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Effects of Devarda’s Alloy Addition on Determination of Total Nitrogen
and Inorganic Nitrogen in Liquid Livestock Manure
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Liquid livestock manure (LL.M) has been used as a nitrogen fertilizer source for horticulture plants. LLM
contains organic nitrogen (N), ammonium, nitrate, and nitrite. The amount of nitrate and nitrite in LLM
are usually small compared to the amount of ammonium in it and so they can be negligible if total
nitrogen (N) concentration in LLLM is higher than 1,000 mg L. However, if total N concentration in
LLM s less than 1,000 mg L', the amount of nitrate and nitrite may affect total N concentration in LLM.
Currently, Kjeldahl digestion method is mainly used for ammonium-N in LLM. Therefore, it is
ineffective to analyze nitrate-N and nitrite-N. The objective of this study was to evaluate whether the total
N concentrations are affected by the amount of nitrate-N and nitrite-N with diverse LLMs by Kjeldahl
method (with and without Devarda’s alloy after Conc. sulfuric acid digestion). Five liquid livestock
manure samples were collected at swine farms in Ansung and Icheon. All LLM samples were stored at
25C, subsampled at every 15" day for 90 days, and analyzed for total N, ammonium-N, and nitrate-N.
At the 90" day, LLM samples were analyzed with and without Devarda’s alloy after Conc. sulfuric acid
digestion. Potassium nitrate, ammonium nitrate, and ammonium chloride were used to determine the N
recovery percentages. Total N concentration ranged from 560 to 4,230 mg L. Nitrate-Ns were found in
all LLM samples, ranged from 21 to 164 mg L' N recovery percentages with potassium nitrate were 0 %
without Devarda’s alloy and 100% with Devarda’s alloy because adding Devarda’s alloy facilitated
nitrate-N into ammonium-N conversion. Total Ns were significantly different between two methods,
with and without Devarda’s alloy. Total N concentrations were 210 mg L" at LLM 4 and 370 mg L' at
LLM 5 without Devarda’s alloy and 290 mg L" at LLM 4 and 490 mg L' at LLM 5 with Devarda’s alloy.
These results suggest that if total N of LLM is less 1,000 mg L', additional procedure such as adding
Devarda’s alloy can be used to estimate the total N and inorganic N better.
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Fig. 1. The change of total N, NHs-N, and NO;-N concentration with 5 liquid livestock manure samples (LLMs) by

Kjeldahl method at different sampling dates.
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Table 2. The effects of Devarda’s alloy addition after H,SOy T}, o] Fig, 194 Mue] A& AF T 90U oAl 2]

digestion on total N concentration of 5 different liquid
livestock manure samples.
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LLM 5 370 490 70
LLM : liquid livestock manure. JfEE Ly W] 2o & AAsTEFo] Wil Lo TAY
LSD : Least significant difference by T-test. o] AAEE e o] Fe gz ZXel Ed] o]
BETE e A o] A9 WAk Ao o w
7 AN F An Yo whsh A%e HYo e % W Feo] Debd 4+ gtk olE AN $1%
Ak Qo] o ofuluct whe ofulolx] hashs Aol HOR [ o] & Ano] BA A] oule] I )
Fsigeh, Griol] Wik 19% BAH ARe] b Fol devarda’s alloy H7F5HE oo T A
2pA Holi U F AT 51~7% O] WIS Mol Abeh WA B 5 9] o] B A P3PS Fp
HH] F A0 tFto] fELole o] HEjE o] Fof Aoz o 4= = Aol ot
A2 g U & Aot vRI7IA 2 friyole 2
&t Aol st Hashs A Bl et ol 2 = 3
S ofujolA] 7ok Aol Fasialch ke A e
1A} AN o] 27} 67 mg L O 3 Aaley Bremner, J.M. 1996. Nitrogen-total. p 1085-1121. In D.L.
& 2.1% =] 401]A1L 164 mg L™ & A Sparks (ed.) Methods of soil analysis. Part 3. Chemical
o] 29%E Hol= 5 TRt HeE e J%, ] 3 methods. ASA and SSSA, Madison, WI.
o] At HaEs /\]?j_‘o Hitof| weka] E% HEdS 1 Daudén, A., D. Quilez, and M.V. Vera. 2004. Pig slurry
o|A] oo} & A slEFul AlRglo] T oln]of|A] application and irrigation effects on nitrate leaching in
ol HE BRI} mediterranean soil lysimeters. J. Environ. Qual. 33:2290-2295.
o] ZFof ZAs= . Daudén, A. and D. Quilez. 2004. Pig slurry versus mineral

fertilization on corn yield and nitrate leaching in a Medi-
terranean irrigated environment. Europ. J. Agronomy.

il = cmE B o 21:7-19.
= Table 13} g}, AdiE-2 100% S lon 2 Lee, J.T., LJ. Ha, H.D. Kim, J.S. Moon, W.L. Kim, and W.D.
AR 09 gh2 Hof Ak Ais AR 22 ¢ Song. 2006. Effect of liguid pig manure on growth, nutrient
2= 9lr}, o3t AL mHsle] ZAlE A4 BAL o) uptake of onion, and chemical properties in soil. Kor. J.



o2
u)
HN

226

Hort. Sci. Technol. 24:148-156.
Lim, TJ., S.D. Hong, S.H. Kim, and J.M. Park. 2008.

Evaluation of yield and quality from red pepper for
application rates of pig slurry composting bio-filtration.
Kor. J. Environ. Agr. 27:171-177.

Moral, R., M.D. Perez-Murcia, A. Perez-Espinosa, J.
Moreno- Caselles, C. Paredes, and B. Rufete. 2008.
Salinity, organic content, micronutrients and heavy metals

in pig slurries from South-eastern Spain. Waste Manage.
28:367-371.

Park, JM., T.J. Lim, S.E, Lee, and I.B. Lee. 2011. Effect of
pig slurry fertigation on soil chemical properties and
growth and development of cucumber (Cucumis sativas
L.). Korean J. Soil Sci. Fert. 44:194-199.

RDA. 2010. The manual of use technology with livestock
compost and liquid fertilizer. Suwon, Korea (In Korean).



