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ABSTRACT

This study was carried out to elucidate optimal application rate of the
complex fertilizers containing livestock manure. Paddy rice was cultivated at silt
loam soils in 2013 and 2014. The fertilizer ratio (N-P-O5-K-O) of complex
fertilizers used in the experiment were 13-11-9%. The standard amount of
chemical fertilizer 90 kg ha ! of nitrogen, 45 kg ha ! of phosphate, and 57 kg
ha' of potash, respectively (control). The livestock manure-containing complex
fertilizers were applied at 0, 80 and 100% levels as basal dressing and the
additional chemical fertilization rate after 80% complex fertilizers application was
209 fertilizer application rate. The growth parameters, yields, and nitrogen use
efficiency of rice treated with additional 209 chemical fertilization rate after 80%
complex fertilzers application was not different from compared with that of
control. Thus, optimum application rate of the livestock manure-containing
complex fertilizers as a basal fertilization was determined to be 100% of

standard application rate.

Key words : Complex fertilizer, Livestock manure, Rice
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2. A% 2 W

E AL 201395 2014974 A7 EEg7)EY = A AP FEF
ATh AW 3848 EFAHTE ﬂ%zio}oi A, E%/‘]Hl 78] A2 80%,
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49 209 HFske] 5€ 20 A H*‘HE] 30x14cmz 7] Al o] %3}
AtdGEoI o Ty 3k ow A5 i x| stk JHE %
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EGEAE Alss AT & S48t 245 2mm AE SN AS FAA

2 3t NOs-N&= 2 M KCl 907 H=35o] KjeldahlH o2, pHE A=<
E 15(w/v) &= iﬂo}oﬂ pH meter (ATI orion 370)2 A3} o,

< whe} 234541 7](GBC Cintra 40)2 H] 4] A #3}¢)
F2 588t Kjeldahl o2 #4834, 7 e+ 15,:
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w2 nas
el 19F 09 59 W

2013 2014  Hd 2013 2014 Her 2013 2014 Hit
1 EFAM (A x) 156 204 180 214 217 216 20.1 204 20.3
2. A 109 11.6 11.3 17.3 150 16.2 16.6 154 16.0
3. 7 E 80% 153 193 17.3 216 217 217 20.2 203 20.3
4. 7 5 8006+57H] 155 194 175 217 216 217 20.1 205 20.3
5. 7l s 100% 16.1 232 19.7 237 238 238 21.0 233 22.2

224 F9 T-N, P05, KO 5 FESdF A, A5 2> JFoz Hn
ol N&% 72 FEFFE o on] thzet Byl 80%+H], 100% Al-&T-3t
e 5 AFOIATHE 3, 4, 5).

_

# 3. AEAN T-N kg kg™
o]% 30 2
alehics 2013 ] O2‘(;14310 boFiy 2013 50014 it
1. EEAM(HE) 16.2 16.7 165 136 139 138
2. FAE 151 15.7 154 12.3 12.7 125
3. 51 80% 16.1 16.6 164 135 138 13.7
4. B4 80%+571] 16.2 16.7 165 136 138 13.7
5. 1] 100% 169 17.3 171 14.0 14.1 14.1
F 4. AEAY POs (g kg ™)
olo)s o o
A 2013 10;(314310 . ot 2013 ng Hat
1. EEAM(Hz) 54 6.5 6.0 6.0 6.0 6.0
2. FAE 50 6.1 56 54 56 55
3. 51 80% 54 6.4 59 59 6.1 6.0
4. 51 80%+571] 53 6.5 59 58 6.1 6.0
5. 20] 100% 56 6.8 6.2 6.2 6.3 6.3
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F 5 AEAYW KO Fd(g kg
19} 309 602
A 2] &

2013 2014 At 213 214 i
EEAM(HR) %54 307 281 248 275 %2
g 237 286 %2 29 %56 213
. 2] 80% 259 06 283 %52 274 %3
) 800%6+5°H] 258 06 282 %53 75 %4
2] 100% %6 312 289 %0 283 272

A 2] ZUR| & W3E AR A3 # 6, 79 2o #
FrolE8e Huje AlgFol T/ESE fAsE AFgeldoen, gzt A
S} u]Z=3 Hu)o] Al §FES 80%+5H], 100% Al-&To] Yt
6. A& HEF(Mg ha')

o] F 309 60! 1409

A

2013 2014 bFiy 2013 2014 3t 2013 2014 it
. EEANM(UR) 1.37 1.00 1.19 3.22 543 4.33 12.44 1252 12.48
. A 057 0.35 0.46 1.77 2.30 2.04 9.01 9.20 911
. =] 80% 1.36 0.99 1.18 3.20 5.34 4.27 10.99 10.86 10.93
. E] 80%6+57H] 1.37 1.00 1.19 3.21 5.39 4.30 1252 12.58 1255
. 2] 100% 151 1.04 1.27 364 5.68 4,66 12.62 12.30 12.46
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7. A=A AAFTFol&E&(%)

