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In this study, we analyzed nutrient cycling structure of a small farm (cattle of 100 heads and arable lands of
2.5 ha) in Jeonnam province to investigate the effects of nutrients input by the addition of bedding
materials (sawdust and rice hull) and nutrients loss before the application to the soils (the period during
manure storage in the feedlot and composting process) on nutrient cycling structure. Sawdust and rice hull
added as bedding materials increased N by 1.6% and 14.2% and P20s by 3.1% and 27.4%, respectively,
relative to the amount of nutrients produced by excretion. This result suggests that the addition of nutrients
via bedding materials should be considered for better estimation of nutrient balance. The most significant
characteristics of the nutrient cycling structure was loss of mass and nutrients during the storage (21 days)
and composting period (90 days). During this period, 78.4% of N and 9.5% of P20s was lost from sawdust
compost; meanwhile, the percentages of loss for rice hull compost were 81.6% and 10.3%, respectively. A
lower percentage of nutrients loss in sawdust compost than that in rice hull compost was attributed to the
relatively slow decomposition rate of organic materials in the sawdust compost which has higher C/N ratio
and lignin contents. Therefore, it was concluded that estimation of nutrient balance should be conducted
based on nutrient contents in the final compost being applied to the lands rather than the amount of
nutrients contained in the livestock excretion. In addition, the effects of bedding materials on nutrient
losses should be also taken into account.
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Table 1. Yearly amounts of nutrients inputs by fodder feeding in the study farm.

: Feeding amount Nutrient content Annual nutrient inputs via feed

Feed Daily Annual N P:0s N P:0s

kg head' ton 100 heads’ - /e kg 100 heads " ———
RS 247 90.2 0.49 0.32 443 285
WCR 2.19 79.9 0.59 0.35 474 281
RG 0.27 9.9 1.45 0.63 143 62
CF 5.99 218.7 2.18 1.23 4,767 2,685
Total 10.9 398.7 NA NA 5,827 3,313

NA, Not applicable.
All the values were reported in wet weight basis.

' RS, Rice straw, WCR, Whole crop roughage; RG, Ryegrass; CF, concentrated feed.



Table 2. Annual production of nutrients by excretion in the
study farm.

. Daily production from unit ~ Annual production at the
Nutrients t
cattle study farm
ghead” day™ kg 100 heads™ year”
N 112 4,088
P20s 32 1,168

" Source: Rural Development Administration (2006).
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Table 3. Annual inputs of nutrients by bedding material additions in the study farm.

Bedding Nutrient content Annual input of nutrients
. Annual addition
material N P20s N P20s
ton 100 heads’ e e kg 100 heads" ———
Sawdust 173.8 0.038 0.021 66 36
Rice hull 173.8 0.336 0.184 584 320

All the values were reported in wet weight basis.
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A& TH(Choi et al., 2007). o &
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2 Hv 5 ﬂ*&?}%kﬂ 669 kg3 855 kg T} <F 3u)

A% L <ko|th(Table 5). AAHe] W o]EA S 71

3 FEA g A2 EgC AT b

o] mj¢- =t} wEbA A e 7S FHH o] ZAd

Ae BEY 5 2 FA%e] N&Hor Frste] 2
[e)
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2ot Q1Abe F4EE FA W Btk (Table 5). E YR EvY 2 $Hed 59 AV 8 =HH

SAFH At Hax FFEFL 9162 kgl Z F olZ FAs7] AT HulE FA = WA= A
WEl A2l 7o) 7642 kg T Gl (Table 5), 4 £4% ARs = F A2 ¥Re 4% 52
ol FWEHHIEG GAHY FiE FEo FEE o8 FAFCEN ES FdEHE A FHFe 7
7F B =55 v dth(Larney et al, 2008). 494 A F e W o] FRsith Ed HH|E
FAHR AFoAM FodE ArEuY zhzh oF 214 el Qi a7 JEo® AlgEY A3 A
kst 366 ke O B Fo) Wagb AEA 3 5 £ B 2299 FFOD #YL YIE YAE 24
Table 4. Changes in nutrients during storage in the feedlot and composting process.

Compost In the cattle shed At the initiation of composting In the final compost

type N P:0s DM N P20s DM N P:0s

————————— kg --------- ton R el G ton el RS
Sawdust 4,154 1,204 140 1,332 1,142 86 895 1,089
(67.9) 5.1 (78.4) 9.5)
Rice hull 4,672 1,488 103 991 1,403 70 859 1,335
(78.8) 5.7 (81.6) (10.3)

" Nutrients produced during livestock feeding plus added via bedding material.

! Values in the parentheses are % of loss relative to the initial amount in the cattle shed.
Table 5. Plant growth and uptake of nutrients.

Compost Fresh weight N uptake P05 uptake

type Rice Barley Sum Rice Barley Sum Rice Barley Sum

----------- [ PR — SN RN ) |V p— S TR ] |V p—
Sawdust 89.5 42.1 131.6 547.7 216.5 764.2 199.6 64.0 263.6
Rice hull 94.5 484 1429 6322 284.0 916.2 2183 75.9 2042
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Feed Rice/Barley
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P,0,3,313kg P.0, 264ig
Balance (A-B)
1 ' N: 214 kg
P05 +405 kg
Sawdust Excretion
N 66 kg N 4,088 kg
P,0; 36kg P,0;1,168 kg

Land application (A)
N 350 kg
P,0,669 kg

Excretion
+sawdust
N 4,154 kg
P,0,1,204 kg,

Compost
N 895 kg
P,0, 1,089 kg

v v

Loss Exportation
N3,259 kg to other farms
P,0,115 kg N 345 kg

P,0, 420 kg

Fig. 1. Sawdust-compost based nutrient cycling structure in
the study farm.
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Fig. 2. Rice hull-compost based nutrient cycling structure in
the study farm.
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