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Effect of Biomass and N Production by Cultivation Methods of Leguminous
and Gramineae Green Manures on Rice Growth in Central Regions of Korea

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

The cultivation methods are important for determining crop yield of green manure. The effect of cultivation
methods of green manure crops (GMC) on biomass and rice yield was investigated. This experiment was
conducted at Sinheung series (fine loamy, mixed, nonacid, mesic family of Fluvaquentic Endoaquepts from
Oct. 2007 to Oct. 2008 at the National Institute of Crop Science (NICS), RDA, Suwon, Gyeonggi province,
Korea. Seven GMC (hairy vetch, barey, Chinese milk vetch, rye, cimson clover, oats, rattail fescue) were
cultivated and incorporated on paddy soil by broadcasting before rice harvesting (BBRH) and partial tillage
seeding (PTS). Among the three leguminous GMC, the biomass and N production were the highest at the hairy
vetch of PTS. Among the four gramineae GMC, the biomass and N production tended to be higher in the rye
of BBRH and barley of PTS. The C/N ratio (56.5~74.2) of rye was high compared with hairy vetch (14.1).
Among the GMC, the incorporation of hairy vetch increased NH;-N contents in rice paddy soil at 14 and 42
days after transplanting. These results showed that hairy vetch had no significant to rice yield compared with
conventional fertilization. Therefore, hairy vetch seems to be the most efficient green manure crop as an
alteratives to chemical N fertilizer in the central regions of Korea.
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Table 1. Chemical properties of initial soil.
) Exch. Cation
Treatment pH T-N OM Avail. P,Os
K Ca Mg
(1:5) % g kg’ mg kg' et o)
BBRH' 5.19 0.19 39.0 62 0.46 6.02 1.43
PTS 522 0.18 40.7 80 0.45 5.87 1.40

'BBRH, Broadcasting Before Rice Harvesting; *PTS, Partial Tillage Seeding.
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Table 2. The biomass of green manure crops by seeding methods before incorporation.

BBRH' PTS’

Green manure crops Fresh weight Dry weight Fresh weight Dry weight

Green manure Weed'  Green manure  Weed  Green manure  Weed  Green manure  Weed

kg 10a”

Hairy vetch 2,418a 142d 507b 53¢ 2,826a 31d 692a 31c
Chinese milk vetch 166f 654a 43e 258a 515d 405a 130e 175a
Crimson clover 132f 637a 37e 272a 388e 292b 121e 136b
Barley 862¢ 338b 224c¢ 140b 1,217b 63c 436¢ Slc
Rye 1,296b 24e 562a 17c 1,187b 13d 562b 5d
Oats 329 671a 79d 252a 947c 53¢ 290d 39¢c
Rattail fescue 687d 253¢ 239¢c 125b 400e 320b 134e 139b

fBBRH, Broadcasting Before Rice Harvesting; iPTS, Partial Tillage Seeding; §Weed, Foxtail.
"The same letters in the table indicate no difference at 0.05 significance level.

Table 3. The C/N ratio and N production of green manure crops by seeding methods before incorporation.

BBRH' PTS?

Green manure crops C/N ratio N production C/N ratio N production

Green manure Weed®  Green manure Weed'  Green manure Weed®  Green manure  Weed®

% kg 10a" % kg 10a" e
Hairy vetch 14.1e 23.5b 16.9a 1.0a 14.1d 20.3¢c 22.6a 0.7a
Chinese milk vetch 17.5¢ 40.0a l.1c 3.0a 22.9¢ 52.7a 2.7 1.5a
Crimson clover 24.5d 45.2a 0.7¢ 2.8a 19.7d 50.1a 2.8b 1.3a
Barley 44.9b 40.7a 2.2b 1.6a 52.5b 40.0b 3.8b 0.5a
Rye 56.5a 46.2a 4.7b 0.2b 74.2a 66.1a 3.6b 0.0b
Oats 28.6d 38.9a 1.3c 3.0a 50.4b 61.8a 2.7b 0.3a
Rattail fescue 36.0c 44.4a 3.1b 1.3a 29.8¢c 44.0b 2.1b 1.5a

'BBRH, Broadcasting Before Rice Harvesting; PTS, partial tillage seeding; *Weed, Foxtail.
"The same letters in the table indicate no difference at 0.05 significance level.
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Table 4. The NHs-N in soil and plant height and tiller number of rice plant by different seeding methods of green manure crops.

