]Ae] Aol AEA7L YEbto
L}, MSM 2% FEAA Ao A] FE R3] nE
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