) o|e}% 309 602 1409 (5:871)
A2 &
013 2014 WF 13 014 FF N3 04 AT

L EEA (2 9 16 18 ® % 277 3l R3 37
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) 809 v 1 1w w27 7w w8 2A9 24
. Eu) 8096+ ] 9 15 17w % 27 N2 X6 34
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EYS 9 NHS-N, Av.P:Os Ex-K g 0] Al &&Fo] S7tdSE =
< FFE BYom AEA Fo S FH dE55H 22 FIFoE dxT9 o
gk Huje] A& 80%+H], 100% A&7l ATHGEE 8, 9, 10).

# 8 EY¥ % NH, -N(mg kg'!) W3}
5195 302 50l
Al 2013 2014 At 2013 2014 At

1. EA(=x) 21.3 13.0 17.2 29 25 27

2. FAE 99 6.7 8.3 2.3 1.7 2.0

3. EH] 0% 21.6 9.7 157 2.7 25 26

4. 5] 80%+571] 22.2 11.3 16.8 2.7 26 27

5. 51] 100% 339 16.0 25.0 3.0 2.8 29
I 9 EY F Av.P,Os(mg kg!) ¥3}

o]%}% 30 604 1404 (X E%)
A 28 Al
2013 2014 Hat 2013 2014 At 2013 2014 Hat

1. EA(H=x) 33 39 47 43 35 45 40 31 43 37

2. A8 33 36 43 40 26 41 H# 28 36 32

3. EH] 0% 33 37 47 42 31 45 3 30 47 39

4. B 80%+571] 33 38 49 44 30 47 39 30 47 39

5. 51] 100% 33 40 49 45 36 48 42 33 48 41
% 10. E% = Ex-K(cmol kg™!) W3}

&5 304 604 1409 (A 8%)
A28 AldA
2013 2014 ot 2013 2014 At 2013 2014 At

1. EA(H=x) 0.27 0.30 0.44 0.37 0.30 043 0.37 0.25 0.31 0.28

2. 748 0.27 0.27 041 0.34 0.26 0.40 0.33 0.23 0.28 0.26

3. 51] 80% 0.27 0.36 045 041 0.32 0.44 0.38 0.25 0.34 0.30

4. B 80%+571] 0.27 0.36 0.46 041 0.31 045 0.38 0.25 0.34 0.30

5. 51] 100% 0.27 0.37 0.49 043 0.35 0.48 0.42 0.26 0.35 0.31
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uh, vl g wj & F

HoAu) 717 = iz o Hat wlek wlE%F 1.74kg ha ! dlo] ®a] sjH| R Q)
HH] 80% A&7l 1.30kg ha' d1o= 25% Uio}giob} gzteh Ax =9
gFo] 7+-e Eu] 80%+FHI20% A&t EH] 100% Al&TolAE 1.58~1.72kg ha
d'e= dz9 dAg o]z} A1 3).

0

1.74(100) 1.72[9&)
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TEFE= AJolzh fisdth 201499 A= 20139 e Ao w thxT 512Mg ha'l
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S Aol7b YUATHE 11). webA 3|sHARES o &3t Axg shss Ai
9Pkg ha' sNFHEFS 100% 7]H1= 13|k A|&3-AY 80%(N 72kg ha )E 7IH|= FaL
0] 20%(N 18kg ha )= ZAHWEE A8 6} w2 A7

=
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X1 FHFTAE8AE 9 B
S FEIF TEE ek
A28 N = ) (%) (Mg ha")
13 ‘14 ¥y 13 ‘14 By 13 14 #1314 Hyt
L ZEA (M2 163 174 169 761 742 B2 %69 %4 967 47% 5122 4%
2. FA4g 124 122 123 685 660 673 %H4 973 94 33% 368 34
3. EH] 80% 160 156 1568 715 720 718 %3 960 962 416b 436b 4%
4. Bn] 80%+<=H] 162 176 169 74 748 1 %5 %1 963 472 515 493
5. EH] 100% 165 180 173 73 712 733 %8 %3 9%l 47% 502a 483
CV(%) == 1.8--34
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