14 DAT (19th June)

42 DAT (17th July)

:feiizldgs Green manure crops Plant Soil Plant Soil
Plant height Tiller NH4-N Plant height Tiller NH4-N
cm No. hill mg kg’ cm No. hill” mg kg'
Hairy vetch 24.1a 5.7a 25.9a 67.2a 16.8a 16.2a
Chinese milk vetch 17.0a 4.8a 12.0b 62.2b 13.0b 3.8b
Crimson clover 17.7a 5.9a 11.2b 58.0b 15.7ab 4.9b
s Barley 21.6a 5.6a 15.2b 66.3a 17.4a 3.0b
BBRH
Rye 16.1a 5.1a 13.0b 64.4a 14.3b 3.4b
Oats 17.7a 5.5a 14.4b 59.9b 15.2ab 3.4b
Rattail fescue 20.2a 7.0a 10.3b 58.7b 13.2b 5.4b
Conventional fertilization 22.1a 6.2a 37.7a 66.2a 17.0a 4.4b
Hairy vetch 23.4a 5.5a 34.9b 70.6a 21.7a 19.3a
Chinese milk vetch 16.3a 8.4a 16.7¢ 62.7b 16.6b 4.1b
Crimson clover 16.2a 7.5a 12.9¢ 63.4b 18.9a 4.4b
s Barley 19.1a 6.4a 14.1¢c 63.1b 16.7b 5.1b
PIS Rye 18.7a 6.8a 12.4¢ 61.6b 16.4b 3.8b
Oats 16.8a 6.1a 11.9¢c 63.3b 14.9b 5.5b
Rattail fescue 18.7a 5.2a 11.9¢c 62.2b 16.1b 6.0b
Conventional fertilization 17.8a 5.6a 43.6a 71.9a 20.6a 7.5b

'DAT, Days after transplanting; ‘BBRH, Broadcasting Before Rice Harvesting; *PTS, Partial Tillage Seeding.
"The same letters in the table indicate no difference at 0.05 significance level.
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Table 5. Rice yield and yield components by different seeding methods of green manure crops.

Treatment Panicle Spikelets 1,000-grain weight Ripened grain ~ Milled rice
No. hill"! No. panicle'l Brown rice, g % kg 102"
Hairy vetch 15.3a 109.0a 21.5a 88.8a 545a
Chinese milk vetch 11.6b 82.6b 22.4a 92.5a 388c
Crimson clover 13.5b 79.9b 22.7a 91.7a 357c
BERH' Barley 14.1a 84.4b 22.2a 91.5a 437b
Rye 11.8b 84.1b 22.3a 9l.1a 393c
Oats 12.2b 83.8b 22.2a 92.0a 364c
Rattail fescue 11.7b 90.5b 22.8a 89.2a 426b
Conventional fertilization 16.2a 87.2b 22.5a 88.5a 531a
Hairy vetch 18.7a 86.8a 21.2a 88.9a S551a
Chinese milk vetch 15.2ab 80.1a 23.9a 84.8a 447b
Crimson clover 14.0b 66.6b 21.2a 87.9a 464b
TS Barley 13.7b 77.7a 23.8a 79.9a 421b
Rye 13.7b 74.9b 22.3a 85.9a 415b
Oats 13.9b 90.0a 22.7a 89.6a 460b
Rattail fescue 14.7ab 83.7a 22.2a 87.7a 453b
Conventional fertilization 16.8a 82.2a 21.2a 85.2a 552a

'BBRH, Broadcasting Before Rice Harvesting; *PTS, Partial Tillage Seeding.
"The same letters in the table indicate no difference at 0.05 significance level.
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