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Addition of loess or paleosol reduces greenhouse gas emissions from pig manure

LEI Ming"?, CHENG Yu-zhen'?, CHEN Zhu—jun'?, ZHOU Jian—bin"*"

(1.College of Natural Resources and Environment, Northwest A&F University, Yangling 712100, China; 2.Key Laboratory of Plant Nutri-
tion and the Agri—environment in Northwest China, Ministry of Agriculture, Yangling 712100, China)

Abstract : Manure storage is an important process that influences greenhouse gas emissions when considering manure management practic-
es. In order to better understand the possible mechanisms of adding loess to livestock housing and its effects on greenhouse gas emissions,
an incubation experiment was carried out to study the effects of adding loess and paleosol to pig manure. The results showed that the cumu-
lative release of CO, and CH, decreased by 42.4%~64.3% and by more than 99.8%, respectively. Compared to the control ( pig manure with-
out the addition of loess or paleosol ), the loess and paleosol treatments show a 1.8 to 18.0—fold reduction in the cumulative N>O emissions
because of their soil retention abilities and dilution effects. The global warming potential of loess or paleosol treatments was approximately
38.1%~67.0%, compared to that of the control, indicating an effective reduction in greenhouse gas emissions. When compared to the loess
treatment, the paleosol treatment had a greater effect on emission reduction owing to the higher content of physical clay and free iron oxide
present in paleosol. We conclude that the selection of a suitable additive has an important impact on greenhouse gas emissions during ma-
nure storage.
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Table 2 Experiment scheme of GHGs determination

Lb3p ZEHE Manure Wit Loess T 4 Paleosol

Treatments CK, 1:2 1:4 1:6 CK, 1:2 1:4 1:6 CK,
W%y 15 15 15 15 0 15 15 15 0
+ 4/ 0 30 60 90 30 30 60 90 30

®1 UK E T I0h TEEE AR
Table 1 The physicochemical properties of loess and paleosol

kel AP o) AL AL

BASE RIRES  WBMERRL R SA

qu)
Sample  Organic matter/ Total N/ Olsen—P/  Available K/ NO;-N/ NHi-N/ CaCOs/  Physical clay fb#k Fe./ SHS%/%??\I pH
types g kg g kg™ mg kg™ mg- kg™ mg kg™ mg- kg™ g-kg!  (<0.0l mm)/% g-kg' ° RETIL 8
#t 3.24 0.51 9.11 152 21.5 2.94 128 27.7 7.19 26.1 8.47
et 3.48 0.53 6.78 207 4.36 1.28 2.88 46.2 9.76 37.0 8.37




1626

URIEIRCX ity S 3855 TH

| LER R b 735 9% (3R 3) , s R b B vhok 4 Sl
JERE S IR RAGS RO R B AR R IR IR
1.5.9.14.20.29 .38 .50 d RAEK A FEFES 10 ¢, FH T
pH J 0 BT A8 A E o

®3 HREAERREIET

Table 3 Experiment scheme of basic physicochemical properties

ghyp 28N Manure # 1 Loess i -3 Paleosol
Treatments CK, 1:2 1:4 1:6 CK, 1:2 1:4 1:6 CK;

Wiy 200 60 60 60 0 60 60 60 O

+ 4/ 0 120 240 360 200 120 240 360 200
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ik 2 mL-min™ s MR 55 °C,

