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ABSTRACT

This study was conducted to improve utilization efficiency of accumulated phosphorus
in soil applied into farmland as chemical fertilizers. The obtained results are as follows;
- After treatment of organic acid and citric acid, at a rate of 10, 20, and
30kg/10a; soil pH at harvest was increased to 6.15, 6.22, and 6.43, respectively.
Soil EC was decreased to 1.49, 1.47, and 0.97dS/m, respectively.

- The chinese bage yields for organic acid treatment were 6,323 ~ 6,895kg/10a,
which is not significant in other treatments.

- Eco-friendly materials, rice bran and wheat bran, were amended at a rate of 50,
100, and 200kg/10a, and the contents of phosphorus in soil at harvest were
1,068 ~ 1,199mg/kg, similar to the level before the treatment. The chinese
abbage yields with rice brain and wheat bran at a rate of 150kg/10a were 2,484
and 2,525g/plant. These results implied that chemical fertilizer could be replaced
by eco-friendly materials including rice brain and wheat brain..
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T 1. RII4&HCitric acid)X2l8 &) Eo RI|42 &
2 = pH EC OM  P,0s Ext. Cation(cmol+/kg) NOs-N NO4—N
(1:5) (dS/m) (g/ka) (mg/kg) Ca Mg K  (mg/kg) (mg/kg)
10kg/10a  6.15 1.49 286 695 7.36 248 1.31 778 577
20 6.22 1.47 288 669 755 271 121 799  7.47
30 6.43 097 296 684 721 233 124 327  4.90
2Hel 6.25 097 26.6 653 6.82 221 121 555 560
QIME HIZE E20l XMelotfis B eldtg H=0| Ol88otALE, EdE RN U=
Fe, Al, Ca EF2 Z&2 ot 2IA0] DAESHLULE, JIE QN 25t SAZ=0 SIS
MelotgE WM oledst ZEE ¢ U= 2ato] gets LA 8D EUdE SFE s &2
A5 2t 0|84l AI-P, Fe-P, Ca—P2l &&= 2H2ldl dlol RII4= Xelgh UM =
H UEHLE ZE8S B2l 2XEHlE Ca-P>Fe-P>AI-P2 =22 0l A S(1995)01 & A
N AETHEHRIOIAN E22] SHEYE olatE 22X XASH 2%t 2XIdl= & 0I/U2H, FI
& He2lol ofst E2F pHESt=E 2dtE 20| 0l8ot=0l IR S8t R4ds &2 = UL
H 2. RI4H(Citric acid)MelE 20| ELE S3Y Q&
2 2 UsableP AP Fo-P Ca-p  Hodudtant Occluded-
10kg/10a 48.4 2.9 386 376 68.4 3.4
20 48.9 4.1 360 362 67.2 4.2
30 54.6 6.4 383 434 68.5 3.8
2Hel 43.6 3.2 349 301 66.0 3.5
I Helg dMsaE) s B MFA4E2 X0 Hiol |14 XHelIt Ex=
CtA Aol 8 X0l gle dEoIfy] =2 2Hd2l 6,6960 dloi H™el+=
6,323~6,895kg/10a }U2Lt SHAE R&e = JE0IRULH.
I 3. RII4HCitric acid)Xelg E0IE MF Y &
a9 33 g4+ g84 s WE AE g5 ua s
= (cm) () (SPAD) (JH/Z) (cm) (cm) (Brix) &= (kg/10a)
10kg/10a  12.1 262 50 193 6.2 6.9 55 41  %,697
20 115 259 50 198 6.2 6.8 55 4.1  %,895
30 1.4 277 50 183 6.2 6.9 55 41  %,323
22l 11.8 251 52 202 6.0 6.8 55 4.1  %,69

J = : DMRT(0.05)
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H 6 35 EAS SFE A4 &
2+ = Usable—-P Al-P FeP Ca-P
A4 2,000kg/10a 17 7.4 434 244
2YJ12 2,000kg/10a 85 6.3 526 218
21 4F 25kg/10a 33 6.7 462 222
fHel 18 3.3 482 191
BALE YIS0 Qs Melg FdE=2 Xl 1.58kg/=0 Hlio  HMelF=

IS0l B=EHe

]
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M =20 B0X=s RS2 M2ALDH, == &
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2,000kg/10a 26 47 19 9.4 1,313 343
Ul
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Il 26 56 21 1.3 1,459 484
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Fxcl 29 56 22 11.4 1,580 428
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L. M2lg &) EL9 RILZE &

0= pH EC oM P,0s Ext. Cation(cmol+/kg) | NOs—-N

- (1:5) | (dS/m) | (g/kg) [(mg/kg)| K Ca Mg | (mg/kg)
0 50 6.32 0.34 31.2 1,130 1.37 5.53 1.23 29.5
(kgE/1Oa) 100 | 6.24 0.28 34.1 1,199 1.38 5.80 1.46 18.2
150 | 5.87 0.35 34.1 1,162 1.57 5.63 1.43 29.5
o2 50 6.01 0.20 32.6 1,087 1.03 5.75 1.42 12.3
(kz/ma) 100 | 6.16 0.28 33.7 1,069 1.54 5.46 1.12 23.6
150 | 6.03 0.26 35.6 1,058 0.90 5.52 1.34 18.7
= J14H20kg/10a)| 6.45 0.23 31.3 1,111 1.32 5.81 1.13 11.3
o1 AHBkg/10a) 6.14 0.17 31.2 1,076 0.80 5.45 1.11 7.5
22l 6.33 0.30 31.1 1,110 1.86 5.17 0.93 22.4

Xelg ti=ol =22 fHal 1,549g/30 Hiol HH= 1,995~2,483g/F2 +=F0IU2MH,
Jl2e 1,8509/F~2,625g/F2 =&E2=Z HMH LIS 150kg/10axcliM R2ASL U=
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(& (& (cm) (cm) (a/F) (a/F)
0 50 12.0 50.3 38.8 21.5 3,012 2,055:2
(ka/10a) 100 15.3 51.0 39.2 22.5 3,140 1,995
150 12.0 51.3 38.2 20.6 3,715 2,483%
2|2 50 10.3 53.3 39.8 20.8 2,717 1,8502
(ka/10a) 100 12.7 53.0 43.2 22.0 2,958 1,860
150 10.3 48.0 38.7 19.2 3,542 2,525%
KI14H20kg/10a) 12.3 47.7 39.8 23.6 3,063 1,888°
01 AH(Bkg/10a) 13.3 51.0 39.3 20.5 3,238 2,010%
2 el 13.0 49.3 38.0 20.9 2,554 1,549°
J DMRT(0.05)
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