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Organic Manure Compost and Inorganic Fertilizer Levels Affect Maize Growth in
Barren Soils

Kyung-Hee Kim', Gyu Won Kim?, Sang-Ryong Lee®, and Byung-Moo Lee*'

ABSTRACT This study aimed to investigate the effect of manure compost content on early growth of maize in barren soils, to
establish cultivation techniques that can increase maize yields on barren soils and to provide information on cultivation techniques.
The results showed that in the manure compost treatments (1,500 and 1,000 kg/10a), yields increased with increasing amounts of
manure compost compared to those of standard fertilization and decreased with decreasing amounts of manure compost. In
addition, in fields with the no manure compost treatment (0 kg/10a), yields decreased overall compared to yields of fields treated
with manure compost (1,500 and 1,000 kg/10a) regardless of the amount of fertilization. Maize growth was good irrespective of
variety when compost was applied in high amounts to the barren soil, but poor initial growth was observed in all varieties in the
untreated plots where no compost was applied to the barren soil. These results confirm that maize is affected by organic (manure
compost) fertilizer in all aspects of its growth, and that a minimum of 1,000 kg/10a of manure compost and two-thirds (0.6) of
chemical fertilizer should be applied to ensure stable maize yields, particularly when maize is grown on barren soils.

Keywords : barren soils, chemical fertilizer, maize growth, manure compost, yield
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Table 1. Comparison of soil chemical properties of the barren field before and after manure compost application.

Before cultivation

After cultivation

Soil
Cultivated land Barren land Manure 1,500 kg  Manure 1,000 kg Manure 0 kg
- (I)’HI.S) 7.0 5.3 5.5 5.3 48
2, .
(dsEi'l) 2.04 0.23 0.21 0.19 0.13
TKN
. 1267.00 104.35 321.06 291.88 186.80
(mg N kg™
TAN
. 125.00 13.40 43.80 35.03 20.43
(mg N kg™
I{(S)I 5.99 4.39 4.52 441 4.56
0
(goll\g'l) 33.91 16.48 17.82 16.65 18.24

EC, electric conductivity; TKN, total Kjeldahl nitrogen; TAN, total ammoniacal nitrogen; LOI, loss of ignition; OM, organic matter.
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Gwangpyeongok ‘é
Sinhwangok2ho
Dacheongok g
NPK(1)* NPK(0.6) NPK(0.3) NPK (1) NPK(0.6)  NPK(0.3) NPK(1)  NPK(0.6) NPK(0.3)
Manure 1,500 kg/10a Manure 1,000 kg/10a Manure 0 kg/10a
I Bar: 20 cm

Fig. 1. Early maize growth at the 6-7 leaf stage following manure compost and chemical fertilizer treatments. * 1, Standard
fertilizer application (N:P:K = 17.4:3:6.9 kg/10a); 0.6, application of 2/3 of standard fertilizer; 0.3, application of 1/3

of standard fertilizer.
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manure 0 kg manure 1,000 kg manure 1,500 kg| manure 0kg manure 1,000 kg manure 1,500 kgl manure 0 kg manure 1,000 kg manure 1,500 kg

Sinhwangok2ho
D Standard NPK 2/3 (0.6) Leaf number

Dacheongok
@ Standard NPK 1/3 (0.3) Leaf number

Fig. 2. Measurement of leaf length, SPAD (chlorophyll), and leaf number in early maize growth following manure treatment
in barren soils. Different letters for each bar indicate a significant difference at P < 0.05 using the Duncan’s multiple

range test.
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shetH| R(REAH]: 1, 0.6)F 7 Al&3F Ae|++& B3l
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Table 2. Comparison of agronomic characteristics of maize according to manure compost amount in barren land.

