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Different long—term fertilization patterns affect components of organic nitrogen and the profile distribution of
fluvo—aquic soil

YUE Ke, ZHANG Shuiqing’, HUANG Shaomin, ZHANG Keke, WANG Bohan, GUO Tengfei, GUO Doudou, SONG Xiao

(Institute of Plant Nutrition and Environmental Resources Science, Henan Academy of Agricultural Sciences, Zhengzhou 450002, China)
Abstract: This study examined the characteristics of the components of organic nitrogen and the profile distribution of fluvo—aquic soil
under different long—term fertilization conditions to clarify the nitrogen supply potential of soil under various fertilization measures and
provide a basis for rational fertilization schemes. In a long—term positioning test of fluvo—aquic soil from 1990 to 2020(30 a), four different
fertilization treatments were selected : no fertilizer, single chemical fertilizer, chemical fertilizer plus maize straw, and chemical fertilizer

plus organic manure. The contents of soil organic nitrogen components and total nitrogen following the different treatments were determined
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using the Bremner method. Different fertilization methods had significant or extremely significant effects on the total nitrogen content, total

acid organic nitrogen, and components of acid organic nitrogen in the plowing layer of the soil (0~20 ¢cm ). Compared with single application
of chemical fertilizer, the contents of soil total nitrogen, acidolysis of total organic nitrogen, ammonium nitrogen, and amino acid nitrogen in
the chemical fertilizer plus straw return groups increased significantly by 22.10%, 44.03%, 39.07%, and 44.71%, respectively; the contents
of soil total nitrogen, acidolysis of total organic nitrogen, ammonium nitrogen, and amino acid nitrogen in the chemical fertilizer plus
organic manure groups increased by 46.09%, 54.73%, 25.14%, and 67.06%, respectively. In the same soil layer, the soil total nitrogen and
acidolysis organic nitrogen contents showed that mineral fertilizers plus organic manure treatment exhibited the highest nitrogen content,
followed by chemical fertilizer plus maize straw treatment. In the 0—100 c¢m soil layer, the contents of acid hydrolyzed ammonium nitrogen
and amino acid nitrogen were highest in all treatments, and the contents of acid hydrolyzed total organic nitrogen and acid hydrolyzed
componenl nitrogen were highest in surface soil (0—20 c¢m); the contents of acid total nitrogen and acid hydrolyzed component nitrogen
decreased with increasing soil depth. Nitrogen in the soil is mainly acid=hydrolyzed organic nitrogen, which accounts for 59.01%-92.31%
of the total. Compared with the no fertilizer treatment, each fertilization treatment reduced the proportion of soil acid=hydrolyzed unknown
nitrogen in the total nitrogen. In conclusion, the change in soil organic nitrogen content was closely related to the fertilization method. Using
a combination of organic and inorganic fertilizer and straw returning can significantly increase the soil total nitrogen content and acid
organic nitrogen, thereby improving the capacity of the soil to supply nitrogen. This fertilization model is suitable for the tidal soil area of
the North China Plain; acidolysis of ammonium nitrogen and amino acid nitrogen are the main factors contributing to soil nitrogen content.

Keywords: long—term located fertilization; fluvo—aquic soil; organic nitrogen component; organic manure; chemical fertilizer; combined

application
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Figure 1 Effects of long—term different fertilization modes on soil total acid hydrolysable N contents
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Figure 2 Effects of long—term different fertilization modes on soil ammonium N contents
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Figure 3 Effects of long—term different fertilization modes on soil amino sugar N contents

http://'www.aed.org.cn

—119—



MV BEIR S BREE 2T - 5 40 4 - 2 100

500
O K
~ a I NPK
T 400
e o <§ NPKS
pags: N NPKM
e 300
Wz L b
&2
ﬁ S 200
=] a
H&.E ab ab N a 3 a & a
100 - a
- O 1 N
. % %
0~20 40~60 60~80 80~100

+J2URE Soil depth/cm
4 KEAAEMEEENN T ERESERSR 2NN

Figure 4 Effects of long—term different fertilization modes on soil amino acid N contents
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Figure 5 Effects of long—term different fertilization modes on soil hydrolysable unknown N contents
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Figure 6 Percentage of soil organic N fractions to total N under long—term different fertilization modes
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20 em +JZ , NPK . NPKS 1 NPKM 4k 3 3 4 &
i3 (P<0.01) 15 F CK 43 27.35% . 55.56% .86.04% ,
A HLICHLAE Bt 2 3 (NPKS I NPKM) 138 4 R0 & &
i T NPK Ab B 22.10% F146.09%., 4% 4b FH + 3
4 H B & W NPKM>NPKS>NPK>CK . 7F 20~40
em 12 )2, NPK . NPKS F1 NPKM &b 3 |- 352 4 & & i i
FE T CKAFE 32.11% . 48.78% 1 54.88% , 47 HLIGHL
HE i i b BE 4 5 R T NPK AR FE . 7E 40~100 em )2,

