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ABSTRACT: This study was conducted to evaluate the field application of the developed recommendation system in
organic rice (Oriza sativa L.) paddy and to investigate the mineral nitrogen content in soil and rice productivity. According
to the developed system, hairy vetch (HV), ryetrapeseed oil cake (R+OC), rapeseed oil cake (OC) for only basal fertilization
(OC-B), OC for split application (OC-S), pig manure compost (PMC), and chemical fertilizer (CHM) were applied to
paddy soil at the rate of 107~133 kg N/ha. Results were followed, unhulled rice yield of OC-S (111%), OC-B (110),
R+OC (106), HV (101), and PMC (96) were no significantly different with CHM (100). Also there was positive correlation
(R*=0.803") between unhulled rice yield and cumulative inorganic N in soil. For nitrogen use efficiency of rice, OC-B,
OC-S, and R+OC were not significantly different with CHM. In conclusions, the developed organic materials use
recommendation system was effective for organic rice productivity. It could be useful for organic farmer to apply the
organic materials use recommendation system for rice.

Keywords: organic farming, nitrogen use efficiency, nutrient management, soil fertility, rice yield
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Table 1. Chemical Properties of Soil Used in the Experiment
pH T-N T-C Av.P,05 K Ca Mg
Treatment
(1:5) (9/kg) (mg/kg) (cmolc/kg)
CON No fertilizer 6.3 0.75 7.6 494 0.38 5.1 2.0
CHM Chemical fertilizer 6.3 0.84 8.5 58.1 0.37 5.5 2.0
HV Hairy vetch 6.4 0.81 8.1 49.8 0.42 5.0 2.0
R+OC  Rye+Rapeseed oil cake (OC) 6.2 0.86 8.6 56.3 041 54 2.0
OC-B OC only basal fertilization 6.3 0.93 9.2 63.2 0.37 5.6 2.3
OC-S OC for split application 6.4 0.89 8.2 62.3 0.40 5.4 2.0
PMC Pig manure compost 6.5 0.89 8.9 74.3 0.55 5.7 22
Optimum range 5.5~6.5 - 12~17 80~120 0.20~0.30 5.0~6.0 1.5~2.0
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Table 2. Chemical Properties of Organic Materials Used in Experiment (Dry Weight)

. : N C ) P20s K20 MgO Ca0
Organic materials CIN ratio
% %
Hairy vetch 3.1 45 14 0.4 4.8 7.7 36.2
Rye 0.5 43 88 0.5 10.9 0.0 1.6
Rapeseed oil cake 4.7 39 8 2.6 44 10.1 423
Pig manure compost 1.5 34 22 2.3 20.5 8.9 243

Table 3. Nutrient Concentration and Application Rate According to Organic Materials Use Recommendation System

Nutrient concentration (%)

Application rate (kg/ha)

Treatment :

N P,0s K>0 Biomass (F.W) N P,05 K,0

CON - - - - -
CHM 46 17 60 - 107 41.9 30
HV 3.1 04 4.8 17,680 122 15.8 189
R+OC 0.5 (R), 0.5 10.9 4,100 (R), 126 74.6 345

4.7 (0C) 2.6 44 2,660 (OC)

OC-B 4.7 2.6 44 2,700 117 64.7 109
OC-S 4.7 2.6 44 2,700 117 64.7 109
PMC 1.5 23 20.5 17,900 133 203.8 1816

TCON: no fertilizer; CHM: chemical fertilizer (Urea, fused phosphate, KCI) ;

HV: hairy vetch ; R+OC: rye and rapeseed oil cake mixture;

OC-B: oil cake only basal fertilization ; OC-S: oil cake for split application ; PMC: pig manure compost.
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Fig. 1. Changes of soil inorganic nitrogen (NO; N and NH,*-N) affected by treatment over time. CON: no fertilizer; CHM:

chemical fertilizer ;
OC-S: oil cake for split application ;
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HV: hairy vetch ; R+OC: rye and rapeseed oil cake mixture; OC-B: oil cake only basal fertilization ;
PMC: pig manure compost.
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Table 4. Changes of Stem Numbers of Rice After Transplanting (ea/plant)

SEol fFEl%

° PN
e Y F

Day after transplanting

Treatment
19 35 50 69 90 125

CON 19 b 7.0 b 114 ¢ 122 ¢ 10.5 ¢ 114. b
CHM 43 a 11.6 a 177 b 183 a 159 b 16.5 a
HV 33 ab 13.0 a 220 a 17.6 ab 17.8 ab 152 ab
R+OC 50 a 12.0 a 19.7 ab 182 a 16.3 ab 18.1 a
OC-B 43 a 12.1 a 19.3 ab 17.2 ab 19.1 a 19.1 a
0oC-S 3.6 a 11.7 a 18.9 ab 17.3 ab 17.0 ab 17.6 a
PMC 39 a 11.0 a 16.6 b 16.0 b 156 b 16.0 a

TCON: no fertilizer; CHM: chemical fertilizer ; HV: hairy vetch ; R+OC: rye and rapeseed oil cake mixture; OC-B: oil cake only basal
fertilization ; OC-S: oil cake for split application ; PMC: pig manure compost.
*Values for each column followed by the same lowercase letter were not significantly different (P < 0.05).

