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Effects of organic matter sources on nitrogen supply potential in arable land
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Abstract : Recently, assessment of nitrogen balance has been required for environmental agriculture. Nutrient management using
organic matters in farmlands has been strongly required as a means of extending resource-cycling agriculture and reduction of nitrogen
balance. Organic matters-derived nutrients and soil-available nitrogen should be necessarily considered to manage nutrient balance in
soil-plant system. In this study, we reviewed the amount of N supply according to types of organic matter such as livestock compost and
green manure in arable land. In case of applied livestock compost in soil, nitrogen mineralization was influenced by nitrogen amount
of livestock manure and mixed materials. And nitrogen mineralization of green manure in arable land was influenced by types of crop
and return period of green manure because of change of C/N ratio. Also, nitrogen supply by organic matter in arable land can be changed
by environmental factors such as temperature, moisture in soil. Therefore, nitrogen supply according to C/N ratio of organic matter and
analysis method for estimation of soil nitrogen supply availability should be evaluated to set up the nutrient management model.
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Table 1. Nitrogen mineralization and mineralization rate constant (k value) of manure at 30C incubation (NIAST, 1999)

N mineralization

Type of compost T-N(%) C/N ratio %) k value"
(V]
Cattle manure with saw dust 1.11 27.6 12 0.0001
Swine with chaff 1.77 35.5 20 0.001
Poultry with saw dust 1.93 26.4 41 0.013

DRate constant of cumulative N mineralization first-order equation (Stanford and Smith, 1972).

Table 2. N recovery of crop (NRC)') and mineral fertilizer N equivalents (MFN)z) by livestock manure application.

Types of Crop . T-N . NRC MFN
manure (Trial period) Amounts of applied manure e C/N ratio e %er Reference
Cattle Rye-Corn 60 Mg ha year' (Wet) 1.84~2.50 15.8~24.5 55.0 - Seo and Kim
(2 years) (2005)
Rice 100 Mg ha year'l (Wet) 1.98 21.8 20.9 414 Lee et al.
(41 years) (2009)
Swine Chinese cabbage 356 Mg ha' (Dry) 1.17 13.7 44.0 68.0 Yun et al.
(2010a)
Rice 100 Mg ha-year'I (Wet) 0.73~1.34 18.6~21.5 31.0 - GARES
(2 years) (2000)
Garlic 200 Mg ha” (Wet) 1.82 13.7 - 75.4-92.3  NIAST (1999)
Corn 246 Mg ha' (Wet) 0.71 23 33.1 79.5 NIAST (1998)
Poultry Chinese cabbage 162 Mg ha season”’ (Dry) 1.93~2.06 13.2~13.7 28.7 75.0 Yun et al.
(3 cropping) (2009)
Corn 80 Mg ha year'l (Wet) 1.33 24.7 26.9 - Kim and Jung
(4 years) (2000)

"N recovery of crop(NRC) = (N uptake amount in manure plot - N uptake amount in N non-applied plot)/(N of applied manure)

*100.

?Mineral fertilizer N equivalents(MFN) = (N uptake amount in manure plot - N uptake amount in N non-applied plot)/(N uptake
in mineral-N fertilizer -~ N uptake amount in N non-applied plot)*100.

Table 3. Changes of rice grain yields from 1967 to 2007 and fertilizer use efficiency in 2007 in the Department of Functional Cereal
Crop Research Farm (RDA, National Institute of Crop Science, Milyang) (Lee et al., 2008; 21. Lee et al., 2009).

Yearly variation of grain yield

N fertilization N use efficiency

T - -

reatments - X : Year, Y : Yield(kg ha') - - kg ha' - - % -
NPK Y=5288+30.41X (1=0.424**) 150 46.6
Compost” Y=3470+63.90X (r=0.681%*%) 139% 20.9

YStraw compost mixed with cattle manure(C/N = 21.8).
*Calculation of N input amount by compost.
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Table 4. Nitrogen content and C/N ratio of green manure
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Amounts of applied

Green manure Cropping system green 1manure ];2\1 C/N ratio Reference
Mg ha” (D.W.)
Hairy Vetch Hairy Vetch-Corn 45.8 3.70 11.0 Seo et al. (2000)
Hairy vetch-Pepper 11.9 3.17 11.9 Sung et al. (2008)
Hairy vetch 4.6 2.83 13.0 Kim et al. (2012)
Hairy vetch 48.6 3.81 12.2 Seo et al. (1998)
Soybean Soybean-Tomato 13.2 3.20 16.7 Lee et al. (2006)
Crotalaria ia-Chi -
S g W2 s
Rye Rye-Rice - 1.10 433 Kim et al. (2011)
Chinese milk vetch  Chinese milk vetch-Rice 30.0 1.41 29.9 Lee et al. (2012)
Chinese milk vetch-Rice 93.1 2.84 15.3 Kim and Lee(2011)
Crimson clover Crimson clover-Rice 20.7-53.6 2.02-2.18  21.1-25.5  Jeon et al. (2011)
Green barley Green barley-Rice 130.0 0.85 50.4 Kim and Lee(2011)
Green barley-Rice 473 0.90 42.5 Kim et al. (2011)
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