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Hairy vetch can fix nitrogen from the atmosphere as aleguminous cover crop. This research was carried out to
determine optimum seeding method of hairy vetch and application effect in paddy. Field experiment was
conducted at Sinheung series (fine loamy, mixed, nonacid, mesic family of Fluvaquentic Endoaquepts) from
Sep. 2011 to Oct. 2012 at the National Institute of Crop Science (NICS), RDA, Suwon, Gyeonggi province,
Korea. Hairy vetch used in the study was ‘Cheongpyungbora’, developed by National Institute of Crop
Science. Seeding methods of hairy vetch consisted of Broadcasting Before Rice Harvesting (BBRH), Partial
Tillage Seeding (PTS), Minimum Tillage Seeding (MTS), No Tillage Seeding (NTS), and Drill Seeding (DS).
Both MTS and NTS showed the highest biomass among the seeding methods. The rice yield of MTS and NTS
significantly increased compared to conventional fertilization (CF). Also soil properties including organic
matter and bulk density were improved by incorporation of hairy vetch. Therefore, we suggested that MTS and
NTS could be used to produce hairy vetch and rice in paddy.
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Biomass and nitrogen production of hairy vetch by different seeding methods in paddy.

Seeding method Fresh weight Dry weight N production
kg 10a™

BBRH' 1,480b 314b 9.8a

PTS 1,857ab 329a 9.6a

MTS! 2,349 355a 10.5a

NTS! 2,065a 328a 10.0a

DS’ 1,555b 291¢ 9.1a

"BBRH: Broadcasting Before Rice Harvesting, ‘PTS: Partial Tillage Seeding, ‘MTS: Minimum Tillage Seeding, "™NTS: No
Tillage Seeding ‘DS: Drill Seeding.
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Table 1. Biomass and nitrogen production of hairy vetch by
different seeding methods in paddy.

Seeding method Fresh weight Dry weight N production

--------------- | S (1 R ———
BBRH' 1,480b 314b 9.8a
PTS' 1,857ab 329a 9.6a
MTS! 2,349a 355a 10.5a
NTS' 2,065a 328a 10.0a
DS’ 1,555b 291¢ 9.1a

"BBRH: Broadcasting Before Rice Harvesting, *PTS: Partial
Tillage Seeding, ‘MTS: Minimum Tillage Seeding, ™NTS:
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No Tillage Seeding ‘DS: Drill Seeding. YA HT} H2 o]AkeE 2R S 4= QIqleh o] 2Rt o]
Table 2. Height, tiller number, and leaf color of rice by different seeding methods in paddy.
_ 10 DAT' 42 DAT 63 DAT

Seeding - - - - - -

method Plant height Tiller Plant height Tiller Leaf color Plant height Tiller Leaf color
(cm) (no./hill) (cm) (no./hill) (SPAD) (cm) (no./hill) (SPAD)

BBRH' 20.1a 5.7a 72.5a 21.3a 40.6a 92.5a 15.2a 36.9a

PTS* 18.8a 4.9a 67.3a 20.4a 39.7a 86.9a 14.3a 37.2a

MTS' 19.0a 5.3a 69.8a 23.0a 38.9a 88.7a 15.2a 36.1a

NTS* 19.7a 5.0a 67.9a 22.2a 39.5a 90.7a 14.9a 39.4a

DS’ 17.7a 5.8a 67.7a 21.6a 40.8a 88.9a 13.7a 38.3a

CF’ 24.2a 6.2a 62.0ab 16.0b 33.9b 90.6a 10.8b 36.4a

'DAT: Days After Transplanting, BBRH: Broadcasting Before Rice Harvesting, ‘PTS: Partial Tillage Seeding, "TS: Minimum
Tillage Seeding, ‘NTS: No Tillage Seeding ‘DS: Drill Seeding, "CF: Conventional Fertilization.
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Table 3. Changes in soil NH4-N concentration at 0-10 cm soil depthafter hairy vetch incorporation.

_ 10 DAT' 42 DAT 63 DAT
Seeding method 3
mg kg
BBRH' 2.50¢ 9.88a 491b
PTS! 8.64b 14.1a 6.39ab
MTS! 9.66b 10.6a 8.60a
NTS' 16.5a 11.2a 8.15a
DS’ 4.01b 8.76a 4.90b
CF’ 5.86b 5.49b 3.45b

PRet Sl Igee table 2.

Table 4. Effects of incorporation of hairy vetch on rice yield and its components in response to different seeding methods.

Seeding method Panicle Spikelets Ripened grain 1,000 grain weight Rice yield
no. hill” no. panicle'1 % Brown rice, g kg 10a”
BBRH' 16.6a 92.5a 73.70 20.8a 498.1c
PTS® 15.8a 94.7a 78.9ab 22.0a 506.7b
MTS! 16.2a 90.4a 75.1ab 21.6a 526.9a
NTS* 16.3a 85.8a 68.7b 21.1a 523.3a
DS’ 16.5a 87.4a 69.2b 20.6a 518.6ab
CF’ 15.2ab 93.4a 82.0a 23.0a 498.1¢c

Bl Igee table 2.

Table 5. Effects of seeding methods of green manure crops on soil physical properties.

Seeding method Soil depth Bulk density Soil porosity
cm Mg m> %
BBRH' 0-10 1.19 55.2
PTS! 1.13 55.5
MTS! 1.15 56.8
NTS' 1.12 57.8
DS’ 1.24 533
CF’ 1.20 54.6
BBRH' 10-20 1.29 515
PTS" 1.30 51.1
MTS' 1.32 50.1
NTS' 131 50.6
DS’ 1.27 52.0
CF’ 1.29 51.4

Pt il Igee table 2.
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Table 6. Effects of seeding methods of green manure crops on soil chemical properties.

) ) Ex. cations

Seeding method Soil depth pH oM Av. P,0s
K Ca Mg
cm 1:5 % mg kg'l ---------------- cmol kg'l ----------------

BBRH' 0-10 5.60 2.80 37 0.18 4.10 0.97
PTS® 5.39 2.82 50 0.12 3.70 0.82
MTS! 5.57 2.77 40 0.17 3.82 0.86
NTS* 5.75 2.82 48 0.21 4.27 0.98
DS’ 5.64 2.85 49 0.14 3.95 0.87
CF! 5.58 2.63 87 0.14 431 0.92
BBRH' 10-20 6.01 2.96 39 0.22 4.71 1.21
PTS® 6.44 2.84 57 0.15 5.37 1.33
MTS! 6.28 2.80 46 0.18 4.67 1.29
NTS' 5.98 2.88 50 0.24 433 1.10
DS’ 6.37 2.95 63 0.15 4.90 1.31
CF’ 5.87 2.57 69 0.17 4.92 1.19
oo bl isee table 2.
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