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Abstract: The changes of soil organic nitrogen components and content directly affect the potential of soil nitrogen supply,
but how nitrogen fertilizer addition affects soil organic nitrogen components is still unclear. To address this, this study
focused on farmland soil, with nitrogen fertilizer treatment and soil organic nitrogen as the main themes. We collected 1792
field test data published at home and abroad from 1981 to 2023, and carried out meta-analysis. The results showed that: 1)
Nitrogen addition significantly increased the content of total nitrogen and organic nitrogen in farmland soil, and the increase
of amino sugar nitrogen and ammonia nitrogen was the largest, while the increase of non-hydrolysable nitrogen was the
smallest. 2) The nitrogen addition rate is an important factor affecting the accumulation of soil organic nitrogen. Except for
non-hydrolysable nitrogen, the accumulation of other organic nitrogen components increases with the increase of nitrogen

addition rate. 3) Compared with short-term (1—3 a) and long-term (>9 a) nitrogen addition, medium and long-term (3—
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9 a) nitrogen addition is more conducive to the accumulation of soil organic nitrogen. 4) The content of soil organic nitrogen
components accumulated significantly in 0—20 ¢m and 20—40 cm soil layers, while there was no significant change in
40—60 cm soil layers. 5) Soil organic carbon and mineral nitrogen are the key abiotic factors for the change of soil organic
nitrogen content after nitrogen addition; Microbial biomass nitrogen and protease activity are important biotic factors
affecting organic nitrogen components. It can be seen that application of nitrogen fertilizer significantly increased the organic
nitrogen content and nitrogen supply potential of farmland soil, especially in the soil with higher organic carbon content and

microbial activity, the cumulative effect of fertilization on organic nitrogen was more obvious.
Key Words: organic nitrogen components; field experiment; nitrogen fertilizer; meta-analysis

FHLA (Soil organic nitrogen, SON) i 13 5% ( Total nitrogen, TN) I 90% L) I, BE A& 338 (0 2 1) H 2 21
g3, IR A RCARY FEOR IR A AR T RE U IR ) R e AR A KA S R ST
REN . FEAFRERMR AR RG T, i AN S5 AR AR B A K EE A i, B
WFE 2RI, A% T A AE B VR R T SR A TR | J R i 1 RUIE R R Wi, T A 3P AR R
S, AT RESRZ I - A HLEUE AL RRE 1, SR, AR X A& H A HLARY & R ML A T R, B R AS
WA,

FUIERT +- 3G HURUE R 56 DA A0 A 56 . ARYE Bremner 55 42 1 (A HLESM L 7 15, £ HL
A FZAFERR S A (Total hydrolysable nitrogen, THN ) FlHEFR f# % ( Non-hydrolysable nitrogen, NHN) I K41
O o HER IR A U] 4 N PR R Feb L ( Amino sugar nitrogen, ASN) iR fi# 24 22 % ( Amino acid nitrogen,
AAN) iR i 2 A5 % ( Ammonia nitrogen, AN) FIRfi# A 1% ( Hydrolysable unidentified nitrogen, HUN) , A[E4G
HUELL 43 A A VR R A R PR TR 22 57, WNRR A S S R 2 o0 S SR A Al | 3l FU N B i
Je AR MR AR P B R, SR TR O RETE S5 R AR MR AR IR R T TR R T
A SR BRI B o i = R BT 2 IRAE L R A A U 2 AR AT LA B RSOR FE A 5K
R, EEOR A T HERYTOHLA (L E A AN ) | b SR A 7 W (o S K i ) AR Y R A Ak
B FIBERISAL G 4 K R i A RO R T A R A A U i 0 8 e Ak R A 7= )
FB AT B AR 52 A8, F B RA S A (NR A AR A AE o- 2 L0 E R W | 5y
5F) o ARMRARAUR T HERR i AR rh S LR S R AR R A A TR S B W R A A T PR R E
L, A LR 73 R IR S e P i 22 5%, FTRE R BUEIE 5 T 3EA LA 73 BA A ) AR LS

AR MO 73T IR AR S R G ARG W9E T IS5 38 A MR 40 & s A L 22 Ak (B SR 45
A BUEEN T 3 AR HE O IR I ST R e A R R A R A AU, X
FERR S UL AN 3 AT AT R B AR i T A F R S U & o (R R IR T MR A s e | & i
{H Tian &0 BT A BU, it 28000 2 300 14 FH vt 0 S 2010 5 et 5 3 ek S A 17 P PRk ot 2 S B T R
A AR MR AR A S ISR A TR R K AR B O E A HLR AL AT AR
R i AUS TR LA S BRI A R AR ES mRRE B EIE S R H I A HLUA L 5
WA AN TS RE TSR 4 Tk vl Bk It RV A DAV A ) — R

NIRRT A ) R - R AN A A A R 2 e - A WL S A A Y e bt
an pH , H3EA HLEK (Soil organic carbon,SOC) FIEBEFR 58 bn (AR L B A HLA SIS EEAEAE Y E
A it R S WA -8 pHL, 3 R b, 028 IR AR ST S e A ML AR EAh,
SOC W22 A HLE S = 2R bR, — A HLBT & R iy 1 AR B R T AR YR BE iR A
FIFAVRMEE, Hit, 28R EANARS SOC fAFEIEMEER | MiAs HiE kSR w N
F A, A R A MR AT RE Nt e ) 55 1A M Al - SR BE ), R M A B
R A AL A Wi S e AR A G IR AR, (R R R P A R

http ; //www.ecologica.cn



1330 xR 45 4

A BN 2> B s R A RSO R R LR A A HLAL, S 1 e bl R S A AL A 4L 23 i AR
SRR IR i P b SR T e R DL S N IRTRE AR L3 ML & ik, A RS R
B, Tt U SR AR MR, R TE A T R AR e U W A A HLA R DR, DT R
AR PE ORGP o PESE IR R IR 1 1284, TR B TR ZE RS LA DL S AL 202 AL i I P AL

