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Effect of Monoculture and Mixtures of Green Manure Crimson
Clover (Trifolium incarnatum) on Rice Growth and Yield in Paddy

Weon-Tai Jeon*, Ki-Yeong Seong, Min-Tae Kim, In-Seok Oh, Bong-Su Choi, and Ui-Gum Kang

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

Green manure crops are mainly used to reduce the application of chemical fertilizers. Mixture of green manure
crops have beneficial effects in agroecosystem. In this study, experiments were conducted to evaluate the
effects of monoculture and mixtures of crimson clover (7rifolium incarnatum) on rice growth and yield in
paddy. This experiment was conducted at Sinheung series (fine loamy, mixed, nonacid, mesic family of
Fluvaquentic Endoaquepts) from Oct. 2007 to Oct. 2009 at the National Institute of Crop Science (NICS),
RDA, Suwon, Gyeonggi province, Korea. Seeding rates of crimson clover (CC) were consisted of
monoculture (CC 2, 3, 4 kg and hairy vetch 5 kg 10a'1) and mixtures (CC 2 + badey 7, CC 3 + badley 7, CC 4
+ badey 7, and CC 2 + hairy vetch 5 kg 10a'1). Seeds were drilled by partial tillage machine on 9th Oct. in 2007.
Monoculture and mixture of crimson clover as a green manure crop was incorporated in soil for rice cultivation
on 15th May in 2008. Chemical fertilizers had not been applied to monoculture and mixture plots. The biomass
and N production of monoculture plots were lower than mixture plots. The biomass and N production of CC
2 + hairy vetch 5 kg 10a” plot were the highest among mixtures treatments. In rice growing season, ammonium
nitrogen concentrations in soil were a little high trends at CC 2 + hairy vetch 5 kg 10a" plot. And soil bulk
density and porosity were improved at mixture plot after rice harvesting. The rice yield of CC 2 + hairy vetch
5 kg 10a" plot was not significantly different from conventional practice plot. These results indicated that
cropping of crimson clover with hairy vetch mixture was better than bardey mixture for environmental friendly
rice cultivation.
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Table 1. The biomass of crimson clover and weed by the different seeding rates.

) Fresh weight Dry weight
Seeding rate - - 5

CC' (HV) Weed' Total CC (HV) Weed Total

kg 10a™ kg 10a”
CC 2 207d 309b 516 58¢ 112b 170
CC3 349¢ 407a 756 106b 149a 255
CC 4 536b 421a 957 147a 145a 292
HV 5 (934a) 207¢c 1141 (146a) 63c 209

TCC, Crimson clover; iHV, Hairy vetch; §Weed, Foxtail.

Table 2. The C/N ratio, nitrogen content and production of crimson clover and weed by the different seeding rates.

) C/N ratio Nitrogen content Nitrogen production
Seeding rate T 5 <
CC' (HV) Weed’ CC (HV) Weed CC (HV) Weed Total
kg 10a” % S [ —
CC 2 22.8a 31.6a 2.02b 1.49a 1.17c 1.68a 2.85
CC 3 21.1a 36.4a 2.18b 1.28a 2.31b 1.94a 4.25
CC 4 25.5a 36.0a 2.04b 1.30a 3.00b 1.89a 4.89
HV 5 (10.1b) 31.9a (4.53a) 1.47a (6.61a) 0.95b 7.56
'CC, Crimson clover; *HV, Hairy vetch; "Weed, Foxtail.
Table 3. The biomass of crimson clover mixtures and weed by the different seeding rates.
Fresh weight Dry weight
Seeding rate cc’ : s
Barley (HV) Weed Total CcC Barley (HV)  Weed Total
kg 10a™ kg 10a™
CC 2 + Barley 7 21b 1,164b 56b 1241 6a 350b 26b 382
CC 3 + Barley 7 44b 1,688a 69b 1801 17a 512a 36b 565
CC 4 + Barley 7 62b 1,791a 78b 1931 16a 549a 39b 604
CC 2+ HVS 100a (853¢) 357a 1310 23a (361b) 125a 509

TCC, Crimson clover; iHV, Hairy vetch; §Weed, Foxtail.
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Table 4. The C/N ratio and nitrogen production of crimson clover mixtures and weed by the different seeding rates.

