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Effect of Mixed Sowing of Hairy Vetch and Rye on
Green Manure Yield in Mountainous Highland

Sewon Kim*, Youngho Seo, Yongbum Choi, Moonsub Ahn, and Anseok Kang

Gangwon Agricultural Research & Extension Services, Chuncheon 200-150, Korea

Co-incorporation of Leguminosae with Gramineae could reduce the risk of nitrogen starvation phenomena
caused by appling green manure of Gramineae alone. The objective of the study was to examine the effect of
mixed sowing of hairy vetch and rye seeds on soil quality in mountainous highland. Mixed sowing of hairy
vetch and rye increased the yield of green manure and nutrients compared with those for sowing of hairy vetch
or rye alone. The yield of green manure from row seeding was 5.3 Mg ha compared with 4.8 Mg ha™ for
broadcast seeding. Incorporation of the two green manure crops increased yield of red-bean by 58~92% as
compared with yield for incorporation of rye alone. The results obtained in the study imply that mixed sowing
of hairy vetch and rye can solve the problem of low emergence of hairy vetch in spring and high C/N ratio and
rough incorporation of rye, in addition to increase in yield of green manure.
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Table 1. Selected chemical characteristics of soils before the experiment.

Electrical . . Exch. Cation
pH ectrl.c a' Organic Matter NOs-N Avail. P,Os
conductivity K Ca Mg
(H0, 1:5) dS m’ g kg'l mg kg'l mg kg'l ------------------ cmol, kg'l ------------------
5.5 0.11 23 53 342 0.7 3.1 0.9
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Table 2. Comparison of dry weight of green manure after sowing.

Treatment 43 days+ 70 days 122 days
Mg ha

Rye (R) 1.76b (20.4)i 3.81a (22.1) 7.81ab (39.3)

R+H 2:1 2.41a (21.6) 3.94a (24.7) 8.71a (38.0)

R+H 1:1 2.18ab (21.1) 4.55a (23.2) 8.52ab (34.2)

R+H 1:2 1.98ab (21.3) 4.16a (23.9) 6.86b (31.0)

Hairy vetch (H) 0.25¢ (20.4) 0.56b (25.6) 4.14c (27.9)

"Treatments with same letter in each column are not significantly different at the 0.05 probability level by Duncan’s Multiple

Range Test (DMRT).
*Values in parentheses are dry matter ratio in %.

Table 3. Yield of green manure at the time of incorporation to soil.

Treatment Yield
Fresh Dry

Mg ha
Rye (R) 12.1 8.8b’
R+H 2:1 17.5 12.1a
R+H 1:1 17.7 10.9a
R+H 1:2 18.4 9.9ab
Hairy vetch (H) 6.1 1.3¢c

"Treatments with same letter are not significantly different at the 0.05 probability level by Duncan’s Multiple Range Test (DMRT).

Table 4. Nutrient composition of green manure on a dry weight (dw) basis and nutrient supply rate to the following crop.

Nutrient composition Nutrient supply rate

Treatment

T-N P,0s K;O CaO MgO N-P,05-K,O

g kg' dw kg ha’

Rye (R) 11.9¢" 4.7b 15.9b 2.1d 1.0c 105-41-140
R+H 2:1 17.5b 4.6b 20.1a 4.4c 1.5b 211-55-242
R+H 1:1 18.7b 4.5b 19.5a 6.2b 1.7b 204-49-213
R+H 12 20.3b 5.5a 22.2a 4.77c 2.0b 201-55-220
Hairy vetch (H) 28.7a 5.7a 19.4a 9.3a 3.4a 36- 7- 24

"Treatments with same letter in each column are not significantly different at the 0.05 probability level by Duncan’s Multiple

Range Test (DMRT).
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Table 5. Yield of green manure depending on seeding method.

2
olN
N,

< glak &t Ay wat

445

) Yield
Treatment Seeding method
Fresh Dry
Mg ha
Row 274 6.8a"
Rye (R)
Broadcast 23.8 5.3ab
Row 26.4 5.3ab
R+H 1:2
Broadcast 21.5 4.8b
i h (i) Row 13.2 2.3c
airy vetc
o Broadcast 5.0 1.3¢c

"Treatments with same letter in each column are not significantly different at the 0.05 probability level by Duncan’s Multiple

Range Test (DMRT).

Table 6. Nutrient composition of green manure on a dry weight basis and nutrient supply rate to the following crop.

Nutrient composition

Nutrient supply rate

Treatment Seeding
T-N P,0s KO CaO MgO N-P,05-K,0
g kg dw kg ha'
Row 11.0d" 3.1b 18.8b 2.0b 1.2b 74-21-127
Rye (R)
Broadcast 9.0e 2.6b 18.6b 1.7b 1.2b 48-14- 99
Row 13.5¢ 3.1b 21.4b 2.2b 1.2b 71-16-112
R+H 1:2
Broadcast 12.0cd 3.0b 18.4b 1.9b 1.1b 58-15- 89
. Row 38.8a 42a 36.9a 10.9a 4.0a 88-10- 84
Hairy vetch (H)
Broadcast 36.1b 4.3a 34.3a 14.1a 4.3a 47- 6- 45

"Treatments with same letter in each column are not significantly different at the 0.05 probability level by Duncan’s Multiple

Range Test (DMRT).

Table 7. Soil chemical properties on 60 days after incorporation of the green manure.

Electrical Organic

Exch. Cation

Treatment pH conductivity matter NOs-N Avail. P,Os a Mg
(1:5) dS m’ g kg'1 mg g'1 mg g'1 ------------ cmol. kg~ --------m---
Rye (R) 4.9ab 0.14a" 32a 5.1c 314a 0.63ab 2.7ab 0.64a
R+H 2:1 5.3a 0.15a 33a 11.4ab 322a 0.73a 3.6a 0.99a
R+H 1:1 5.2a 0.15a 35a 10.6ab 319a 0.76a 3.3ab 0.99a
R+H 1:2 5.1a 0.15a 32a 12.7a 339a 0.69ab 3.4ab 0.92a
Hairy vetch (H) 4.6b 0.13a 24a 7.6bc 303a 0.46b 2.3b 0.68a

"Treatments with same letter in each column are not significantly

Range Test (DMRT).
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Table 8. Yield of red bean after applying green manure.

Treatment Weight of 100 grains Complete grain ratio Yield
g % Mg ha
Rye (R) 18.5a" 86.8a 1.2b
R+H 2:1 18.1a 90.0a 2.1a
R+H 1:1 19.7a 88.8a 2.0a
R+H 1:2 20.2a 89.9a 1.9a
Hairy vetch (H) 19.2a 92.0a 2.3a

"Treatments with same letter in each column are not significantly different at the 0.05 probability level by Duncan’s Multiple

Range Test (DMRT).
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