Manure Fertilizer s . .
compost (NP-K= Variety Days to silking  Plant height ngl}t of 100 Yield (ke/10a)
(kg/10a)  17.4-3-6.9 kg/10a) date (d) (cm) grains (g)
Gwangpyeongok 74 268a’ 31.7a 965.5+38a
1 Dacheongok 74 362a 33.9a 1085.2+72a
Sinhwangok2ho 64 209b 33.3a 892.6+63a
Gwangpyeongok 73 270a 32.3a 907.8+84a
1,500 2/3 Dacheongok 74 242ab 33.1a 1035.8+£55a
Sinhwangok2ho 64 212ab 33.3a 842.6+42ab
Gwangpyeongok 77 252a 30.5ab 853.0+=68ab
1/3 Dacheongok 74 222ab 31.2ab 782.7+32abc
Sinhwangok2ho 65 193b 29.6abc 718.9+19bcd
Gwangpyeongok 72 271a 31.7a 932.2+46a
1 Dacheongok 73 243ab 37.5a 1066.0+46a
Sinhwangok2ho 64 219ab 33.5a 910.5+80a
Gwangpyeongok 74 267a 31.3ab 869.0+64a
1,000 2/3 Dacheongok 75 233ab 31.6a 912.0+53a
Sinhwangok2ho 64 213ab 31ab 831.2+27ab
Gwangpyeongok 77 229ab 27.9bc 780.4+70abc
1/3 Dacheongok 78 211ab 29.8abc 738.4+22abc
Sinhwangok2ho 65 191b 28.5bc 685.6+49bcd
Gwangpyeongok 84 225ab 28.5bc 777.4+02abc
1 Dacheongok 85 203b 25.7¢ 531.6+19de
Sinhwangok2ho 75 185b 30.7ab 668.3+£27bcd
Gwangpyeongok 85 224ab 26.3 ¢ 659.9+27cd
0 2/3 Dacheongok 86 189b 24.9c¢ 370.8+77e
Sinhwangok2ho 75 176b 29.9abc 618.6+71cd
Gwangpyeongok 86 196b 24.2¢ 540.3+60de
1/3 Dacheongok 87 178b 18.6d 248.3+24e
Sinhwangok2ho 75 166b 25¢ 463.8+80de

Data represent the mean + SD of three replicates. *Values with the same lowercase letter in a column are not significantly
different at P < 0.05 using the Duncan’s multiple range test.

2w, 20, 2P, WHE 9L SRS 2 ok gt o EWE 9l A SIGTHTable 2). Table 204 )
(Table 2). S1A0% ole} 22 A3k HuAlo] Z1EAoR AT 1500 ket 1000 ke/loae wlais 23t EAH
HATel HUSF AT SINGIE S0l Y 2 KT Aol ol YA, 7 FF Y FIE Ao

S ooltn murE 7 gglth 3 HE HeT g Anpdow 2 Aot ¢l

oqw—LOﬂ’ﬂ SFTEE “;‘bl nE SHAA #71=((H ong 24 FH| 1,000 kg/10aS A=ty EH|E s}

) W= el tAL Aoz el B 53] Ak ko N8 A sk 8 ol dadon 41
Qolet Eafol A S4aE Al A9 ehgdoln 2 vlR(u)e} B4 wRNPK)Y AT Ah 24 F
o 9404 3RS sy 18] Ha 1,000 kg/10a] B o)1 AHTH RAL MK B Aa Alu] el 2

ulo} EEA] 23 (0.6)9) Sl 7 Agalok Al 4 9UrhAn ef al, 2022).
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B AT Mgk BN Hu] gao] S440) 27]

el HAE GRS 2ASL, AU A S5 53

S Sel7] 9Iak A 7o) et ARE ARt 4

ELE

1) FHupe Bl Hujae] WSS Eo] BAG] &
Ggrh EalA AAStEOL, HapAe] Hulg Ae)
SHA) gre FAlel ARERAE BE FEA 27
Agol RAG Aoz tehteh 7 EH0z 474 v
291 Hult S55 42 9Js) wEA] FFsor itk

2) A2 (24E/ ZA§+)~ mE Eu] 22]741,500, 1,000
kg/10a)o| A 64~65UZ 7} Z-E 2AYS HPou,
EH] T2 2 FH(EH] 0 kg/10a)of| A= 75U = oF 10 4
Lo zpolE otk ¥ FES(FAD L HHK(F
THYE)S BE EH| AHtoA] 72~T8YR 4123
Hop A7) 8~13Y A= A 28

3) BBl A2]54(1,500, 1,000 kg/10a)of| A= EH|o] W4
& FAFo] TV EEAR|(D)ol] HlB AlH]RFo] A
ot TAFE Aoyt W, g6 £A421510 ke/10a)
A= EH] #2]541,500, 1,000 kg/10a)o] B} k2]
o7 FAZFo] gayrt

4) SHE 4RY BE SHA §7
ol mA= Ao R gelsiglon, &
EgolA 445 sk A9 84

+0 Bk Ely] 98] 2|4 1,000 kg/10a2)]
H12/3 (FshR)E Al&sfoF gtk AR

£ AL SE2ATH FEATARIEANE: PI016265

+
022023)4 2918 vro} o 7go)e.
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