FT LA BRI, AT IR AR ZS RGN WTFER G, it Meta 20T RARITHEA T LA HLALL 1281
FISZMR A 2, H R OQTE LA T RbA R (1) T LA A HLAE A e (2) AR 5T LAl
AT LA S R

1 RS

L1 Blmrsse B A b

RV RO A HLR AL B0 AT AT E IR Web of Science 45 #5725 i 3 SCRUHE R
X ELR R SCEIATINZ . AW SCR 2R A G 16 A HLRZH 3 RUIE RGNS, BT FH 9 SR 28 1) A0 45
( “organic nitrogen components” ) AND ( “nitrogen input” OR “nitrogen fertilizer” OR“ nitrogen addition” OR“ nitrogen
application” ) . Z5-GWFFE H A, e S /e K0 18 4 5 B0 i e v o 303 T AR Ot 22 49 A6 2% 380 990 SCiRere B LA s ofe
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Fig.1 Effects of nitrogen application on soil organic nitrogen components and their proportion to total nitrogen
TN: HHERZ; THN: MRS ASN: IRAFEIEMIA; AAN: MRAFELIRA ; AN: MRt E75% ; HUN: M ARMZ; NHN: JEM A2 ; THN/
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Fig.2 Effects of nitrogen application on soil organic nitrogen components and their proportion to total nitrogen
TN: LIERA; THN: MAfG % ASN: RPN AAN: MOFEIERRA; AN MRS, HUN: BRMFARMIZ; NHN. JERF A THN/
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BAULL; HUN/TN: FRIAFARIA S LB AL ; NHN/TN: JEBff 5 LR ; * 78 P<0.05, # % FIR P<0.01, # = 7R P<0.001
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Fig.3 Effects of nitrogen application years on soil organic nitrogen components and their proportion to total nitrogen
TN: THEEA; THN: PR, ASN: RMFEIENIA; AAN: MAFEERRA; AN MOMFEASA; HUN: MRAFRHIZ; NHN. JERRAFA; THN/
TN: FRAR A A LML ; ASN/TN: FRAFEHAMA S DB A L AAN/TN: PRAFEHEMR A b L HERAUIL s AN/TN: FRAF S b L1
BALL; HUN/TN: BRAEAMA S 1L s NHN/TN: JERRAE S BRI = FIR P<0.05, # FIR P<0.01, ##x 7R P<0.001

F1 TEFNRESHMELE(InRR) HIMEFH LTS LR SR AER S

Table 1 Effects of environmental factors on soil organic nitrogen components effect ratio (InRR) based on univariate linear mixed effects model

Latitude MAT MAP pH soc SOM NH;-N NO3-N
TN E -0.0097 -0.0031 0.0003 * -2.2488 0.6572**  0.0337 0.0791 0.0872
N 135 100 117 24 56 22 29 34
THN E -0.0069 0.0024 0.0003 -0.5546 0.6383 * 0.0832 0.1193* 0.0901
N 141 104 118 27 56 25 32 38
ASN E 0.0132 -0.0277 0.0004 3.8945 * 0.7537 0.1583 0.5609 ** -0.1009
N 140 104 118 27 56 25 32 37
AAN E -0.0016 -0.0087 ~0.0001 -0.3603 1.2166* -0.0026 0.0866 0.0573
N 140 104 118 27 56 25 32 37
AN E -0.0062 0.0131 -0.0001 —27634%*  -0.3214 0.0618 0.1423* 0.1332*
N 140 104 118 27 56 25 32 37
HUN E -0.0054 -0.0036 0.0003 -0.3011 1.1442 0.2551***  -0.0343 0.1180
N 140 104 118 27 56 25 32 37
NHN E -0.0042 -0.0037 0.0000 -0.2631 0.7561** -0.0377 -0.0911 -0.0998
N 134 103 117 21 56 19 32 32
E: Estimate, ﬁiﬁ{ﬁ; N. FEASH:; Latitude: 2808 ; MAT. 4E¥S0E,; MAP. 4E¥[4/K i, SOC. XA LI, SOM. ii;‘gmmﬁ; NH:-N: %%
; NO3-N: P TN HHEEA; THN. MM ES; ASN: MM EIEMIA; AAN. MM AILMA; AN. MM A S A ; HUN. BRARMEA;

NHN: ﬂ‘i&%fx; * ﬁm P<0.05, #* F8 P<0.01, #** 78 P<0.001

Hoh R B s RS IR A R (18] 1) o SREA ARG IS A E A2t 1 -3 SRR HILAURY SRR e il 2 PR ik 2 Ak
*ﬁf&éﬁ%’ii UncW i, X T RE S A ML A ok IR AR M A 06, MR s Sl el B 2R IR T E A i e
it U SR A Wy s i el e A LR R B A ﬁﬁﬁﬁﬂk@ﬁﬁ@ﬁﬁ%m?i%ﬁﬁi
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Fig.4 Effects of soil depth on soil organic nitrogen components and their proportion to total nitrogen
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