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Effect of Barley Green Manure on Rice Growth and Yield
According to Tillage Date in Spring
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ABSTRACT To use barley as a green manure crop, this
study has been conducted in Suwon, Gyeonggi-do to establish
the barley green manure (BGM)-rice cropping system with
emphasis on soil incorporation date and BGM density. The
nitrogen (N) contents of rye and barley, grass green manure
crops, were 1.4~2.4% at early growth stage and decreased
rapidly to 0.6~1.0% at late growth stage. The biomass of
barley was 449 kg/10a at heading stage (HS) and increased
to 421 kg/10a at 10 days after heading stage (DAH), 473
kg/10a at 20 DAH. C/N ratic of BGM was the lowest 26.3
at HS. The N contents of BGM was in the range of
0.9~1.5%, the highest at HS and gradually decreased, and
the output of N were 4.3~6.3 kg/10a. The total amount of
nitrogen, phosphorous and potassium of BGM showed the
highest level at 10 DAH. Culm length of rice was relatively
longer as the BGM application time was delayed. The
application of BGM into soil increased plant height of rice
by 7.2~7.7 em as compared to the plants treated with commercial
fertilizer at recommended rate. but panicle length of rice
showed a similar tendency in both the soil-applied of BGM
and commercial fertilizer. N contents of unhulled rice was
the highest at HS of BGM and followed by 10 DAH of
BGM and 20 DAH of BGM. This trend could also be seen
in rice straw. The yield of rice in the soil-applied of BGM
was 10~15% lower than in the soil-applied of commercial
fertilizer. Based on this study, application of BGM made it
possible to save 30~30% of application amount of nitrogen
fertilizer for following crops.
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Table 1. Chemical properties of soils before the experiment.

pH OM Av.P,0; Ex Cation(cmol” kg™)
(15  (gkgh (mgkg) K Ca Mg
6.5 23.5 120 0.34 5.51 1.87
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Table 2. Chemical content and C/N ratio of batley and rye plants

on April 27.
T-C T-N P,0Os KO CaO MgO Na,O /N
Treatments .
Y% ratio
Barley 46 1.7 034 141 037 0.18 088 263

Rye 47 1.1 032 1.84 019 0.06 002 433
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Fig. 1. Nitrogen concentration of above ground parts of green
manure plants at the different growth stages.
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Fig. 2. Nitrogen concentration of roots of green manure plants
at the different growth stages.

Table 3. Biomass weight and nitrogen content of green barley in
different inputting times.

. Total
Treatments “Ij;?gSll:t nght I\igtrl(t)egr?tn Ilizﬁiz? (;ﬁi
(kg/100) (eg/10a) (%) (*T :
Heading Stage 2,130 421 1.5 6.3 26.3
10 DAH' 2,250 449 1.1 4.9 38.0
20 DAH 2,280 473 0.9 43 42.5

*Heading Stage : Apr. 27. 'DAH : Days After Heading
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Table 4. Concentration of nutrients of green barley by different
inputting times.

T-N P,Os K20
Treatments
-------------- kg/10a ~mmmemamemee
Heading Stage 3.8a 1.5a 8.8a"
10 DAH' 5.0b 2.4b 10.6b
20 DAH 3.8a 2.3b 9.9

'DAH : Days After Heading
"Values with same letter in a column are not significantly
different at 5% levels of Duncan’s multiple range test

Table 5. Nitrogen absorption amount of rice at harvesting time by
application of green manures and nitrogen applications.

Nitrogen (kg/10a)

Treatments - -
Rice straw  Paddy rice Total
Control 2.92¢ 10.80ab 13.72b"
Heading Stage 2.58b 11.31b 13.89b
10 DAH' 2.53b 10.47a 13.00ab
20 DAH 2.28a 991a 12.19b

'DAH : Days After Heading
"Values with same letter in a column are not significantly
different at 5% levels of Duncan’s multiple range test
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Table 6. Growth status of rice affected by application of green barley of different growth stages.

Tillering stage (June 16)

Maximum tillering stage (July 15)

Treatments Plant height Number of Chlorophyll Plant height Number of Chlorophyll
(cm) tiller meter’ (cm) tiller meter
Heading Stage 28.2b 7.6b 37.6b 56.7a 16.5a 37.7ab°
10 DAH' 27.4b 7.3b 36.0b 60.3ab 18.1a 37.9ab
20 DAH 22.9a 5.7a 37.4b 63.0b 22.1b 38.6b
Control 214a 8.9¢ 34.3a 64.9b 22.9b 34.6a
% C/Nratio : Heading Stage 26.4 , 10 DAH 38.0, 20 DAH 42.5

'DAH : Days After Heading, ‘Minolta SPAD-502

"Values with same letter in a column are not significantly different at 5% levels of Duncan’s multiple range test

Table 7. Effects of barley green manure on growth and heading.

B3

Treatments Heading Stage Culm length (cm) Ear length (cm) Leaf greenness
Heading Stage Aug. 12. 80.9ab 18.3a 38.1ab°
10 DAH' Aug. 13. 81.7b 18.0a 39.0b
20 DAH Aug. 13. 81.2ab 17.9a 36.4a
Control Aug. 12. 74.0a 18.0a 34.8a

tDAH : Days After Heading, ‘Minolta SPAD-502

"Values with same letter in a column are not significantly different at 5% levels of Duncan’s multiple range test

Table 8. Yield and yield components of rice affected by application of green barleyof different growth stages.

Tramens N o o ol g o Wperg oL 00gnin M e
Heading Stage 16.5a 55.5ab 86.8a 214a 457 a’ 89
10 DAH 16.8a 56.5ab 88.6ab 21.4a 465 a 90
20 DAH 16.4a 52.8a 87.1ab 21.2a 438 b 85
Control 16.7a 60.7b 94.9b 22.0a 515 ¢ 100

"Values with same letter in a column are not significantly different at 5% levels of Duncan’s multiple range test
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