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The Effect of Long-Term Fertilization on the Yield and Quality of Soybean

No-Kwaun Park*, Jae-Kyu Kim*, Young-Jin Seo*, Seon-Do Park* and Boo-Sull Choi*

ABSTRACT

This experiment was conducted to investigate the effect of long-term fertilization on the yield and quality of
soybean. The yield of soybean was highest in the NPK+lime 1.5 Mg ha™ treatment. Carbohydrate content of

soybean was high in the non-fertilizer treatment and crude protein content was high in the NPK+lime 1.5 Mg ha™
and NPK+silicate 1.5 Mg ha! treatment, and crude lipid and ash content was high in the NPK+silicate 1.5 Mg
ha! treatment. The content of inorganic compounds were not different among treatments. Correlation between

P205/T-N and carbohydrate, crude lipid was -0.99%*, -0.94" respectively. Correlation between Mn and carbohydrate

was 0.95%, but others were not significantly different. Yield of soybean increased with lime application and protein

content increased with silicate application.
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Table 1. Chemical properties of upland soil used in the experiment

Treatment pH(1:5) OM T-N Av.P20s Si02 K Ca Mg
“““““ (%)------ --—-—(mgkg')---- -—---==(cmol" kg") —=-----
Non fertilizer 5.4 1.36 0.11 95 74 0.17 4.14 1.03
NPK 5.5 1.99 0.13 248 61 0.15 4.09 1.32
NPK+ Lime 1.5 Mg ha'! 7.6 1.97 0.12 153 388 0.23 7.03 2.38
NPK+ Silicate 1.5 Mg ha'! 7.0 1.74 0.12 114 817 0.14 6.64 1.58
A7 R St a A8 2 ke 2F 1.5 Mg ha! Al W etk 2%, #A5, @4, AdF2 23] 1.5 Mg
golglon 2 Helo AT EdF EE AR ha'x 2|7 718 =%kal 74t 1.5 Mg ha ‘A2 7}
6%5&204 Eggsde & 13 2o FAESTS 35 LU o R wkal e A3 1.5 Mg ha A2t
FAISe] B4 2 Alg st ST o Re A%, BAS, W%, WY Fe] FPA0
CGopel RAE EQSURA(5EAEA, 198001 Sl 998 F Acw Adey
oA o F718 % £42 HeSO0s-Hz0:2 AHE-3]
F AAEFEA/E AAAD, 29N FFe 2. Hzl2t Zalo| 2
Kjeldhal§& AHgste] &) AlFE FaA] 4AH&Es) 32 AR7te] 7ol F4AF zkelE vEhdl Zlolth
R, 2L Sy FEUS AgAARon, ARG wratE gge TulPolA g wov] vud g
Fe 600 TolA A7 F FAMSIE Alakek o g2 M3 @ A A FellA] mokam AW ke At
e ARFEVE AL e, gsks o Ak 1.5 Mg ha 'Ag FelA 7k #=skth, Wyn
S bl + 2 A+ 23] B4+ 2 G+ R TS Jones(1967)%& calciume] ATPase%s2| &A%
w gto 2 St dAlgleke EgsleEAHo A& & F7MZIk B a8kl B3 Horst (1986a) = 1
ERE ] sro] REahw ¥71514k0] ATP, ADPR 4&4e] of
AT Bz vlfo] 43)sh fFate] B4 oL
Z2a 5 A Qe 2ANA FBAe 8l YHE sucrosert
ol Ao g o] RS XA Atk 3%
1. 72 Tdea H o dot. FEFFe F4 1.5 Mg ha'Ael 771 7H &
i 2= ARt FETFA aLs FEY Aol vE AT,
Table 2. Soybean yield and yield component
§ Length of main No. of branch No. of nodes 100seed Seed yield S5 i
Tpgaiat stem (cm) plant™! palnt’! weight (g) (kg ha'!) el itides
Non fertilizer 333 3.3 25.8 19.51 1293 81
NPK 37.0 3.7 25.0 19.47 1603 100
NPK+ Lime 1.5 Mg ha' 40.7 4.1 21.7 19.30 2090 130
NPK + Silicate 1.5 Mg ha'! 38.6 3.9 26.2 19.28 1770 110
Table 3. Effect of fertilization on the carbohydrate, protein, lipid, fiber and ash content of soybean
Treatment Carbohydrate Protein Lipid Fiber Ash
_______________________________ (Do)gff_A_A___________________.__ﬁ‘-
Non fertilizer 25.33 37.90 19.32 3.30 4.46
NPK 23.96 40.06 18.08 3.71 453
NPK+ Lime 1.5 Mg ha™ 23.38 41.71 16.94 3.81 4.41
NPK+ Silicate 1.5 Mg ha'! 23.18 43.08 16.40 3.56 4.21
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Table 4. Effect of fertilization on the mineral content of soybean

Treatment P20s K20 CaO MgO Fe Mn
(%) — emrm—ssesesssesecesmmms (mgkg!) ——====——===—="=-——-----
Non fertilizer 1.21 230.9 40.7 66.9 56.7 648.3
NPK 1.25 219.7 41.1 70.2 43.3 110.0
NPK+Lime 1.5 Mg ha™ 1.27 226.1 35.9 73.0 28.3 55.0
NPK+Silicate 1.5 Mg ha 1.25 217.2 35.5 69.1 28.3 78.3
Table 5. Correlation coefficient between mineral content and chemical component
Treatment P205/T-N K:0/T-N CaO/T-N MgO/T-N Fe Mn
Carbohydrate -0.99* -0.74 0.40 -0.93 0.76 0.95%
Protein 0.93 0.67 -0.56 0.83 -0.69 -0.86
Lipid -0.94* -0.74 0.58 -0.87 0.66 0.86
Fiber 0.47 0.69 0.60 0.93 -0.57 -0.89
Ash 0.91 -0.37 0.79 -0.30 0.31 0.31
** @ significant at 5, 1% level.
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