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Comparisons of Chemical Composition and Forage Yield

Among Winter Green Manure Crops
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Abstract

Plant characteristics of four winter crop hairy vetch, red clover, crimson clover and rye as green manure
were evaluated at three harvesting time(April 23, May 9, May 28) in spring to select superior winter green
manure crop. Rye and hairy vetch had superior wintering ability and produced high dry matter compared with
crimson clover and red clover. But N amount of rye was small because of its low plant N% despite of early
dry matter accumulation. Wintering ability of crimson clover was very poor, so its dry matter decreased
rapidly with low seeding rate. Hairy vetch had high N % (4%, C:N ratio 11) and produced high N yield
among four plant. It is estimated that hairy vetch have high N-fixing ability because its N% was not changed
largely despite of dry matter accumulation at late harvesting time contrast to the other legume. It was thought
that hairy vetch was superior green manure crop in considering yield of dry matter and N.
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Table 1. Seeding rates of four winter green manure crops

Seeding rate Hairy vetch Red clover Crimson clover Rye
.................................... Kg/ha  veeeveeseessrmemnneee s
33% of conventional 12 4 8 50
66% of conventional 23 9 17 100
Conventional 35 13 25 150
133% of conventional 47 17 33 200

Table 2. Growing stages of four winter green manure crops at different harvesting dates

Date Hairy vetch Red clover Crimson clover Rye
April 23 MV* EV MV booting
May 9 LV MV EF EF
May 28 MF EF LF dough

‘EV: Early Vegetative, MV:Middle Vegetative, LV: Late Vegetative
EF: Early Flowering, MF:Middle Flowering, LF: Late Flowering
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Table 3. Overwintering rates of winter green manure crops at different seeding rates

Seeding rate Hairy vetch Red clover Crimson clover Rye Mean
................................. 0f  rerenriieenetiaenaaeaararaeaens
33% of conventional 97.5 79.9 25.1 100 75.6
66% of conventional 99.3 84.7 452 100 82.3
Conventional ' 99.8 92.9 583 100 87.8
133% of conventional 99.9 92.3 81.7 100 93.5
Mean 99.1 87.5 52.6 100
LSD(0.05)
Crop(C) 9.1
Seeding rate(S) 00 ceeeeerreeeeesreeecseneann 5.6 crrreeeeeserreeceereniaeeieeenns
CXxS *%

**, Significant at the 0.01 probability level.
Convennonal seeding rate :

hairy vetch 35 kg/ha, red clover 13 kgtha,

crimson clover 25 kg/ha, rye 150 kg/ha
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Table 4. Chemical compositions of winter green manure crops(above ground) at different
harvesting dates

Date Crop C N C:N P;0s lignin cellulose hemicellulose
...... D +ereer ratio crerreeniseneenens Of iiiiiiiiiiiiiee

tHV 43.1 42 10.4 0.98 89 13.1 -
April RC 38.1 33 11.4 092 4.0 10.6 6.4
23 CcC 36.0 2.7 13.7 0.90 38 11.3 13.9
rye 433 1.6 26.8 0.82 3.8 18.6 31.5
HV 433 39 11.3 0.80 9.0 220 9.6
May RC 435 3.6 12.2 0.97 5.7 20.2 8.8
9 CcC 41.6 2.7 15.7 0.92 58 19.4 15.3
rye 473 1.0 48.7 0.57 8.3 333 323
HV 46.5 38 12.2 0.85 9.8 22.9 11.8
May RC 45.9 2.5 18.7 0.56 9.2 20.1 9.0
28 CcC 457 1.7 28.3 0.57 10.7 242 22.1
rye 47.6 0.5 88.7 0.47 10.5 338 27.8

LSD(0.05) '

Date(D) 26 04 6.2 0.13 23 1.9 NS
Crop(C) 2.0 04 5.8 0.16 1.9 1.6 3.6

D X C * %k **k *%k * % % ¥ %k * %

*»_Significant at the 0.01 probability level.
THV - hairy vetch, RC : red clover, CC : crimson clover.

Table 5. Dry matter yield of green manure crop (above ground) as affected by seeding
rates at different harvesting time

Seeding rate

Date Crop 7 LSD(0.05)
33% 66% 100% 133% Mean
.............................. ton/ha cocveeerrirmrea e
THY 0.71 141 1.76 1.83 1.43b
CcC 0.04 0.19 0.44 0.87 0.44c crop(C):
April 23 RC 0.30 0.41 0.59 I.11 0.60c SR (D):
rye 2.95 3.17 3.85 4.76 3.56a CxD : NS
Mean 1.21b 1.50ab 1.52ab 2.00a
HV 1.32 2.32 247 2.50 2.15
CC 0.31 0.57 0.90 1.48 0.86 crop(C): 0.56
May 9 RC 1.30 1.37 1.76 2.04 1.62 SR(S): 0.34
rye 5.31 5.73 5.19 5.82 5.49 CXD : **
Mean 2.31 2.28 2.40 2.77
HV 3.59 5.35 5.37 5.98 5.07b
. CC 0.60 2.68 349 4.62 3.09¢ crop(C):
May 28 RC 3.60 4.92 4.88 4.88 4.63b SR(S):
rye 5.48 8.13 7.99 7.55 7.28a CXD : NS
Mean 3.34b 5.28a 520a ©  5.59a

Means within the same row or within the same column not followed by the same letter are significantly different at
P=0.05 on LSD.
TSeeding rate: 33% ; 33% of conventional, 66% ; 66% of conventional

100% ; Conventional, 133% ; 133% of conventional
3 Conventional seeding rates are the same as table 3.
fHV, CC, RC are the same as table 4, ‘SR : Seeding rate.
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Table 6. N yield of green manure crop (above ground) as affected by seeding rates at
different harvesting time

Date Seeding rate

. Crop LSD(0.05)
time 33% 66% 100% 133% Mean
.............................. KgN/ha «reermmreenreneiimninnn,
THv 25 57 72 75 57a
CC 1 5 12 24 12b crop(C):
April 23 RC 9 13 19 36 19b SR (S):
rye 49 52 59 74 57a CXS : NS
Mean 24c 34b 37b 49a
HV 54 95 102 103 89
CC 8 15 24 40 23 crop(C): 18
May 9 RC 46 48 62 7 57 SR*(S): 8
rye 53 52 54 60 54 CxS . **
Mean 43 53 61 69
HV 137 206 207 228 195a
cc 9 41 57 76 50c crop(C):
May 28 RC 90 180 173 173 158b SR*(S):
rye 31 44 45 39 40c CXS : NS
Mean 75b 127a 127a 137a

Means within the same row or within the same column not followed by the same letter are significantly different at
P=0.05 on LSD.

t-%-¢ are the same as table 4.
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