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Abstract

BACKGROUND: In Korea, green manure has been
cultivated for reducing chemical fertilizer application,
maintaining soil fertility, and feeding livestock in winter
season. We evaluated the phosphate balance under green
manure-rice cultivating system with different removal rates
of green manure for maintaining soil fertility.

METHODS AND RESULTS: The barley and hairy
vetch mixture was selected as the green manure in this
study. The barley and hairy vetch was sowed at a rate of 135
and 23 kg/ha, respectively, without fertilizer application.
Total aboveground biomass was 12000 (barley: 5400 kg/ha,
hairy vetch: 6600 kg/ha) kg/ha, and these green manure
were incorporated with different input rates before rice
planting. The input rates of green manure in this study were
0 (NPK+0%), 25 (NPK+25%), 50 (NPK+50%), 75 (NPK+75%)
and 100 % (NPK+100) and the standard fertilization (NPK)
without green manure cultivation. All treatments were
applied with standard fertilizer (N-P-K: 90-19.6-48.3
kg/ha) before rice planting. The highest rice yield was
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observed in NPK+50% which was 20% higher compared
with NPK. The phosphate balance with different incorporation
rates of green manure was-104.0,-76.8,-52.9,-27.4, and 6.0
kg/ha for NPK+0%, NPK+25%, NPK+50%, NPK+75%,
and NPK+100%, respectively.

CONCLUSION(S): The use of green manure for livestock
feeding in green manure-rice cropping systems could
remove a huge amount of phosphate. This cropping system
strongly requires phosphate application before green
manure seeding for maintaining soil fertility.
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Table 1. Soil properties at the beginning of the experiment

pH OM Av.-P,0Os Ex.-Cations (cmol/kg)
(1:5) (g/kg) (mg/kg) K  Ca Mg
58 9.8 63.2 028 47 118 C(lay loam

Soil texture
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Table 2. Phosphate output by green manure

Phosphate (kg P /ha)

Treatments

Barley Hairy vetch Total
NPK 0 0 0
NPK+0% 47.5 54.1 101.6
NPK+25% 35.6 40.6 76.2
NPK+50% 23.8 27.1 50.8
NPK+75% 11.9 13.5 254
NPK+100% 0 0 0

w0 2HE Sl W B $8 Table 304 K= vt
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Table 3. Phosphate uptake by above ground tissues of rice and yield of rice

Treatments Phosphate (kg P /ha) Yield

Rice Straw Total (kg/ha)

NPK 15.7 3.0 18.7 5892°
NPK+0% 195 4.5 24.0 6040°
NPK+25% 174 4.8 222 7220
NPK+50% 19.7 39 23.6 7260°
NPK+75% 17.8 5.8 23.6 7040
NPK+100% 13.6 2.0 15.6 7010°

Yield means within a column followed by the same letter are not significantly different(P=0.05) by Duncan multiple

range test.

Table 4. Phosphate balance under green manure-rice cropping systems

Phosphate balance (kg P /ha)

Input (A) Output (B)
Green manure . . Green manure . . Balance
. Rice cropping . Rice cropping (A-B)
cropping cropping
Chemical Total Hai Total
Seed Rainfall Seed Rainfall e.rr.uca Barley ary Straw  Rice
fertilizer Vetch
NPK 0.0 0.26 0.1 1.26 19.6 21.2 0 0 15.7 3.0 18.7 25
NPK+0% 0.41 0.26 0.1 1.26 19.6 21.6 47.5 54.1 19.5 45 125.6  -104.0
NPK+25% 0.41 0.26 0.1 1.26 19.6 21.6 35.6 40.6 17.4 4.8 98.4 -76.8
NPK+50% 0.41 0.26 0.1 1.26 19.6 21.6 23.8 27.1 19.7 3.9 74.5 -52.9
NPK+75% 0.41 0.26 0.1 1.26 19.6 21.6 119 13.5 17.8 5.8 49.0 274
NPK+100% 0.41 0.26 0.1 1.26 19.6 21.6 0 0 13.6 2.0 15.6 6.0
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