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Effects of Surface Application of Biogas Slurry and Urea in Different Proportions on Ammonia Volatilization in Paddy Field
GAO Bo, WANG Kai, LI Hong-yang et al
Abstract

od ] Paddy plot experiment was carried out. The biogas slurry and urea were mixed in different proportions and applied in three times with the
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[ Objective ] To study the effect of different proportions of biogas slurry and urea on ammonia volatilization in paddy field. [ Meth-

same amount of nitrogen as the standard. [ Result]Under the combined application of biogas slurry and urea, ammonia volatilization mainly oc-
curred in the first 5-6 days after fertilization (basal, tillering and earing). The ammonia volatilization rate basically ended on the 7th day,
and the peak value of ammonia volatilization rate could be reached within 3 days after fertilization. Compared with urea only, treatments com-
bined with biogas slurry significantly increased ammonia volatilization rate, and the maximum ammonia volatilization rate reached
7.5 kg/(hm*-d) when biogas slurry completely replaced the urea in basal. There was a significant positive correlation between ammonia vol-
atilization loss and biogas slurry application ratio, and the maximum ratio of nitrogen loss caused by ammonia volatilization was 20. 2% in the
treatment with the largest biogas slurry application ratio. [ Conclusion ] Ammonia volatilization loss can be significantly reduced by appropriately
reducing the biogas slurry ratio. A large amount of nitrogen in the form of NH,"-N in biogas slurry is the main reason for increasing ammonia
volatilization after biogas slurry returning to the field. High temperature can increase the volatilization intensity of biogas slurry and accelerate

the loss of ammonium nitrogen. Therefore, high temperature weather should be avoided when biogas slurry is returned to the field.
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Table 1 Fertilizer application under different ratio of urea and biogas slurry treatment
Jiti AL A Y] Fertilization period i 24
’%I\IEE t SEAL Basal A3 EERE Tillering FHAE Earing Total fertilization amount
reatmen
CF//g/IX. BS/L/IX. CF//e/ IX. BS//L/[X. CF//g/IX. BS//1/IX. CF//g/1X. BS/L/IX.
CK — — — — — — — —
CF 312.9 — 273.8 — 195.5 — 782.2 —
T1 156.4 61.0 273.8 — 195.5 — 625.7 61.0
T2 — 122.0. 273.8 — 195.5 — 469.3 122.0
T3 — 122.0 117.3 61.0 195.5 — 312.8 183.0
T4 — 122.0 — 106. 8 156. 4 15.3 156. 4 244.1
1::CF RIRE ;BS RITHIR
Note : CF was urea, BS was biogas slurry
#2 HBRPERSER
Table 2 Weather information during the study

Jite A st 38 i WEPN KA o S TR Wil
Fertilization period Days after fertilization,/d Weather Max temperature,//°C Min temperature//C Wind /4%
FEAL Basal 1 I 31 18 4

2 i 31 19 4

3 ESN 30 2 4

4 BF 27 22 2

5 Zn 30 21 3

6 ESS 29 21 3

7 5] 29 22 2
SrBENE Tillering 1 EAN 29 20 2

2 ESN 31 22 3

3 ESN 31 22 1

4 ESN 31 22 3

5 JINFR 28 23 1

6 JINFR 28 24 1

7 IR 27 23 1
THAL Earing 1 51 34 28 4

2 ESN 33 28 2

3 JINF 33 27 1

4 ESN 33 28 2

5 TR 34 27 2

6 ESN 35 27 1

7 JINFR 34 27 1

1.4 BERFEE GIERRENRIEAE" W, B HE 2
HURJE 2 em F A% 16 em FYIFLRIIAIR L 15 mL B H A
WO T IR L 0 5t 8 RH A5 9 38 ( B ELAE 16 em 5
25 cm) , [ RUG4R A T 00 AR 48 SN SAR T-48, T 21048
TR 15 em FHLABUE IR , /N XICE 2 A4S RAEE,
REELR G A FF 2 AREEE N T RS RZ/ N X IR,
FREMBEAIEAR)S 7 d, K 09:00—11.00 F1 14.00—16:00
BRI, BUCRFEGS HG BUH R )28 40 915 BT A 3
A8y M1 52802 3R T 500 mL 1 mol/L &AL W HH k%
1 h, PR SEm 3 Lb A e W P M S AW . 2R
A THEAR:
F =(C1,+C2,)xV/Sx6

X F, N5 | RINEIE & i kg/(m « d) ;C1, 1 €2, 435
REH | R AT R IR B S AR B, mg/mL; V iR
PEARL, mL; S S RAE R AL, m’

1.5 ZEAIE  FFH Microsoft Excel 2016 #4783 43 #r Fil
P2z, 1 SPSS 20. 0 R AFH A T RS bR L FIAR DG 2304 o
2 ZEREHH

2.1 EHEAGMEASIZELZTHEM AR LGRS
PREBCHERT K FEA R G RIS 7 d Y235 Kk 3R 57
M UL 1, 5 CK At PR 2 B AL 3R (CF) AR L , e it v 1
A S e P 2 R S R, L PERENE 5 3 d a3
WA, B (1 1a) 584 R TERACRR Y T2 T3 T4 Kb
R R HOR B T3K 7.5 kg / (hm” -+ d) 5 T1 ZbB i TR L
(e A A R AR T B3k 3 AR B, W UL
TR TR FH 2045 K iR I 1 B R R 4 BEIIE (& 1)
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AP (CF) —3, B VA AR BT, 3 I a3 R ik &
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Fig.1 Effects of biogas slurry combined with urea in rice base fertilizer(a) , tillering fertilizer (b) and panicle fertilizer ( c) on ammonia volat-

ilization rate
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Fig.2 Effects of biogas slurry combined with urea in rice base
fertilizer , tillering fertilizer and panicle fertilizer on am-

monia volatilization nitrogen loss
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Fig.3 Relationship between different biogas slurry application

amounts and NH;—N loss in paddy field
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Table 3 Effects of combined application of biogas slurry and urea on
NH;-N loss rate of rice in each fertilization period %

e Jif AR Fertilization period o

3 X X st ﬁ B3
Treatment AL STBENT R Total loss

Basal Tillering Earing

CK — — — —
CF 1.8 2.6 1.9 2.1
Tl 8.3 2.4 2.0 4.7
T2 16.7 2.5 1.7 8.0
T3 20.3 15.9 2.3 14.0
T4 20.0 28.9 8.2 20.2
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