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Effect of Green Manure Crops Incorporation with Rice Cultivation on

Soil Fertility Improvement in Paddy Field

Chang-Hyu Yang, Jin-Hee Ryu, Taek-Kyum Kim, Sang-Bog Lee,

Jae-Duk Kim', Nam-Hyun Baek, Sun Kim, Weon-Young Choi, and Si-Ju Kim

Department of Rice and Winter Cereal Crop, NICS, RDA, Iksan 570-080, Korea

'National Institute of Crop Science, RDA, Suwon, 441-707, Korea

This study was carried out to investigate the improvement effect of soil fertility by incorporation of
GMC(green manure crops) at rice cropping after cultivation GMC such as the barley for alternative rye in
paddy field over the past two years(2006~2007). Plots, which consisted of incorporation time of GMC as
rye; heading stage, barley; heading stage, heading stage of rye and 10days after heading stage were divided
by amount of applied rates; standard fertilizer fertilization, diagnosis fertilization and non-fertilization.

we investigated change of soil physico-chemical properties, degree of decomposition on GMC in soil,
growth and yield potential. The obtained results were summarized as follows. The fresh weight of GMC at
incorporation time on heading stage of rye, heading stage and 10days after heading stage of barley were
2,715, 2,352, 2,867 kg 10a" respectively. Content of total nitrogen at three incorporation times was 1.31,
1.46, 1.38% and the C/N ratio were 33.4, 28.7, and 34.6, respectively. Some soil physical properties, such as
soil hardness and bulk density tended to decrease with incorporation of GMC, while surface soil depth and
porosity were increased. Some soil chemical properties, such as content of exchangeable cations and cation
exchangeable capasity(CEC) were increased with incorporation of GMC compared with before
experiment. Rice yields was increased 3~9% in diagnosis application plots on application of barley
compared with control(559 kg 10a™) and incorporation of barley caused to improve perfect kernel ratio
73.6~78.7% in appearance characteristics of brown rice compared with cotrol(73.0%). It was found that
incorporation with 10days after heading stage of barley was more effective to reduce chemical nitrogen

fertilizer and to improve soil fertility.

Key words : Green manure crop, Incorporation, Rice, Soil fertility, Paddy field
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Table 1. Physical properties of subsoil before experiment.
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Hardness density Porosity Soid Tiquid Gasoons Texture

mm Mg m® %

18.3 1.61 39.1 60.9 36.0 3.1 SiL
Table 2. Chemical properties of top soil before experiment.

pH EC T-N OM Av.P:0s Av.SiO2 K Ca Mg CEC

1:5 dSm' gkg’ — mgkg" - cmole kg

6.15 0.53 1.417 20.9 88 90 0.42 50 22 11.1
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Table 3. The content of mineral compoments with incorporation time on green manure crop.
Division' T-C T-N P20s CaO K0 MgO Na.O
%
Rye HS 43.7 1.31 0.49 0.31 1.64 0.13 0.35
HS 41.9 1.46 0.59 041 2.29 0.16 041
Barley 2 DAHS 443 1.44 0.66 0.40 2.58 0.16 0.44
10 DAHS 47.8 1.38 0.46 0.35 2.96 0.15 0.37
"HS: Heading stage DAHS : Days after heading stage
Table 4. The component content of fertilizer with incorporation time on green manure crop.
Division' N P:0s K0
kg/10a
Rye HS 5.6 2.1 7.0
HS 6.2 2.5 9.7
Barley 2 DAHS 6.9 32 12.3
10 DAHS 7.1 24 153

"HS: Heading stage DAHS : Days after heading stage
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Fig. 2. Change of C/N ratio in soil on green manure crops.
" BE: Before experiment, MTS: Maximum tillage stage

PFES: Panicle formation stage, HS: Heading stage,

RP: Ripening period
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Fig. 3. Change of inorganic nitrogen content in soil during
growth season.
' MTS: Maximum tillage stage, PES: Panicle formation stage

HS: Heading stage, RP: Ripening period

L) 2

HE 3 AlH e mE
3= Table 59 7+t

)

o
7

KO

A H
2 A~ /\gg.

4 Al

—

Table 5. Changes of nitrogen content and leaf color with fertilization method and green manure incorporation on growth season.

