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Effects of Tillage and Fertilizers on Growth Characteristics and Yield of Soybean

Hyun-Jin Jung', Hyung-Jun Park', Soo-Jeong Kwon', Jin Yoo?, Suk-Jin Kim®, Keun-Yook Chung® Hong-Sig Kim',
and Sun-Hee Woo"'

ABSTRACT The present study was conducted to establish the optimal fertilization type and method for no-tillage during the
first year of No-tillage (NT) and Conventional-tillage (CT) practices for soybean, using different types of fertilizers. In this
experiment, the culm length and stalk diameter showed a greater response to fertilization with surface irrigation than to
conventional fertilization. The fastest flowering period (July 28) occurred using chemical fertilization applied via subsurface
irrigation. Comparing maturation based on growth characteristics and flowering date revealed that fertilization with subsurface
irrigation was more effective for the growth of crops than other methods. Regarding yield, there was no significant difference
between livestock and chemical fertilizers in subsurface irrigation, but there were significant differences between these fertilizers
when using conventional fertilization methods. Based on the results, livestock fertilizer with subsurface irrigation effectively
enhanced crop quantity. Nitrogen absorption of plants using subsurface irrigation was more effective than that using conventional
fertilization. Regarding phosphorus absorption of plants, chemical fertilizers showed higher absorption than did livestock
fertilizers for both subsurface irrigation and conventional fertilization. Unlike nitrogen, phosphorus was highly absorbed using
conventional fertilization. Absorption of phosphorus and potassium were similar but phosphorus was not absorbed using livestock
fertilizers applied either using subsurface irrigation or with conventional fertilization.

Keywords : chemical fertilizer, livestock manure, no-tillage, subsurface irrigation
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Table 1. Livestock fertilizer composition.
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Table 2. Growth characteristics and flowering date in the ripening period of soybean with respect to fertilization methods.

Fertilization of subsurface irrigation

Conventional fertilization

Treatments Control LivgsFock Chep'{ical Control Live'sFock Chem‘ical
fertilizer fertilizer fertilizer fertilizer
Culm length (cm) 64.0 d” 973 b 111.0 a 557 e 72.0 ¢ 74.0 ¢
Stalk diameter (cm) 74 d 7.8 ¢ 9.4 a 6.87 e 6.5 ¢ 85 Db
No. of pod 223 e 327 a 350 a 24.0 cd 28.0 bc 293 b
Seed weight (g) 0.32 a 023 b 032 a 0.28 ab 0.24 b 0.29 ab
Flowering period July 31 July 29 July 28 Aug 1 July 31 July 29

“Means within a row followed by an identical letter are not significantly different, based on Duncan’s tests (P < 0.05).

Table 3. Total nitrogen of soybean with various fertilization methods determined using the Kjeldhal method.

Fertilization of subsurface irrigation (mg)

Conventional fertilization (mg)

Division Control Live.sFock Chan.ical Control LiveisFock Chep}ical

fertilizer fertilizer fertilizer fertilizer

Top part 70.33 a” 64.62 b 59.79 ¢ 49.17 d 39.27 e 3553 f

Underground part 341.58 f 1171.41 a 978.05 b 758.92 d 681.56 ¢ 915.20 ¢

Total nitrogen 41191 f 1236.03 a 1037.83 b 808.10 d 720.86 e 950.72 ¢
Nitrogen absorption of plant - 824.12 625.93 - 124.63 142.62

"Means within a row followed by an identical letter are not significantly different, based on Duncan’s tests (P < 0.05).
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Table 4. Total phosphorus of soybean with various fertilization methods determined using the Vanadate method.
Fertilization of subsurface irrigation (mg) Conventional fertilization (mg)
o Livestock Chemical Livestock Chemical
Division Control fertilizer fertilizer Control fertilizer fertilizer
Top part 23.39 d° 22.89 e 26.84 ¢ 21.36 f 28.09 b 3744 a
Underground part 2.58 a 0.57 d 0.15 f 0.65 ¢ 0.28 ¢ 1.54 b
Total phosphorus 2547 d 23.61 e 26.99 ¢ 22.01 f 28.37 b 3933 a
Phosphorus absorption of plant - -2.36 1.01 - 6.36 10.96
“Means within a row followed by an identical letter are not significantly different, based on Duncan’s tests (P < 0.05).
Table 5. Total potassium of soybean with various fertilization methods determined using atomic absorption analysis.
Fertilization of subsurface irrigation (mg) Conventional fertilization (mg)
o Livestock Chemical Livestock Chemical
Division Control fertilizer fertilizer Control fertilizer fertilizer
Top part 46.96 b” 3935 e 48.67 a 46.96 b 4190 d 45.61 ¢
Underground part 1.83 ¢ 240 b 0.71 d 0.63 e 1.84 ¢ 2.79 a
Total potassium 48.79 b 41.75 f 4938 a 47.59 d 43.74 e 48.39 ¢
Potassium absorption of plant - -7.03 0.60 - -3.85 0.80
"Means within a row followed by an identical letter are not significantly different, based on Duncan’s tests (P < 0.05).
Table 6. Analysis of soybean yield after harvesting with various fertilization methods.
Fertilization of subsurface irrigation Conventional fertilization
Treatments Control Livestock Chemical Control Livestock Chemical
ontro fertilizer fertilizer ontro fertilizer fertilizer
Population per 10a 57143 57143 5714.3 5714.3 5714.3 5714.3
No. of pod 49.6 b 63.6 a 58.8 ab 60.7 a 679 a 61.8 a
No. of seed 834 ¢ 1039 a 97.7 b 67.1 d 86.8 bc 103.7 a
100 seeds weight (g) 26.1 b 245 b 273 b 28.6 a 253 b 26.0 b
Yield (g) 91998 ¢ 118971 be 141046 be 191538 ab 212484 a 181239 ab
Index 100 129.3 153.3 208.1 231.0 197.0

"Means within a row followed by an identical letter are not significantly different, based on Duncan’s tests (P < 0.05).
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