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Changes of Biomass of Green Manure and Rice Growth
and Yield using Leguminous Crops and Barley Mixtures
by Cutting Heights at Paddy

Weon-Tai Jeon*, Ki-Yeong Seong, Gye-Jeong Oh, Min-Tae Kim, Yong-Hwan Lee,
Ui-Gum Kang, Hyun-Bok Lee, and Hang-Won Kang

National Institute of Crop Science, RDA, Suwon 441-857, Republic of Korea

The competition between green manure and forage crops frequently occurred at agricultural field because of
soil fertility and livestock feeding selection. These experiments were carried out to evaluate the effects shoot
and residue for green manure and forage production by leguminous crops and barley mixtures at paddy. Field
experiments were conducted at paddy soil from 2008 to 2009. Treatments consisted of mixture and inter-
seeding of barley and leguminous crops (hairy vetch and crimson clover). These treatments were divided into
cutting height of 8 and 25 cm for using of green manure and forage at once. The residue biomass of 25 cm
cutting height was higher than 8 cm and were no significantly between mixture and inter-seeding. However,
residues of legume crop were significantly higher at inter-seeding than mixture. The shoot biomass of 8§ cm
cutting height was higher than 25 cm for forage using. The production of legume crop was high at the badley
and hairy vetch seeding plot. The mixture of hairy vetch and barley showed the best biomass of shoot and
residue for green manure and forage using at 25 cm of cutting height. Also this treatment could be possible to
rice cultivation by no fertilization. Therefore, we suggested that 25 cm cutting of hairy vetch and badey
mixture could be used for green manure and forage at the same time under rice-based cropping system.
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Fig. 1. Dry weight of above ground for green manure use
by different seeding methods and cutting heights. Y Mixture,
*CC : Crimson clover, ¥/ : Inter-seeding, ‘nv : Hairy vetch.
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Fig. 2. Dry weight of above ground for forage use by
different seeding methods and cutting heights. e Mixture,
*CC : Crimson clover, ¥/ : Inter-seeding, ‘Hv : Hairy vetch.
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Table 1. The C/N ratio and nitrogen production for green manure use by different seeding methods and cutting heights.

Treatment Cutting height Residue part N C/N
cm %

Barley+'CC* 8 Stem 1.08d 88.7a

Root-+stubble 1.96¢ 41.0b

25 Stem 1.31d 85.0a

Root-+stubble 1.90c 48.9b

Barley/*CC 8 Stem 1.34d 85.1a

Root+stubble 2.34b 35.1b

25 Stem 1.06d 88.1a

Root-+stubble 2.30b 34.3b

Barley+HV’ 8 Stem 1.88¢ 48.5b

Root-+stubble 3.09a 20.1c

25 Stem 1.61c 56.8b

Root+stubble 291a 30.6b

Barley/HV 8 Stem 1.64c 59.4b

Root-+stubble 2.85a 30.5b

25 Stem 1.49¢ 58.5b

Root-+stubble 2.97a 29.1b

'+ : Mixture. *CC : Crimson clover. ¥/ : Inter-seeding. ‘Hv : Hairy vetch.

"Means by the same letter within a column are not significantly different at 0.05 probability level according to Duncan’ multiple

range test.

Table 2. The C/N ratio and nitrogen production for forage use by different seeding methods and cutting heights.

Treatment Cutting height Using part N C/N
cm %

BarleerTCCi 8 Above-ground 1.81d 51.7a
25 Above-ground 2.04c 44.8a

Barley/ Scc 8 Above-ground 2.56¢ 36.3b
25 Above-ground 2.31c 39.6ab

Barley+HV ! 8 Above-ground 4.14b 22.1c
25 Above-ground 4.19b 22.0c

Barley/HV 8 Above-ground 6.68a 14.0d
25 Above-ground 6.75a 13.8d

"+ : Mixture. *CC : Crimson clover. ¥/ : Inter-seeding. ‘HV : Hairy vetch.

"Means by the same letter within a column are not significantly different at 0.05 probability level according to Duncan’ multiple

range test.
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Table 3. The NH4-N in soil and plant height and tiller number of rice plant by different seeding methods and cutting heights.

