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The Effects of Liquid Waste from Methane Fermentation on Botanical

Composition, Dry Matter Production and Nutrient Quality of Pasture Mixtures.
J.G.Kim, J.S.Shin* and D.K. Lim*

Livestock Experiment Station, RDA
Summary

The experiment was carried out to determine the optimum application rate of liquid waste
from methane fermentation (LW) and its effect on botanical composition, dry matter yields
and nutrient quality of pasture mixtures. Experimental fields was designed as a randomized
block treated with NPK chemical fertilizer (NPK = 28-20-24 kg/10a), NPK + Water 28 ton, 1/2
NPK + LW 28 ton, 1/2 NPK + LW 42 ton, LW 28 ton, LW 42 ton and LW 56 ton/10a at Livestock
Experiment Station in Suweon, 1985, The results obtained are summarized as follows:

1. Vegetation of introduced pastures, both in grasses and legumes, was markedly increased
in the plots treated with methane-liquid waste, However, heavy application of liquid waste
tended to increase of native weeds such as Polygronum spp., Rumex spp. and Lactuca spp.

2. Crude protein contents was increased in the plants applied with liquid waste, but NFE was
decreased compared with those of chemical fertilizer applied. The concentrations of crude
fat and crude fibre were, however less affected by the fertilizer resource. Among cell-wall
constituents, cellulose content was decreased as the liquid waste application rate increased,
while hemicellulose showed a negative association.

3. Productivity of the pasture was increased as the liquid waste application rate increased.
The highest dry matter yields was obtained in the plot treated with LW 42 ton/10a by 711
kg/10a, which shows about 71% increments compared with those of chemical fertilizer
treated. Net energy yields, both in starch value and NEL, were also markedly increased
under liquid waste application. As a results, the optimum application rate of methane-liquid
waste was found to be 42 ton in 10 a.
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Table 2. NPK contents in soil of pasture
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Table 1. Chemical composition of liquid was-

te from methane fermentation

pH OM N P,0
(1:5)

7.0

K.0 CaO MgO Mois-
% ture

1.39 0.11 0.09 0.09 0.04 0.06 98.14

app(1965) % Braun-Blanquet (1964) Jifli 22 Rt
3F ok
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mixture at the different cutting stages treated with

1st cut 2nd cut 3rd cut 4th cut
Treatment Av. K Av. K Av. K Av. K

T-N P,0, {(me/ T-N P,0; (me/ T-N P,0; (me/ T-N P,0; (me/

(%) (ppm) 100g) (%) (ppm) 100g) (%) (ppm) 100g) (%) (ppm) 100g)
NPK (28-20-24kg/10a) 0.51 45 0.31 0.56 48 0.23 0.70 36 0.18 0.81 50 0.27
NPK+ Water 28ton/10a 0.70 67 0.38 0.60 51 0.24 0.91 38 0.17 0.98 53 0.33
1/2 NPK+LW 28ton/10a  0.79 102 0.41 0.65 68 0.26 0.95 151 0.30 1.02 135 0.34
1/2 NPK+LW 42ton/10a  0.88 104 0.31 1..16 121 0.26 1.00 154 0.30 1.07 119 0.33
LW 28ton/10a 0.53 66 0.28 1.07 55 0.22 0.76 54 0.25 0.83 83 0.29
LW 42ton/10a 0.72 75 0.30 1.37 103 0.36 0.86 57 0.28 0.93 177 0.44
LW 56ton/10a 0.97 116 0.27 1.42 151 0.33 0.88 139 0.38 0.95 250 0.61

LW =Iliquid waste from methane fermentation.
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Table 3. Changes in the botanical composition of pasture mixtures treated with methane-liquid
waste, evaluated at the 4th cutting stages.

Botanical No . NPK NPK 1/2NPK 1/2NPK LW LW LW
composition f.ertl- cont- -+ + +
lizer rol w28 LW28 LW42 28 42 56

Total vegetation (%) 85 92 96 95 90 88 95 94
Introduced grasses (%) 37 59 73 64 65 56 67 60
Introduced legumes (%) 5 13 15 19 15 8 20 21
Native weeds (%) 43 20 8 12 10 24 8 13
Introduced grasses
Dactylis glomerata 2 3 4 4 4 3 4 4
Festuca arundinacea 4 3 3 2 2 3 2 2
Lolium perenne + 2 2 2 2 3 2 2
Poa pratensis 1 1 2 2 1 2 1 1
Agrostis alba 3 2 1 1 1 2 1 1
Introduced legumes
Trifolium repens 4 4 4 5 5 4 5 5
Trifolium pratens + + + + + . + +
Medicago sativa 2 2 2 1 2 1 +
Artemisia montana 3 2 2 2 2 3 2 2
Ambrosia artemisiifolia + 1 2 1 + + + 1
Capsella bursa-pastoris 2 2 3 2 2 2 2 2
Chenopodium album 1 2 + 2 2 1 2 2
Dianthus sinensis + . + + . . + .
Erigeron canadensis 2 1 1 1 + 2 1 +
Lactuca vaddeana 1 2 1 + 1 1 + +
Persicaria vulgalis + + + 1 1 + 1 1
Rorippa islandica 1 1 1 1 2 1 2 1
Rumex acetocella + 1 + + . + 2 2
Others + + + + + + + +
Native grasses
Arundinella hirta 2 2 2 1 2 3 1 1
Carex heterostachya 1 1 + 1 + 1 + +
Digitaria sanguinalis 2 3 2 2 2 2 3 3
Echinochloa crus-galli 1 3 3 3 2 1 3 3
Festuca ovina 3 + 1 2 2 3 1 1
Juncus tenuis + 1 . + . + + .
Luzula capitata + 1 1 + + 1 . +
Setaria viridis 1 1 1 + + 1 + 1
Zoysia japonica 3 2 2 3 2 3 2 2

