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Effect of Soil pH on CH, and N,O Emissions After Topdressing Digested Pig Slurry

JIN Hong—mei, CHANG Zhi-zhou

(Institute of Agricultural Resources and Environment, Jiangsu Academy of Agricultural Sciences, Jiangsu Agricultural Waste Treatment and
Recycle Engineering Research Center, Nanjing 210014, China)

Abstract : Applying the digested slurries to land is the most attractive and effective alternative in terms of economic and nutrient recycling
issues. In order to better management of the nutrient of digested slurries, it is important to study the correspondences of greenhouse gases
(CH, and N,O emissions) to soil pH. In this study, soils with pH of 5.5(S5.5), 6.5(S6.5) and 8.2(S8.2) were used to the pot experiment to
study the effect of digested pig slurry(DPS) application on emissions of CH, and N,0. Meanwhile, the application of chemical fertilizer( CF)
and water without fertilizer(CT ) were used to compare with DPS. The vegetable planting in the pot was crown daisy ( Chrysanthemum cari—
natum Schousb. ). Results showed that emissions of CH, and N,O increased after application of DPS. In S6.5 and S8.2, the increases of CH,
and N,O in DPS were significant compared with CF treatments. CH, was negative release in lower pH soils, such as S5.5 and S6.5, after the
early application of DPS. After that the emission became positive. But CH, in S8.2 was always positive release. N,O in S5.5 was significantly
higher in DPS treatments than that in CF and CT treatments at the third topdressing; while N,O in S6.5 and S8.2 were significantly higher
than those in CF and CT treatments during the whole the growing period of crown daisy. The trend of average emission of CH, in different
soils was S8.2>56.5>S5.5 after application of DPS, while that of N,O was S6.5>58.2>S5.5. There was environmental risk after application of
digested slurries in alkali soils.
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Table 1 Nutrient addition in each treatment

ALAE iR /mg

AP A JEAEALFR T /mL 7K/mL
Urea K,HPO, K>SO,
DPS 100% 7 K 150 — — — —
CF 1009161 — 137.7 50.8 47.7 150
CT 100%ii5 7K — — — — 150
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Figure 1 Air and soil temperature during the growing

period of crown daisy
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Table 2 Physical and chemical characteristics after the experiment

-y Qb pH EC/mS-cm™ SOC/mg- kg™ TN/mg-kg™!
S5.5 DPS 5.44+0.04a 2.87+0.22a 22.58+0.25a 2.45+0.26a
CF 5.31+0.10a 2.74+0.39a 20.95+0.33ab 2.09+0.09ab

cT 5.16+0.09a 2.25+0.42a 20.72+0.74b 1.66+0.06b

$6.5 DPS 6.50+0.10a 0.35+0.03a 12.41+0.96a 1.75+0.23a
CF 5.99+0.04b 0.20+0.03b 11.66+1.13a 1.65+0.04a

cT 6.36+0.01a 0.18+0.04h 10.500.53a 1.63+0.12a

S8.2 DPS 8.6020.06a 0.86+0.04a 9.57+0.67a 0.93+0.30a
CF 8.68+0.11a 0.66+0.04b 11.44+0.74a 0.95+0.21a

cT 8.67+0.03a 0.63+0.01b 10.33+0.35a 1.07+0.14a

T AR F R R A H ] 22 5 . 35 (P<0.05 )
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Figure 2 Dynamics of CH, emission during the growing

period of crown daisy
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Table 3 Repeated measurement analysis of CH, and N,O emissions

between treatments during growing period of crown daisy

B S5.5 S6.5 S8.2
P F P F P
CH, 11 2859 0.002 043 0.673 1091 0.015
1.2 289  0.147 19.63 0.039 1629 0.006
1.3 10.80 0.015 933  0.021 46.99 0.001
1.4 4.03 0.091 1049 0.016 0.02 0978
N,O 11 239 0.187 1065 0016 11.89 0.013
1.2 237  0.189 325 0.124 99.58 <0.001
1.3 727 0.033 7329 <0.001 103.05 <0.001
1_4 513  0.062 17.14  0.006 17.3  0.006
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Figure 4 CH, and N,0O emissions between treatments during the growing period of crown daisy
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Figure 5 Differences of CH, and N,O emission rates between topdressing treatments and control
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