MTS PFS HS

Division' Total Leaf Total Leaf Total Leaf
nitrogen color nitrogen color nitrogen color

% SPAD % SPAD % SPAD

Control(SF) 2.59 40.0 1.91 320 1.23 29.8
DE 2.68 40.0 227 375 1.75 347

Rye NF 248 39.8 2.15 36.0 1.49 329
DF 3.06 417 235 375 1.54 34.0

Barley NF 264 404 202 33.1 142 33.1

"MTS: Maximum tillering stage, PFS: Panicle formation stage, HS: Heading stage
SFF: Standard fertilization, DF: Diagnosis fertilization, NF: Non fertilization
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Table 6. The change of soil physical properties and surface depth with incorporation on green manure crop.

. Surface Soil Bulk . Three phases
Division . Porosity - —
depth hardness density Solid Liquid Gaseous
cm mm Mg m> %
Control 11.5 19.8 1.598 39.7 60.3 39.6 0.1
Rye 13.5 194 1412 46.7 533 454 1.3
Barley 12.5 16.5 1.360 48.7 513 424 6.3
Table 7. The change of soil chemical properties with incorporation on green manure crop.
st oM Av. Ex. Cation CEC
Division P:0s K Ca Mg
gkg’ mgkg' e cmole Kg ~---mmmmmmmmmmmmmeeee
Control(SF) 18.1 60 0.59 74 23 12.1
DF 18.3 85 0.31 35 1.7 11.0
Rye HS
NF 18.3 84 0.30 35 1.6 109
Hs DF 20.9 83 0.61 8.5 23 13.6
NF 20.5 89 0.57 10.0 23 13.3
DF 21.0 71 0.54 79 23 13.1
Barley 2DAHS
NF 20.6 76 0.57 89 2.3 12.8
DF 20.3 79 0.69 7.6 2.8 13.0
10DAHS
NF 18.8 76 0.69 7.8 2.8 124

" SF: Standard fertilization, DF : Dignosis fertilization, NF : Non fertilization

HS : Heading stage DAHS : Days after heading stage
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Table 8. Yield and yield components of rice with incorporation on green manure crop and fertilization method.

. No. of No. of Percent 1,000 Yield
Culm Panicle . . . . .
Division' panicle per  spikelet ripened grain milled .
length length . 5 . . . index
hill per m grain weight rice
---------- [0 B ea %1000 % g kg 10"
Control(SF) 712 19.2 14.6 324 85.1 212 559 100
DF 782 20.0 15.6 38.7 63.9 204 545 97
Rye HS
NF 71.0 18.6 13.6 29.6 729 214 476 85
HS DF 80.6 19.7 14.6 355 85.1 21.8 576 103
NF 71.1 169 12.8 26.3 90.4 21.6 445 80
DF 82.2 192 16.0 384 79.2 21.0 592 106
Barley 4DAHS
NF 70.9 17.5 11.7 22.6 92.1 22.0 453 81
DF . 19.4 15. 4 2.1 21. 1
LODAHS 83.5 9 59 36 8 0 609 09
NF 70.5 17.0 113 24.4 87.3 21.6 424 76
LSD(5%) 158.6
CV(%) 132

" SF: Standard fertilization, DF : Dignosis fertilization, NF : Non fertilization
HS : Heading stage DAHS : Days after heading stage
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Table 9. The appearance quality in brown rice with incorporation on green manure crop and fertilization method.
Imperfect grain
e Prefect
Division ain Broken Immature Damaged Dead
8 kernel kernel kernel kernel
%
Control(SF) 73.0 43 39 15.8 30
Rye s DF 712 52 4.6 153 37
NF 67.5 52 52 15.5 6.7
HS DF 771 25 34 15.6 14
NF 78.3 22 29 15.8 0.9
DF 73.6 L. . : .
Barley ADAHS 9 35 19.1 2.0
NF 78.6 1.3 1.8 17.1 1.1
DF 782 0.8 23 174 1.2
10DAHS
NF 78.7 1.8 2.3 16.3 0.9

" SF: Standard fertilization, DF : Dignosis fertilization, NF : Non fertilization
HS : Heading stage DAHS : Days after heading stage
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Table 10. The chemical characteristics in brown rice with incorporation on green manure crop and fertilization method.

Division' Moisture Protein Amylose Fatty acid
% mg
Control(SF) 12.7 84 19.1 19.7
Rye HS DF 12.7 8.6 19.1 19.8
NF 12.8 84 19.1 19.8
HS DF 133 8.8 19.2 19.9
NF 134 9.0 19.3 20.9
Barley ADAHS DF 13.0 9.0 19.2 20.7
NF 134 9.1 19.2 20.7
DF 13.3 9.0 19.2 20.7
10DAHS NF 129 93 192 206

" SF: Standard fertilization, DF : Dignosis fertilization, NF : Non fertilization
HS : Heading stage DAHS : Days after heading stage
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