DAT 14 (18 June)

DAT 83 (25 August)

Treatment iigﬁtg Plant Soil Plant Soil
Plant height Tiller NH4-N Plant height Tiller NH4-N
cm cm no. hill” mg kg cm no. hill” mg kg'
Barley+'CC* w1’ 15.6a* 4.2a 19.5¢ 88.0b 12.1b 2.5¢
8 20.8a 42a 14.9¢ 86.5b 13.0b 3.5¢
25 17.7a 3.9a 21.9b 86.4b 11.6b 4.3b
Barley/'CC W.I 14.5a 5.0a 25.3b 87.9b 13.5b 7.5b
8 20.9a 4.7a 20.5¢ 83.1b 11.1b 2.6c
25 16.3a 4.9a 23.5b 85.6b 12.6b 5.1b
Barley+HVJ W.I 20.6a 5.7a 38.7a 93.1a 17.2a 9.7a
8 18.9a 6.0a 24.7b 85.8b 14.2b 5.2b
25 18.2a 5.6a 31.7a 86.2b l16.1a 6.0b
Barley/HV W.I 18.0a 4.2a 38.8a 97.8a 15.7a 12.0a
8 18.3a 5.2a 18.9¢ 85.0b 13.0b 3.8¢c
25 16.1a 4.2a 29.5a 90.4b 13.7b 4.8b
Conventional fertilization 20.8a 4.2a 15.5¢ 95.5a 15.9a 5.1b
"+ : Mixture. *CC : Crimson clover. ¥/ : Inter-seeding. ‘Hv : Hairy vetch. "W.I : Whole plant Incorporation.

"Means by the same letter within a column are not significantly different at 0.05 probability level according to

range test.

Table 4. Rice yield and yield components by different treatments and cutting heights.

Duncan’ multiple

Treatment Cutting height Panicle Spikelets Ripened grain 1,000-grain weight Milled rice
cm no. hill’ no. panicle'l % brown rice, g kg 102"
Barley+ CC* w1’ 11.8 100.5 79.7 23.9 466.7¢*
8 12.1 89.0 79.8 233 445.7d
25 11.4 106.7 78.7 23.6 472.3c
Barley/§CC W.I 133 104.5 73.7 235 534.8a
8 11.0 89.8 79.6 23.4 443.4d
25 12.6 104.0 73.1 23.5 489.4c
Barley+HVJ W.I 17.4 89.8 65.7 22.7 512.4b
8 15.1 95.4 79.2 235 508.3b
25 14.6 102.8 72.6 23.0 549.2a
Barley/HV W.I 15.3 113.5 51.1 22.8 517.8b
8 13.7 93.8 76.3 23.4 481.0c
25 14.4 84.9 73.9 23.4 514.0b
Conventional fertilization 12.2 106.1 74.8 24.1 535.7a

+ : Mixture. *CC : Crimson clover.

Y

. Inter-seeding. ‘Bv : Hairy vetch. "W :

Whole plant Incorporation.

"Means by the same letter within a column are not significantly different at 0.05 probability level according to Duncan’ multiple

range test.
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Table 5. Soil chemical properties after rice cultivation by different treatments and cutting heights.

Exch. Cation

Treatment Cutting height pH Avail. P,Os N oM
K Ca Mg
I:5 mg kg'] % % - cmol, kg'l ------
Barley+ CC* w1’ 5.38 152 0.18 3.84 0.20 6.14 1.34
8 5.48 118 0.18 3.75 0.16 591 1.41
25 5.53 113 0.19 3.82 0.16 6.58 1.50
Barley/§CC W.I 5.62 116 0.18 3.87 0.19 6.64 1.52
8 5.57 105 0.19 3.73 0.17 6.42 1.40
25 5.55 111 0.18 3.75 0.18 6.18 1.42
Barley+HV ! W.I 5.69 161 0.16 3.85 0.17 5.49 1.22
8 5.65 158 0.17 3.50 0.15 542 1.17
25 5.61 179 0.17 3.83 0.13 5.29 1.16
Barley/HV W.I 5.65 109 0.23 3.86 0.11 5.99 1.40
8 5.61 186 0.16 3.44 0.10 5.61 1.29
25 5.51 112 0.20 3.87 0.08 5.08 1.30
Conventional fertilization 5.70 104 0.20 3.82 0.21 6.92 2.18

"+ . Mixture. *CC : Crimson clover. ¥/ :
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