[JCK
[ NPK

NPKS
NPKM

ab 2 ab , &

0~20 20~40

40~60 60~80 80~100

+ 2R Soil depth/em
AR B3R R ] 2 [l b 3 ) 22 S B 2 (P<0.01) . T[]

Different capital letters indicate significant differences among treatments in the same soil layer (P<0.01). The same below

E7 KEAREREXM T iEER 2NN

Figure 7 Effects of long—term different fertilization modes on content of soil total N
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MR AR e A R IR BR AR RS 30 2 A A 0 3 o i 2
FHOCHEAN , 1338 4 05 R fff A LR 45 4 4 ) G i 25 4
Ktk LT LR M PR A LR S A 0T,
PR fifp S A A 2 SRS AN AR IR i BN 1 4 B
R
3 itig
30 KBEARBEEERX TLESENENEARRA
NEENTH

W R R, REA LA TR RWEEA
BBy , o A A 90% LA _EIT ARG S5 R
BT, R i B A LA & A &S A E R 59.019%~
92.31%, X 5 E N A Z B 58 45 R A — 2,
T, 5 Al A E, AR RE -+ FF A H AT HLICHL
JIE i il BB A d 2 B T - A R Y R R X R
- A JRIA MRS 2100 & fE s i de KM A5
SRR R, SR I, K
TR [ e R ASE =) 1= 398 4 SRR R i HL AL A AL 7
A R R R X R Z (0~40 em) 1R E M
AHLRS YL & e Wik 2% . 5K e L IE A
Eb , A0 RE+FE FFI4 H A AL TCALIE it e 2 35 4 =

R AA A SR AR E A MR &,
TERR A MR 5, A8 L ICH LA B it Ak 1 2 S48
T RS R S &, A S AW S RS AT
WA MR AR, AS [ Ab BE R A S
HHLA &R M8 NPKM . NPKS>NPK . CK, 1+ 4 %A
S 3P NPKM>NPKS>NPK>CK , 72 BIA AL EHLIE
Fic it Ak B XoF - 98 4 R TR A L WL R T SR e
X — 235 L 32 0 R T it A X %) AN ) R B4 ) - b
AV R ) 22 5o AR AR +A5 FT 34 AR A
et A BLES Ak 38 A A 1) 3 T AR A ) R T
PRt AL IE AR B 55 A IE + 5 FF A AR e, A LR AR B
A B IR HAER I A LA AR
BUAE e i) 35 85 20 28 3 v 3 0 40 DT S i A
LR & it R W it & & 282 ML
NEXF + A HLE DT B AR A o 5 m  (HRE 1S
P R HER IR IR iR A AR R S, R
AP - TR Ak R 2 R B MLE AL
LR RS I T R B R A - S
b2 R R B P e A U Ak, R AT 340 T o G ) 2 i
WSR2, A HUE RS H IR S A
% XGRS — 20, HAPLICHLIE it x) 438
A R ICH B, T #E 80~100 em + 2 ANt A
A TS A S 0 2 S TR A3 . Xu S5
SRR SEPI I 58 R I, A 2SR A JE it Ach 2R 1 48 5
FERRAER G E TR SR . F
S MG I B SE 2B, A L ICHLAE it A R 1 £ 384
FIRSRAARAS A ST EINEE .
32 KEAEBEEX TENRAS I @A H R
Bl 4L

R TAE I 5T R B, R AR A LA A
R VERRE A AE R 2 MM REAL, X 5
ARG ISR — B AR 15 R R

®1 KPEAREEEXTIELRSANRASHIBERXER(G)

Table 1 Relations between total nitrogen and organic N fractions under long—term different fertilization modes (r)

+2 PR i AN A ISR HEBREA PR i AR NS A AR i A
Soil depth/cm Ammonium N Amino sugar N Amino acid N Hydrolysable unknown N Non hydrolysable N
0~20 0.784%+ 0.296 0.911% 0.034 0.867%*
20~40 0.717%+ 0.767%* 0.361 0.041 0.836%*
40~60 0.470 0.018 0.393 0.236 0.422
60~80 0.490 0.016 0.776%* 0.366 0.449
80~100 0.713%% 0.511 0.501 0.287 0.635%

e 3 H28 7R 0.05 F10.01 K EA 6 ME B3 =12,

Note: Significant correlations are marked with one asterisk (£<0.05) and two asterisks(P<0.01) ,n=12.
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