) C/N Nitrogen content
Seeding rate - 5
CcC Barley (HV") Weed CC (HV) Barley (HV) Weed Total
kg 10a™ kg 10a™

CC 2 + Barley 7 22.8a 39.5a 38.4a 0.12a 4.27b 0.31b 4.70
CC 3 + Barley 7 22.5a 51.1a 47.2a 0.35a 4.81b 0.36b 5.52
CC 4 + Barley 7 25.6a 54.8a 54.9a 0.29a 5.22b 0.31b 5.82
CC2+ HVS 26.0a (14.9v) 38.3a 0.40a (11.1a) 1.50a 13.0

TCC, Crimson clover; iHV, Hairy vetch; §Weed, Foxtail.

Table 5. The NH4-N in soil and plant height and tiller number of rice plant by different seeding rates of crimson

clover only and crimson clover mixtures.

14 DAT (19th June)

42 DAT (17th July)

Items Seeding rate Plant Soil Plant Soil
Plant height Tiller NH4-N Plant height Tiller NH4-N
kg 10a” cm no. hill” mg kg'1 cm no. hill” mg kg'1
cch 20.2a 5.2a 9.6¢c 61.5a 15.4¢c 3.7b
Mono CC3 19.2a 4.7a 14.6b 62.5a 17.0b 4.9ab
CC 4 19.0a 4.6a 13.4b 62.0a 16.2b 4.2b
HV'5 20.4a 4.7a 16.8ab 63.2a 18.6ab 6.5a
CC 2 + Barley 7 20.5a 5.0a 15.0ab 62.5a 15.2¢ 4.0b
) CC 3 + Barley 7 20.4a 5.3a 17.3ab 63.3a 17.0b 4.0b
1:/115; CC 4 + Barley 7 187 5.2a 16.6ab 61.52 17.1b 5.8
CC2+HVS5 19.3a 7.2a 18.7a 63.9a 19.9b 6.3a
Conventional fertilization 18.0a 6.0a 23.6a 69.5a 21.1a 7.5a

'DAT, Days after transplanting; ‘CC, Crimson clover; ‘HV, Hairy vetch.
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Table 6. Rice yield and yield components by different seeding rates of crimson clover and crimson clover mixtures.

1,000-grai Ripened
Items Seeding rate Panicle Spikelets ’ .graln peI}e Milled rice
weight grain
kg 102" No. hill” No. panicle'1 Brown rice, g % kg 10a”

cch 12.2b 78.5b 22.3a 90.5a 404c

CC 3 13.5b 78.8b 22.3a 87.8a 404c
Mono

CC 4 13.6b 85.1a 22.3a 88.5a 411c

HV'5 15.1b 83.0a 22.6a 88.0a 475b

CC 2 + Barley 7 13.2b 83.3a 21.6a 92.2a 455b

i CC 3 + Barley 7 14.5b 86.5a 22.6a 93.4a 488b
Mixture

CC 4 + Barley 7 14.6b 88.2a 22.4a 90.1a 484b

CC 2+ HV 5 16.6a 83.5a 22.3a 89.6a 524a

Conventional fertilization 17.3a 87.2a 22.1a 82.9b 522a

+CC, Crimson clover; iHV, Hairy vetch.

Table 7. Soil physical and chemical properties after rice cultivation using different seeding

crimson clover mixtures.

rates of crimson

clover and

Items Seeding rate Porosity Bulk density pH oM T-N
kg 102" % Mg m” 1:5 g kg'1 %
cch 54.9 1.20 5.45 372 0.20
CC 3 54.3 1.21 5.33 40.9 0.21
Mono
CC 4 55.8 1.17 5.11 38.4 0.21
HV's 52.8 1.25 5.34 31.0 0.17
CC 2 + Barley 7 55.9 1.16 5.25 40.4 0.20
. CC 3 + Barley 7 574 1.13 5.02 42.9 0.23
Mixture
CC 4 + Barley 7 59.4 1.08 491 452 0.23
CC2+HVS5 56.7 1.15 5.01 44.6 0.24
Conventional fertilization 56.3 1.14 535 43.1 0.22

fCC, Crimson clover; iHV, Hairy vetch.
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