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Effect of Salt and Organic — Inorganic Fertilizer Application on
Soil Nitrogen Mineralization
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Abstract; Nitrogen mineralization is an important ecological process that determines ability of soil
nitrogen supply. In order to provide theoretical basis for efficient fertilizer application in salinized soil,
the effect of organic and inorganic fertilizers on the soil net nitrification, ammonification and nitrogen
mineralization under different soil salinity were determined. By laboratory aerobic incubation, under four
salt levels (0.46 dS/m, 0.98 dS/m, 1.55 dS/m and 1.97 dS/m ), the same amount of nitrogen of
0.089 5 g/kg (dry weights of pure fertilizer/dry weights of purple soil) was applied to different
treatments, and five fertilization treatments ( the fertilization proportion of the organic fertilizer was O,
25% , 50% , 75% and 100% , respectively ) and one blank control were provided, which were
designated as Ul, U301, U101, U103, Ol and CK, respectively. Main conclusions were as follows:
soil salt concentration was decreased with the increase of proportion of organic fertilizer applied; the
increase of salt content had a strong inhibition on the amination of inorganic fertilizer. When the EC was

less than 0. 98 dS/m, the application of organic fertilizer would reduce the effect of salt on amination,

ek H Y. 2019-09 —07 &l H#Y: 2019-12-19

ESTR : (55 HAFHEIES T A0 H (51539005) L[5 [ AR 5 4 9 H (51769024 [ 5T 24 5F % 3R H (2016 YFC0400205 )
RS2 (34 KB T RIITH (201602049)

PEE B JEIRE(1994—) | 53 Wbk | B OS5 -1 R 56 O T 2 HL R B0 B9, E-mail : 792606382 qq. com

EEAEE S (1961—) , 55, U2 , % IS0k IE A48 15 H R BF 58, E-mail : shi_haibin@ sohu. com



296

Kok HLOB ¥ R

while when the EC was raised above 1.55 dS/m, it would obviously delay the amination process of
organic fertilizer, but it would not be completely suppressed. There was a threshold value for the effect of
salinity on the formation rate of NO; -N. When the EC was less than 0. 98 dS/m, the increase rate of
NO, -N was increased with the increase of salinity level, while the continuous increase of salinity would
inhibit the formation rate of NO; -N. Compared with no fertilizer, fertilizer significantly increased the
amount of net nitrogen mineralization in each salt soil, and the same salt level showed that the larger
proportion of inorganic fertilizer was applied, the greater amount of net nitrogen mineralization was.
Compared with the application of organic fertilizer under 0.46 dS/m, the difference of net nitrogen
mineralization between the treatments under 0. 98 dS/m salt level was decreased, while when the salt
content was increased to 1.55 dS/m and above, salt obviously delayed the mineralization process of
organic fertilizer. It was recommended that the suitable fertilizer modes for different salt levels were as
follows: non-saline soil (50% wurea + 50% organic fertilizer ), mild saline soil ( 100% organic
fertilizer) , moderate and heavily saline soil (75% urea +25% organic fertilizer) .

Key words: soil salt; organic — inorganic fertilizer application proportion; ammonia nitrogen; nitrate
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Tab.1 Salt content of tested soils %
S8 K* Na* Ca’* Mg** S0;~ Cco3~ HCO; cl- JE8 iy
LAgl:] 0.001 4 0.0180 0.0110 0.005 1 0.0235 0 0.0120 0.0590 0.1300
2 AERITEERMER
Tab.2 Basic properties of tested soils
" AUURBE L, RAFEL/ WAL, TR AEILERE  EEERE L, EBEmE,  BmSR/ H
23 p
(g-kg™") (g-kg™") (mg-kg™!) W/ (mg-kg™") (mg-kg™") (mg-kg™')  (dS'm~")
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Variation curves of soil net ammonification
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Tab.3 Two-way analysis of variance on soil net

ammonification

WFRab/d RO (S)  AIESEAEI(N) SxN
1 792.25 304. 44 26.74
3 641.94 ™ 338.49 ™ 10. 68 ™
7 32.61" 473.03 " 22.24
14 99.78 ** 158.01 " 108. 36 **
21 352.09 ™ 15.73 ™ 18.53 ™
28 876.19 ** 62. 14 25.65 ™
42 1233.36 ™ 163.38 ** 26.61
56 1479.35* 219.48 ** 26.08 **
78 1492.26 138.59 ** 33.21°7
90 83.17 ™" 5.19™ 3.27"
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Fig.2 Variation curves of soil net nitrification
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Tab.4 Two-way analysis of variance on soil net

nitrification
Bgempal/d o oK (S)  AIEER(N) SxN
| 828.29 " 210.41* 104.27 **
3 773. 68 ™ 247.61 120. 77 **
7 184.83 " 364.95 ™ 36.38
14 309.78 ** 696. 35 ** 27.18
21 486.43 " 568.09 ** 26.38
28 579.76 ™ 500. 28 ** 10.45 ™
42 367.59 ™ 155.26 " 5.447
56 490.42 ™ 205.51 ™ 8.02*
78 396.70 ™ 133.73 ™ 2.99"
90 313.30 ™ 95.18 ™ 1.53

HEEE 73 25 AF T Xk b v ST Ak B A BT Y X
15 S b 43 254K, CK b 3+ 38 v A 0™ b it B A Oy
T, RS W T i S, 3 B SR A A A
0. 08 mg/ kg, FoARTit AT AL PR 208 fL i 25 1B A, &2
TH-FeTH i sh 22 Ak #a %, UL U301 Kb 3 F B 3R 50
28 R FRaE , JoAv b BRAE 1 37 25 56 K ILA 5
A ACNETEA LG8 R T K, R
5590 K, UL Ab BB H R Ak L 25 (P < 0.05) 5
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Variation curves of soil net nitrogen mineralization
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Tab.5 Two-way analysis of variance on soil net nitrogen

mineralization

Baemral/d ok (S)  AIEER(N) SxN
| 769.78 ** 276.38 " 32,13
3 554.10 ™ 300. 85 ™ 11.99 ™
7 69.18 ™ 390.21 ™ 4.84™
14 54.24 297.45 " 6.17 "
21 34.49 210.43 11.78
28 81.59 ™" 193. 65 " 10. 36 **
42 165.58 ** 113.94 ™ 417
56 174.33 109.22 ** 4,34

78 148.90 ™ 83.07 " 2.10"

90 146.32 " 78.08 ™" 1.90

x6 BERBABIBEESE

Tab.6 Soil electrical conductivity of each treatment

dS/m

Jb 3 St S2 S3 S4

CK 0.44° 0. 851 1.33¢ 1.87¢
Ul 1.14° 1. 49° 1.95® 2.26°
U301 1. 06" 1. 48" 1. 86" 2,17
U101 0.99" 1.43® 1.80* 2.09
U103 0.85° 1.32° 1.70" 2.06"
01 0.75¢ 1. 19° 1.60° 2.02"

T - [ B A i) /NG 5% B 3R A ) A B i) 22 ¢ .35 (P < 0. 05)

IKAF, CK AR B - e v S ARG 57 T 46 I 2494 i
5, 3 — & L o 1 5 57 0 18] A W i 3 R ok, A
1715 B30 S £ 70 A B T A Ao 4% it A Ak B K T LA
i - e i S AR O, HLB B HLACHE A LE ] R £
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