e =none, +=1%, 1=1-5%,2=6-25%, 3=26-50%, 4=51-75%, 5=76-100%, LW =liquid waste from methane fermenta-

tion, W=water.
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Table 4. Fresh and dry matter yields of pastures treated with methane-liquid waste.

Fresh matter(kg/10a)

Dry matter (kg/10a)

Treatment Ist  2nd  3rd  4th Ist  2od  3rd  4th

cut cut cut cut Total cut cut cut cut Total
NPK (28-20-24kg/10a) 609 1084 713 439 2855 79 157 113 67 416
NPK+ Water 28ton/10a 664 1247 765 758 3434 105 210 110 102 527
1/2 NPK+ LW 28ton/10a 536 1141 914 1045 3636 86 164 122 117 489
1/2 NPK+ LW 42ton/10a 739 1913 935 1059 4646 122 253 105 99 579
LW 28ton/10a 489 1289 907 793 3478 105 191 138 130 564
LW 42ton/10a 723 1473 921 1172 4289 169 263 134 145 711
LW 56ton/10a 1155 1891 1020 1272 5338 145 213 152 147 657

LW =liquid waste from methane fermentation.
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Table 5. Chemical components of pasture mixtures treated with methane-liquid waste, taken as
average of 1-4th cuts.

Weender components (%) Mineral elements (%)
Treatment

CA CF CP CX NFE N P,0, K.O
NPK (28-20-24kg/10a) 10. 32 1.75 16. 64 23.93 47. 36 2.18 0.76 3. 20
NPK+ Water 28ton/10a 10.19 2,01 17.01 26. 67 44,12 2.56 0.90 3.67
1/2 NPK4LW 28ton/10a 11.22 1.88 19.13 24. 80 42. 97 2.91 0. 97 3.67
1/2 NPK+ LW 42ton/10a 12. 24 2.20 18.62 25.92 41.02 2.98 1.04 3.55
LW 28ton/10a 9. 80 1.83 16.43 26. 96 44.98 2.50 0. 85 3.35
LW 42ton/10a 11.70 1. 96 18.55 26. 00 41.79 2.78 0.93 3.78
LW 56ton/10a 13.19 2.10 20.03 25.84 38. 84 3.01 1. 02 4.29

CA=crue ash, CF=crude fat, CP=crude protein, CX=crude fibre, NFE=N-free extracts.

Table 6. Cell-wall constituents of pasture mixtures treated with methane-liquid waste, taken as

average of all cutting stages.

Treatment NDF ADF Hemicellulose Cellulose Lignin

(%) (%) (%) (%) (%)
NPK (28-20-24kg/10a) 47.00 29.59 17. 41 26.75 2.84
NPK+Water 28ton/10a 47.19 29. 66 17.53 26. 83 2. 83
1/2 NPK+ LW 28ton/10a 44, 82 27.20 17. 62 24.44 2.76
1/2 NPK-+LW 42ton/10a 44. 41 25.97 18. 44 23.03 2.94
LW 28ton/10a 46. 47 26. 68 19.79 23.72 2.96
LW 42ton/10a 46.75 27.80 18. 95 24.55 3.25
LW 56ton/10a 46. 48 28. 27 18.21 24. 38 3.89

NDF = neutral detergent fibre, ADF=acid detergent fibre.

Table 7. Digestible dry matter yields and net energy value of pasture mixtures treated with

methane-liquid waste.

Digestible dry matter Starch value NEL
Treatment IVDDM DDM  Yield StE/ KStE/ Yield NEL MJ/ Yield
(%) (kg/10a) index kg 10a index (MJ/kg) 10a index
NPK (28-20-24kg/10a) 56. 10 234 100 4151 172 100 5.02 2092 100

NPK+Water 28ton/10a 56. 63 299 128 415 218 127 4.98 2622 125

1/2 NPK+LW 28ton/10a  55.09 270 115 419 204 119 5.05 2468 118
1/2 NPK+LW 42ton/10a  61.22 352 150 416 243 142 4,96 2854 136

LW 28ton/10a 54. 86 309 132 403 227 132 4.82 2715 130
LW 42ton/10a 56. 80 405 173 408 291 170 4.85 3450 164
LW 56ton/10a 58. 42 382 163 417 273 159 4.94 3246 155

DDM =digestible dry matter, IVDDM =in vitro digestible dry matter, KStE=kilo starch value, NEL =net energy lactation,
LW =1liquid waste from methane fermentation.
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