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Abstract

This study performed to conduct a test to increase the amount of appropriate organic matter input to organic upland soil,
soil fertility, and its effect on the chemical changes and yield of corn in soil due to organic use. The pH level of the T1, TS5, and
T6 treatment zones where livestock excreta was used was raised to 6.0-6.5, the optimal range of the soil in Korea, and it was
confirmed that the pH value was appropriate. Electrical Conductivity (EC), organic content (OM), and total nitrogen (T-N)
were also identified as a trend of continuous increase. The quantity of corn gradually increased from 74.1% to 96.4% over the
four-year period with the use of organic materials compared to the beginning of the test, and the utilization efficiency of
nitrogen has also increased. The results of the study were found to have been able to examine the increase in quantity and
changes in soil chemistry through crop cultivation using organic materials such as natural materials, green manure crops , and
livestock manure compost, and it is also believed that the changes due to various factors such as soil environment, soil
microbes, and climate conditions need to be made through continuous research.
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QITHMIFAFF, 2011; MAFRA, 2014). jofjxl= &
715 =/dA1E, el S 2 HIAE 52
|- x| ol Tt HE APdste] Aoz 2
Skl Iti(Sohn, 1995). 7] s4ibaE AR SohR|=,
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Fig. 1. Study sites.
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Fig. 2. Annual corn growth survey results.
(A: Plant height, B: Plant diameter, C: Stem dry weight, D: Grain dry weigth)
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Table 1. Changes of yields of corn by treatment method in 2016 to 2019 and relative index to chemical ferilizer
2016 2017 2018 2019 Average
Treatment” Yield R?ﬁg{e Yield R(}féie\;e Yield Riﬁgf Yield R?ﬁg{e (Relative ~ F-value"
(kg/10a) %) (kg/10a) %) (kg/10a) %) (kg/10a) %) Index)
Tl 3472%¢  69.1 10082  77.0 1187.1"*F 868 12945  94.1  959.2(84.2)  31.04%**
T2 502.3*®  100.0  1309.2* 100.0 13682" 100.0  1375.0° 100.0 1138.7(100)  12.13%*
T3 808.4** 1609  799.9°  61.1  1464.9"* 107.1 13135 955  1096.7(96.3) N.S
T4 73588 1465 9738 744  877.4"® 641  12857% 935 968.2(85) 4.82%
T5 4535 903 - - 1606.1*° 1174 - - 1029.8(90.4)  13.73*
T6 3531 703 - - 1333.8°  97.5 - - 843.5(74.1)  71.00%*
T7 82.8°% 165  5047%® 38,6  551.3% 403 3858 281  381.1(33.5) N.S
F-valug” 5.02%* N.S 4.64%%* 59.78%*x* - -

* Test result is statistically significant at the P =0.05 level(*), 0.01 level(**), 0.001 level(***); NS = Not Significant result.,

1) The result is according difference by year, Capital letters. A>B>C...
2) The result is according difference by treatment, Lower case letters. a>b>c...

* T1(Animal manure compost), T2(Chemical fertillzer), T3(Hairy vetch-Tillage), T4(Hairy vetch- No-Tillage), T5(Crop rotation 1),

T6(Crop rotation 2), T7(No fertillzer)

Table 2. Nitrogen uptake of yields of corn by treatment method in 2016 to 2019

2016 2017 2018 2019 F-value”
Treatment
kg/10a

Tl 0.62¢ (#0.17)  3.12%  (z1.11)  446®  (x0.89) 724  (£0.98) 30.52%**
T2 0.96° (#0.66)  5.13%  (x1.29)  4.79°  (x045) 829  (£0.40) 43 89
T3 2.558¢ (#0.25)  1.98°  (*1.23)  4.62°  (2.08) 756  (0.86) 11.54%*
T4 2.408 (#0.75)  2.78%  (£1.26)  2.63%  (20.65) 728  (20.14) 25.35%*%
T5 1.50 (£1.52) - 645  (£2.01) - 11.63*
T6 0.96 (£0.53) - 515  (£0.45) - 109.5%++
T7 0.19¢ (£0.16)  0.41¢  (x0.14) 125  (x049) 241*  (£0.36) 28.99%**

* Test result is statistically significant at the P =0.05 level(*), 0.01 level(**), 0.001 level(***); NS = Not Significant result.,

1) he result is according difference by year, Capital letters. A>B>C...

* T1(Animal manure compost), T2(Chemical fertillzer), T3(Hairy vetch-Tillage), T4(Hairy vetch- No-Tillage), T5(Crop rotation 1),

T6(Crop rotation 2), T7(No fertillzer)

RE S O] A Bl MBS ATE E TIL TS, T6 Aekols gaaom Aa

T(Table 2), G2 S TR T3 A2|7Re] Aag SIACHP<0.05). S d=12] AaFf

) 27t

164l ]

2R *161 2.55 kg/10ao]lA] *194 7.56 kg/10a22 2 1919 Z7}2ke T2(7.3 kg/10a) > T1(6.6 kg/10a) >
7181931 T4 Al 16d 2.40 kg/10aold] *19d  T3(5.0 ke/10a) > T4(4.9 kg/10a) > T7(2.2 kg/10a) 2

728 ke/10a02 Z7l51Gic) Eat 7lBEp} igE o= SRIEQL) SshR(T2) Mt

RES ==

5 sao]
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Fig. 3. Changes of pH, electric conductivity (EC), oranic matter (OM), total nitrogen (T-N), available phoshate (Av.P,Os),
and exchangeable K (Ex. K") in soil during 2016 to 2019. The vertical bar stands for the standard deviation.

