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The effects of stack height and sawdust covering depth on ammonia and greenhouse gas emissions from swine

manure and global warming potential
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Abstract: To study the effects of stack height and sawdust covering depth on ammonia and greenhouse gas (GHG) emissions from swine
manure, and the global warming potential, two stack heights (20 em and 40 c¢m) of swine manure and three covering depths of sawdust (0,
10 em, and 20 ¢cm) were selected to form six treatments. Each treatment was carried out in triplicate. Continuous measurements of ammonia
and GHG emissions were carried out using a dynamic system. The experiment lasted 42 days. The results showed that a higher manure
stack (40 c¢m) significantly reduced NH;, N>O, and CO, emissions, in terms of emissions per kilogram initial manure. However, CH, emis-

sions showed a completely different trend from that of the NH;, N,O, and CO, emissions. Sawdust covering reduced the cumulative NH; and
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CO; emissions from swine manure during storage, in terms of emissions per kilogram initial manure, but simultaneously increased the cu-

mulative CH4 emissions. Sawdust covering had different effects on the N,O emissions from swine manure at different stack heights. The cov-

ering increased the cumulative N,O emission for the 20 cm stack height of swine manure, but reduced it for the 40 c¢m stack height. The cu-

mulative GHG emissions from swine manure were 36.62~62.83 ¢+ kg™ of initial manure weight (based on CO.). Sawdust covering reduced

the total GHG emission by 11.59%~23.61%, but there was no significant difference between covered and uncovered samples. Compared

with that for the 20 ¢m stack height of swine manure, the total GHG emission reduction was 36.26%~41.48% for the 40 cm stack height. A

higher stack produced the least GHG emissions from swine manure during storage.

Keywords : swine manure; stack heights; sawdust covering depths; ammonia and greenhouse gas emissions
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Figure 1 Evolution of air temperature and relative humidity during storage of swine manure
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Figure 2 Evolution of emission rate of NH; during storage of swine manure



940

URIEIRCX ity F38EF 454

JET, 520 em A7 = EEAH EE 40 em VA7 =) B B i
A 2SN NHs B2 HERCR 40 5 PR T 11055 R #
i) .10.56(10 em B AR AL 75 ) . 1.45 mg-kg ' (20 em Hi K
), N3 51M 61.52%(P<0.05) .52.40% (P>
0.05) .45.43%(P>0.05) ., 5 A A FAH L, 5 55 1
SREAL T NH: () BRI . A~ 42 d IR0, XF
FHEFEN A7 5 0 20 em AL BRAL SR 1, 10 em #1120
em Fi AL 15 43 | REARLL JoT e 4 25 NHs R AR &=
ik 88.78% F198.23% (P<0.05) ; % T A& FE W 17 = FE Hy
40 em AL FA R UL, 5N E T AH E L 10 em F120 em
B R B 75 53 I B A B o 0 26 NH, R B HE R 5
86.12% F197.49% (P<0.05) . 74 75 J5- & ik K, NH; 2
FRHE T A

FEMEIAF 3 2 v NH () HE RS2 A5 I B (P
[T ZEAE A TR S 2R R R pysg e FEA
55,40 em VA7 R B2 B JoT B A 28 NH 19 AR HETL
T AIRT 20 em A7 R B, A0 5T i 2500 NH, 19 R BHE
iR 2 W A ZEE A v B B3 N R R, X 5 Li SE
XS ZETET I IR 2518 — 3. X AT fgse i T2 fH
R R, A TR AR NH i HE L . A e
— A T BRI S FE NHL B RO, X 52
HI 8 — SE B 58 25 AR, 40 Clanton 5520 A5 2
TSSO LE R B NH, B HE B N T 37%~
86% . Aignh, B SE RN T FRLAL BT S A% 250 NHs 22
FRHE R X 86.129%~98.23% , 55 Hofth— L tyF 57 45 e mg
A7 225, IX AT RE -5 00 A 04 5 A R Bl A 5 VR AN [
H . 7T 2 T LA RE R AR NH 4 HE i rT se e i T
S T T 2R A NH, ) RSHEL , Bl A A 5 R
7 JEE RE A G, A R 3G 5 5 53 Ah AT RE R T
T M BEXT NHy EL AT — 22 9 W B 1 2, BR i R A T

~

[ -m H20C0
-@- H40C0

—&— H20C10
=~ H40C10

N2 O HE L %

Emission rate of N.O/mg-kg™-d™
)

—_
T

=)
o
~ B
Il
—
N

-O- H20C20
- H40C20

NH; (I HEL -
2.3 N,O HIHERR

FEAEWAERIIT, NoO HERICGH R AL F AR A K-
K1 RMEIGS 8T, 2 5 54 B A
A iR BN HER R 0, IS TR R R (B 3) o FEAH TR A 2
FREET L 520 em WA 5 A FLAL, 40 em VA7 5 )
B TR A 2E NLO RABHEC R 3 TR T 6.94 R
7). 19.16(10 em P K 55 ) .21.11 mg- kg™ (20 cm %8
KA, FEEHLG 554 20.96% .45.89% .50.80% (P
<0.05) o 78 55 b BT A [ A7 =0 B 79 BN I+ 4
FENO ERHE SR AR, B 50 FREEIT 20 cm
A7 2 B B BRI R 25 NLO BRI, SR
A, 10 em F1 20 em 5 7K 76 55 43 550 58 70 2R o 0
2 N0 2R 15 26.19% F125.59% (P<0.05) 5 9Kk
T, 78 35 A FRHI AR T 40 em V47 5 BE B T B % 2%
(N0 BRI, 5N 35 A FRA L 20 om B A
T 0 R B T B A 2 NLO BRHE R I 21.82%
(P<0.05) , 10 em % A< 7 55 9 /b B JTT 7 28 NLO 2
PR X 13.61% (B 22 548 8.3 (P>0.05) .

M8 NLO 771 TR SE e Ml AL FI R R fbad 7, ™
s B U S S5 A RN DR A5 R A2 5 77 A2 N0, LA
ATAORIFFE 4008 T 56 7 55 X 208 NLO HERCR Y52
fiti F 2R 40058 2 A S HE RIS 2 B, B s BRI T
A-FE N0 HEjilt i . IR 9T A B, R A S 3 T
A28 NLO 1) RABHERCR", EARWEIE b B 35 3m
T 20 em VA7 55 B B TG 28 NLO 19 AR A
HFEAR T 40 em A7 5 B BAAL BT 4 26 NLO 19 R
R . H T O3 F SRS HAT LAtk AMER PRIk 25
em, SR BE R A — o 1Y BHLIR AE T, (R IR 3541 (20
em) , ANREID IR L . DR 0K ) S A S L

21 28 35 42

A7 B] Storage time/d
3 SEEEFHE N0 HEMLER T

Figure 3 Evolution of emission rate of N>O during the storage of swine manure
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Figure 4 Evolution of emission rate of CH.during the storage of swine manure
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