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Effect of slurry application on soil ammonia volatilization and response factors

FU Li, WANG Gui—yun, DU Hui-ying", ZHANG Ke—qiang

(Agro—Environmental Protection Institute, Ministry of Agriculture and Rural Affairs, Tianjin 300191, China)

Abstract: Slurry application is an effective green circulation mode. Soil ammonia volatilization is influenced by various factors including
slurry nitrogen content, temperature, water content, and pH. The effect of four factors, amount of nitrogen, temperature, pH, and water
content, on the soil ammonia volatilization was studied. The results showed that soil ammonia volatilization was affected by the application
of nitrogen > the temperature > pH > the water content. In addition, ammonia volatilization was positively correlated with the amount of
nitrogen, temperature, and pH. In the range of temperature 15~35 °C, soil water content 60%~80%, pH 6~8, and nitrogen application 60~
120 kg N - hm™, the ideal experimental conditions for reducing soil ammonia volatilization were : 75.58 kg N + hm™ of nitrogen application,
temperature of 15.48 °C, pH of 6.22, and 60.63% of the field water holding capacity. Considering the actual conditions, when temperature is
25 °C, the application conditions of the fertilizer for reducing soil ammonia volatilization are : 64.98 kg N +hm™ of nitrogen application, pH of
6.02, and 73.42% of the water holding capacity in the field. This paper studies the effect of multi—factor coupling on ammonia volatilization
in soil, improves nitrogen utilization efficiency, selects suitable conditions for slurry application under experimental conditions, and
provides a scientific model and theoretical data for the safe reuse of slurry.

Keywords : slurry; ammonia volatilization; orthogonal experiment; influence factor
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T E AL R E B IR P R R, A
TREFRFEIE T, 0 S A PR R . H
T L 35 0 2675 4F 77 A i 24 3.84 % 10° 1, i rp 7 fif 26 (i
6.36x10° t, 757K 2.63x10° t, ZE 4 I FH E A L 60%'",
FRIEZOK P O A KBRS, EIEHEBOAGE SR
SRR IR B, [RIEE X PR BE 3 L5 e, 5 R K R
FRAL G %5 . B TR FE K L A B S B AR R K AR
VR A 2 b B SR B R ST B A iis i 22—

B ESRHNEAK A AR AR R AR A AR
TR Ty R4 S, SR, S S EARENA
(NH ) #E K, 3 BUA R WK o A S50 5% 3¢ B it A
NEAK S5 B — BN, 285 8 T s R i R R IR A BB KR
Y 14.52%~17.64% . FNEEEIWF R R, L1
GAFE e FRR S B ot FH S K 2R 32 B s i 38 o, JIES K
it P e 28 4% A R AR IE 0 19.7%0~40.8%

- M S 2 R S pH | - B KR it
HYER R, BREEEIIIOAE AR =%
TR EE P SE AR IR T R i 45k . B A
W LB IR R 5, 13 pHAE S 3824 & il
B ERMK, Pelster S S UESE , i FH IR R
- 8 S AR — S Y T P B ) U K Y 3
T BE I AR i — o Y RS A2 A R 2R s ) - g
SRR AN BE - K RIS I R . B A
LRI 2R B A A R R 5 A0 I8 Ui FH A
—ETEENEIEREIER R .

B 5T AR P e R Kt e X
FE 5 ) (1 B DR 2800 A AT T e A At R i -3
AT RN Z2 R 2R 1 i) o AF e DL . AR SR R T
FREERE At FF 5 7K R AR pH £ R Z R A5 1
P B, v /D 5 B RE At FH 0 S R L IR SR
FOF R ik th 5L 4508 T 18 B A IR AR A 7K it FH 2%
1, R FRFE ALK 2 4 m] AR AR 2% 3 e s o