7P A SRIEISI=T, o Bl A8 f71AR0]
713 AA sl HoxER Aayay
o] F7AH| Rl sfehH| R HTE W] witof Uehd A
T2 FEcHLim et al., 2008; Lee et al., 2012; Im et
al., 2015; Ok et al., 2016).

3.2. RIIXHE AlBoll WE EYseHY Hat

719 Ao w2 moksialy B AukFig. 3),
pHE A[#127] 5.60190m], 4187k @13t 1910l

ZIEEER7EAE T1 A2 6.7, TS= 6.5, T6>
6.60= AF5oto] ESFo = 2-8517] 21737t pHELS
2 ZRIFATHP>0.05, Hong et al, 2010). ¥HH
T2(5.4), T3(5.8), T4(5.6), T7(5.6) A&|7-= T=5i5F HH
Sk L) 9k

A7 AEHEC) S AlEZ7] 0.35 dS/mo]goLt 41
7+ 8319 0of= T1-2 0.34 dS/m, T2=0.26 dS/m,
T3+0.24 dS/m, T4+=0.26 dS/m, T5+=0.36 dS/m, T6+
0.36 dS/m, T7-& 0.26 dS/m ©.2 FolX|AL} H|=35t
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ZAeFo = SRl girt.

ES 7 IEHOM)E AlAZ27] 9.9 g/kgthv] " 19|
O] A2 SRS T6-2-9.48 g/kg, T126.33 g/kg, T5
= 5.03 g/kg, T32 4.55 g/kg, T4+= 2.31 gkg, T2=
0.78 g/kg, T720.47 g/kg = FAAF O &2 25k = 7S
o2 sRIF}CE T4 HeE ARt e ZeftolA
HxPE FAA frebdo] ERIEIATHP<0.05). T3= 72
of ofgt Bkl up= Qls et Wi 71 8l =
RI%|AL Td= T3of| vjsf] EoJol| 27t o f71%0]
Z71F Aoy AZIE]o|(Kim et al., 2017; Ahn et al.,
2020), A7|AoR B 5 {70 Hals AnE
7} A Ao TAECK(Seo et al., 1998; Cho and
Chang, 2007; Ok et al., 2015).

2 AN WIBIE Ame 2k AlEZ7] 026
glkgtiB] " 192 A2 F715E T6+=0.59 gkg, Tl
0.36 gke, T3= 0.26 ghke, T5= 0.26 ghke, T2 0.05
gkg, T2 003 ghkg O 2RIsgic) 447k 471242
o] AEH T1, T3, T4, TS, T6 AzltolA] Fopde =Rl
= IITH(P<0.05).

137k EoslePge] Wi 5 GO AY. P,05)e] %
71Eo] 7Wg w=A| Uehydth Alf=27] 35.5 mg/kgtH]
1990 e Z7leke T1L 126.1 mkg, TS 76.3
mg/kg, T6-299.1 mg/kg ©] Z7F3H WHH(P<0.05), 1 2
T2+ 2.8 mg/kg, T3+ 3.1 mg/kg, T4+=4.9 mg/kg, T7
& 4.5 mgkg o= Hopgr) of= EH7} A8 A2t
(T1, T3, To)ollMl= EM] T I W=, 8= 575
o] ofgko & ARES) A 0 2t AlREITHKwak et al., 1990;
Kim et al., 2017). EAEZE0| A5 *X|2]74T3, T4)
O] FAQE AlRE: sk Ao R SRIEo] BEY F
AN S YISt o' 74 7] fleliAl= Al
H]gf 24o] WQ3st 7 0 2 YT Park et al., 2018).

EoFol Aghy e e WslE Al Ayl T2+
’16d 0.45 cmol/kg 914 19 0.40 cmol/kg, T7-2-°16
A 0.43 cmol/kg o4 °199 0.35 cmol/kg® 2124 0.05
cmoly/kg, 0.08 cmol/kg TASIICE FEASZES| A&
= Ag7 T3+=0.01 cmol/kg , T4+=0.02 cmol /kg 0=
Hsk7F A Qick NIAS(2008) 9] 84U s U7 1= 47|
831 S alolx] o] gleo] FAB4E Aeiy
of|4] 0.23 cmol/kgollA] 0.09 cmol/kg = HopH omn o]
-] ) B4 el el 2l e

Zlo] WA OR FAicks Az} nlE oo
2 Rlelo] ool thet Ai440] Aol vl Ladh 2
o gigker
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