&= A HE G R LT AR

F=px(Ac/At)x(VIW)X[273/(273+T)]
A F 2 COo . CHL  NLO HETGH B 50 A ARIEIRSL S
A% B, CO,. CHy Al NLO 1 S AR %% B 43 51 4 1.977 .
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Figure 1 Changes of pH in each treatment during incubation
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Figure 2 Changes of mineral nitrogen in each treatment during incubation
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Figure 3 Dynamic changes of CO,,CHs and N>O in different

treatments during incubation
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Table 4 The contribution of GHGs and their global warming

potential in different treatments

COXF GWPHY  CH. AT GWPHY N.OXF GWPHY
JGBL DI DUk DI CWP
Treatments Contribution of Contribution of Contribution of
CO>to GWP/% CHito GWP/% N,O to GWP/%
w12 82.28 0.011 17.71 850.3b
w14 88.73 0.014 11.25 669.7bc
w16 87.23 0.004 12.77 642.3¢
W2 71.73 0.046 28.22 774.1b
LE= SR 94.79 0.046 5.16 499.1d
fpase: S H0 89.70 0.060 10.24 482.7d
Ve 95.63 3.245 1.13 1268.1a

T ANFE/NE PR L Z [BIFE 0.05 /K P F 28 5 i 3
Note: Lower—case letters indicate significant difference at P<0.05
between different treatments.

x5 Bt HTERMEM T BERBIINEIERR
SEEWMHATE5H(FE)
Table 5 Variance analysis of loess/paleosol additions and types

on greenhouse gases in pig manure

= I %K Greenhouse gases
Fa.jrs €O, CH, ) N.0 cwe
I 17.06%* 0.27ns 25.02% 24.35%%
e 48.26% 6.92% 0.08ns 17.54%%
22 HAEH 0.14ns 0.26ns 4.683% 0.85ns

T 2, o) Bl ROR B KK I8 5% T 1% 5 s, JC B35 128 57 (P>
0.05), 1A,

Note: * significant at P<0.05; ** significant at P<0.01; ns, no
significant difference (P>0.05). The same below.
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A OS2 B A 7 R AR A A D X A B A 22 57
T 2 AR IEA P X P (A A B T O A b o
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ARG A5 AL 3 CO, BT Rk 7 18 T 7 3 11 709% LA
FLRTFENEESRAGEY) ., BRAREINE &%
i 7= A 1) COLAE SRy ] Bl A 90 5 A 1) IR 19 350 0 A
AT AR R TS A A A BUR R AELE N
AIAE B R AN ) 7 8 2 (0 4 A =t 2 3 R = X
PRHERI ) (B35 25 S0 R Ry T3 e AN 2 M TEA
IR S AARHE L, AEAH R BDRE CO,
AN FE B IR E ST RE,
32 AmMELTHH T ENEERESEHMANZ M

AHIGE KB, ONINASTR) EL A5 ) o 4 Bty - BRI
T2 42.4%~64.3% 1Y COHET 5 99.8% LA |1y CH,
HEis (& 4a FE4b) A5 308 6 T 58 28 10 = AR HE
T, 335 I BE sy A O A A A LU )
PIERAPVE A OG . AWFE R B, 133X A HLT Y [
VEREZ M T HEAYH A2z 55Uy
FRXT AN LT B 53 5 7 A0 A2 T s ma 2, AR
WFFE & B, MR e ) it o 5y 3 v = AR
Helc th AP 7E 25 5, X AT RE R v 5l R e Ay o P
BRI 55 A S AL Bk 1 ) 25 SR Y o Mikutta
SEORESE R, R ES AR R AR AT
LS MRS A A HL-TCHLE A, SEmEE B
B E . HAb2A E Ot R W
Ty A Ui A AR S R A AL 1 [
A EEAE R, AR R - R AR 1) B T AR
B, ELAT AR I W B RE T, B A R T 2

®6 Bl HIERMEEERSHERESEHMAIMERME

Table 6 Relationships between GHGs and factors with loess/paleosol additions

IRESIKGHGs R Total C 4%, Total N AL C/N pH £ 25 Ammonium N fili 5% Nitrate N
C0,(n=18) 0.708% 0.754% 0.100ns 0.440ns 0.772%% 0.246ns
CHy(n=12) 0.707* 0.628* 0.505ns 0.499ns 0.507ns -0.019ns
N.0(n=16) 0.855% 0.649%* 0.668** 0.467ns 0.728°% -0.134ns
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