1 MREFE

1.1 fitkAr el

B RS+ R A R DY 4 IR T
TEIA R JEEE M, o F R WOR S 0~20 em (1 1 FF,
fief - AR [ S50 28 S5 KT, BIBR 2 ) AR 2R L3 2 mm
i fe Mo L EREARPEALPESTN  pH 8.45, A
380 mg- kg™, AR T 50 mg - ke, A A 20
mg kg, AR EH 3 mg kg AP E & 13 g-kg ',
NH 1.46 g~cm’3D
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HEIAE /K B [ 56 5 A4 57 5E 5 IR UK Ak 38
BT AR A AR K o AR K 3 AR R N < pH
7.97, MRS 124574 mg- L, B S A G R 714.86
mg- L7, iSRS 1.33 mg- L7, B & 121.85 mg-
L7V Pk IE B R £R 7% 1 63.65 mg - L7, H B 7 % it
1009.59 mg-L™",

1.2 X5k

RIS 4 N 3K IEsC IR i, 4N H &R
MR (A) | HIES KR (B) pH(C) A H (D), 5
AMHEZE R 3ANKT-. REERRE 15.25.35 C=4
IR 5 38 K R R R 15 H (R K R 1 60% . 70%
80% —A~/KF s pH I E 6.7 .8 = A /K ¥ Jits R w15 B
60.90,120 kg N -hm™2 =4~ 7KF  fF HAZ IE A2 £ 1o(39)
LHBEH (R 1),

FEASAE PG 2 mm i 9 KT 4, B RER S £
B SR A e S I 3 p L il R B
FrissE pH, 8 T EAR 10 em B SRR IR ER , IE/K 5
TCRK IS AR A SRR KT L i SR
o, FHJC S H R K 3K . AR RN YR
3 BT A BEA 50 mL 2% WIBR IR 438 78 70 I W )
ZEIRNL, FHF W IR S

VEE O AL EE B AL BE A B it A AR, 43 )
49120 kg hm™ (LA P,Os31) 180 kg hm™ (L K0 31) .
B AL 2 51 3 BE IR 5 (1% P,0s 12%) (AR RER (1%
K.051%) . BAMMEIRER 61K,

1.3 HmRESUE

FREFEMEE1.2.3.4.8.12.19.26 d, B AbBEEL
Hrp 3 AN ER , FBL IR AR W WO € TR R

R 1 AREFMHIRKHERAN L ERIFER WA ERZ R
Table 1 Experimental orthogonal design for the effect of slurry
application on soil ammonia volatilization under

different conditions

fb g i #:}:‘%&%ki . Eﬁ’ii '
Treatments Temperature/ Soil moisture pH  Nitrogen application/

C content/% (kg N-hm™)
T1 AL(15) B1(60) C1(8) D1(60)
T2 AL(15) B2(70) c2(7) D2(90)
T3 A1(15) B3(80)  €3(6) D3(120)
T4 A2(25) B1(60)  C2(7) D3(120)
T5 A2(25) B2(70)  €3(6) D1(60)
T6 A2(25) B3(80) C1(8) D2(90)
7 A3(35) B1(60) C3(6) D2(90)
T8 A3(35) B2(70) C1(8) D3(120)
T9 A3(35) B3(80)  C2(7) D1(60)
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it BN 5 A 3 A E A U AR E 3 pH
{E NHi=N FNO;-N 75 #2, #43 XUF I 0 5 A 3 IR e
.

SRR N

RIE IR Fi=(V=Vo) XCXM/SX2 (1)

BRI K Y=F +F,+F;++--+F, (2)
Kb PO | RORFERT 2 & i kg N-hm™; VR
T R T ARE AR R FR R 1, mL; Vo R 25 P 8 T AR R
PRI, mL; C RGPS AR EE , 0.005 mol - L' s M
HAMBEE IR, 14 g-mol™ 3 S S W AR 24 B A 18 48K 1f
B,m?,

3 pH R 2.5: 1 K = He il & 35, FH pH
71 (METTLER TOLEDO, %fi ) I % ; NH;-N I NO;-N
PR R A 2 mol - L &L B (KCD W R #2)5 , i 3h
T 543 A (FTA-6000+ , Jb 50 75 KA 7% 47 BR A #])
DU 5 - 398 JOR TG T35 1 SR P A I — Yk SR ) L (7
ME .
1.4 IS