Table 5. Changes of Leaf Area of Rice After Transplanting (mm®/plant)

Day after transplanting

Treatment
19 35 50 69 90 125

CON 166 b 518 b 917 ¢ 1,782 ¢ 1,221 ¢ 156 ¢
CHM 369 a 1,421 a 2,871 a 2,002 be 1,958 b 425 ab
HV 262 ab 1,520 a 2,750 a 2,898 ab 2,171 ab 348 b
R+OC 348 a 1,572 a 2,548 ab 3,166 a 2,286 ab 334 be
OC-B 307 a 1,580 a 2,312 ab 2,878 ab 2,269 ab 543 a
0oC-S 292 a 1,333 a 2,502 ab 2,785 abc 2,445 a 438 ab
PMC 298 a 1,322 a 2,100 b 2,643 abc 1,856 b 304 be

TCON: no fertilizer; CHM: chemical fertilizer ; HV: hairy vetch ;

fertilization ; OC-S: oil cake for split application ; PMC: pig manure compost.
*Values for each column followed by the same lowercase letter were not significantly different (P < 0.05).

F71E4-43l, 299
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Table 6. Yield Components and Yield of Unhulled Rice Affected by Treatments

Yield components Unhulled rice yield
Treatment No. of panicle RRGT TWGT NST yield -
(ea/m?) (%) (9 (ea) (Mg/ha)
CON 2278 d 925 a 324 ab 69.3 ab 50 ¢ 61
CHM 340.0 be 9.5 a 32.4 ab 73.9 ab 8.2 ab 100
HV 307.8 ¢ 9.8 a 32.0 be 843 a 8.3 ab 101
R+OC 400.8 a 935 a 32.2 abe 685 b 87 a 106
0OC-B 3744 ab 2.1 a 315 ¢ 76.4 ab 9.0 a 110
0oC-S 3433 be 926 a 328 a 82.3 ab 9.1 a 111
PMC 325.8 be 93.7 a 32.2 abe 75.2 ab 79 b 9
Pearson correlation coefficient (R%) 0.889™ 0.098 -0.213 0.480 - -

TRRG: Ratio of ripen grain ; TWG: 1,000-grain weight ; NS: number of spikelets per panicle ; CON: no fertilizer, CHM: chemical fertilizer ;
HV: hairy vetch ; R+OC: rye and rapeseed oil cake mixture; OC-B: oil cake only basal fertilization ; OC-S: oil cake for split application ;

PMC: pig manure compost.

*Values for each column followed by the same lowercase letter were not significantly different (P < 0.05).

¥ Correlation is significant at the 0.01 level.
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Table 7. Nitrogen Uptake and Apparent Utilization of Rice Affected by Treatments

Treatment N application rate (kg/ha) N uptake (kg/ha) NUET (%) N Balance (kg/ha)

CON - 42 ¢ - -

CHM 107 100 ab 542 a 7b

HV 122 76 b 26.1 b 46 a
R+OC 126 91 ab 38.8 ab 35 a
OC-B 117 111 a 59.0 a 6 b
OC-S 117 107 a 556 a 10 b

PMC 133 76 b 256 b 57 a

"NUE (Nitrogen use efficiency) = (N uptakereamen=N uptakecontol)/N application rate *100

TCON: no fertilizer; CHM: chemical fertilizer ; HV: hairy vetch ; R+OC: rye and rapeseed oil cake mixture; OC-B: oil cake only basal
fertilization ; OC-S: oil cake for split application ; PMC: pig manure compost

T*Values for each column followed by the same lowercase letter were not significantly different (P < 0.05).

Table 8. Soil Chemical Properties of Soil Affected by Treatments

pH TN T-C Av.P,05 K Ca Mg
Treatment
(1:5) (a/kg) (mglkg) (cmolc/kg)
CON 6.7 ns 0.67 ns 10.1 ns 375 b 034 b 5.2 ns 2.0 ns
CHM 6.8 0.73 11.0 44.1 b 029 b 5.5 2.1
HV 6.6 0.72 10.9 434 b 034 b 49 1.9
R+OC 6.5 0.83 12.1 447 b 037 b 5.0 1.8
OC-B 6.7 0.86 12.2 512 ab 032 b 5.2 2.0
0oC-S 6.8 0.77 11.2 440 b 032 b 53 2.0
PMC 6.8 0.90 12.2 639 a 0.55 a 5.6 2.0
Optimum ragne 5.5~6.5 - 12~17 80~120 0.20~0.30 5.0~6.0 1.5~2.0

TCON: no fertilizer; CHM: chemical fertilizer ; HV: hairy vetch ; R+OC: rye and rapeseed oil cake mixture; OC-B: oil cake only basal
fertilization ; OC-S: oil cake for split application ; PMC: pig manure compost.

*Values for each column followed by the same lowercase letter were not significantly different (P < 0.05).
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