K FH SAS 9.2 B E AT B 43 B (i 35 Ky
P<0.05) , Design—Expert 4% £ 405 447 0 b7 187 437
Origin 8.0 {4 Xt A TAE A

2 HRESH

2.1 FEIEKERESEEZNRIELZH N
W22 o Ml A (3 2) R, it FH SR FE AL K, it
R S SR R BRI R Tl R A pH A I

JEE A pH B X 4 38 20 & 1 52 B 25 v T RS OK
it m K AU A (RUE A T 120 kg N-hm™) i 2
S0 - sk w WA IR B A pHAE T, R R R
FRUEE RGN 5 4305 Ky 70% I 2 4% % BB -
e 2 e ik = pH A B T8 244 A TR A I 3 T A
AEFR AU pH LB TR T5 2435 &k 2R RAL.

X+ & BRI T Zon A AR
WA Z RO I EE | B35 7K o pH it U 4 5 A
AB.C.DFR/R A EHITFER Z2=0.56+0.114-0.010B8+
0.085C+0.31D(R*=0.903 3) . DU~ Xt 145 &
SRR AR M A VR A« it R > TR B >pH> 3 5 K
i, SR ES ISR 8 AR RALE) P<0.01,
B i PR 5 R LR 22300 () P>0.05 , I8 7 A58 70 Xt
RIS DU AT IR IR 15 22 /0N, AT R U AR AR 6 44
PR RRGEHEA T A3 B RS0

F ] L FRIE] 2 FTA, A4 A SRR Bl e i 2 At L T
JEA pH 1 THE R I TS A& H . FIH] Design—Expert
A4 AT B0y R A 3 2 T2 5 & B R
Kt FH 45 28 < it U 75.58 kg - hm™, I 15.48 °C, pH
6.22, - HE 5 /K it Ry W [R5 7K 12 14 60.63% . 1E 25 C
BF, 3E 2o (] R A B0 T 5 k. R AR IE K
it JF S50 < i Ut 64.98 kg -hm ™, pH 6.02, 145 /K &
h (AR 519 73.42% .
22 FEBKEAENEELRRESEELERER

H1 3 a] R g PSR FE AL K, 25 Ak PR 2 5 ik

®2 EXRBRESN

Table 2 Extreme difference analysis of orthogonal experiment

AR i [ RS i it RN SR Ammonia volalilization
Treatments Temperature/°C Soil moisture content/% pH Nitrogen application/(kg N+hm™) accumulation/(kg+hm™)

T1 15 60 8 60 0.30de

T2 15 70 7 90 0.42de

T3 15 80 6 120 0.73be

T4 25 60 7 120 0.78h

T5 25 70 6 60 0.26e

T6 25 80 8 90 0.51cd

T7 35 60 6 90 0.53cd

T8 35 70 8 120 1.22a

T9 35 80 7 60 0.34de

Ty; 1.45 1.61 2.03 0.90 7=5.09

Ty 1.55 1.90 1.54 1.46

Ty 2.09 1.58 1.52 2.73

R; 0.64 0.32 0.51 1.83

TE TS5 i B R 2R AT B I 23 R BB Z A kg hm™ s RO AR AR R AR 22 , kg hn s AN ) 7 3R b PR 22 53 |3 (P<0.05)

Note: T;: Sum of ammonia volatilization accumulation corresponding to j level in factor i, kg« hm™; R;: Range of factor j, kg - hm™; The different letters

indicate significant difference among treatments (P<0.05).
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Figure 3 Changes of ammonia volatilization rate under different

treatments after slurry application
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PRAN , FLAB AN B B To 4 R G, 1 i AR IR pH Ak K
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5526 d, A L AFE RIS

FAO R A R 5 e BBl E B SR ] 3G, e
SRR B TR (14), ZER5 M6 B b iR I T
T I L T TS L e B T LA e
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N . . Figure 5 Changes of soil ammonium nitrogen contents with
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Figure 6 Changes of soil nitrate nitrogen contents with different

treatments after slurry application
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Figure 9 Changes of soil urease activity under different

treatments after slurry application
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