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1 #H5FE

1.1 RIEH R R

RIS T8 S 35 B AR B AR (113°66'E.35°26' N, J& T B 1R 45 KBl 1k 28 XU M L 4R 29 S0
15.4 °C AFEHRE K B 573.4 mm, &b #5307 o BRSSP JRL A6 5 L 4 8 5 R HE R +.0~30 em 4 )2 AR R
pH Jy 7.43, 45 H 2} 1.43 g/cm’ , FHES 38 5 12.4 cmol/kg BN 2.2 mg/kg MHASA N 10.7 mg/kg,
AHLET 21.7 g/kg. &R 1.04 g/kg, 228 0.61 g/kg, 2281 10.4 g/kg. 150 1 ] TR Hdh UL I 5% & S1.

1.2 RIigit

TR BT A& /N2 Sl Al R <A B 1697, SR T BEALIR B B2, DAt AL 20 (CKO Ry X B L % & 3 Bl A [6] it AE
L B EHLAE ZH (NF) 2 it BE 8 N 240 kg/hm?® (P, O; 150 kg/hm* K, O 90 kg/hm? ; 4 AL JCHL AL AT it 2
(NOF) : jifi il &85 N 192 kg/hm* .P,O; 150 kg/hm* K, O 90 kg/hm* A HLE AL 1 200 kg/hm” ; Bjiti A HLIE
HOP) it A AHPLEIE 1 500 kg/hm® AL EE 3 IKEE , &/MNXTH A 30 m*, 38 12 S/P XA L
BV FERE — U PR A & 3 T i Rl FF A A 34 T L /IN 22 26 7 ), G L R LR AR A R it 2 K T A
7 M ).

FH () 498 B 5 20 S0l 76 /N 22 A& B (2023-02-11) L 3k 15 B (2023-03-28) | il Bl 1 (2023-04-19) , 7 3¢
(2023-05-18) \ U] (2023-06-04) 2R FH 5w HURE 3 3647 BORE o JBCRE BF 357 TG 95 7 R 38 B 15 100 & A= 90 Bk 1 JE
i B AR 2R DA B A R S 4 ST — 0 0 A B B 3 KU T, 55 — BB o B 0 2 mom BT —4 CHRAF . EW
T AT LA LR 2R 50 T Y T R R
1.3 MEIEIRRFiE
1.3.1  EHEEAb M S /N2 7

3 pH BRI LK BTE LE 1:2.5 RIAY J7 2 8 pH 7HIE ; BB 7 584 B (CEC) 2k Al CEC-ED-
TA-Z R A8 33 AL G IS8 5 48 WLJTE & 1 (SOMD % 18 [ Elementar J6 R 2 HH U 5E 5 22 & (TN |
2 (TP) R CuSO,-K, SO, H.SO, & R H i U85 AA3 3% L3 8l 43 A AN 58 s B A8 A (NH-ND (il
BRNO; -N)KHH 1 mol/L KCI ¥2 # i & it 38 J5 R AA3 3 22 3t sh 43 B A0 52 . T /N 22 i 20 7 B A/
XBEMLEEHC 3 A4~ 1 m” AR AR , AT i 00 s LA A5 Rk 0 L T o ek L M b 5 A g ok R ™
1.3.2  HHEAHLET LR IR A8 Fr il 2

A LA 35 57 2R FH () B e A Rk M B g b e AR S A S A BT R A LAY
b AN Ak B R R 75 AR 4 I Y R HE S K R At K R A TS L #ER AR 15,00 g 4F 0.25 mm
i B R AAE R 1~2 mm A B TR KB A T RAEE R RN LD REY. A
50 mLA LB ES T R4 N R AL AE 25 CHE RIS FRAE h 85 9%, 25 "C iR F7 1 JR i 4K 52 3] J o 1 1= gtk
BLZJEHT 35 CRHNTLAMR T h 3R 11 L 55 35 0 B b 5 R AT PR E A 5K 40, PR 47 R &K &
N

B 1 L5 1 KT 2.4.6,10,14,18.24 h & FA 6 d N, & 2 d W 1 S0 3 3k, 2 5 5 Jd Il
1R, I i 1] ) 2 3 % ] — Bof ) 0 6, B %8 11 JRI 3G 3R 45 3.0 100 mL,0.01 mol/L CaCl, PA 5~10 mL 3§ &k
Ve E P ARG H A SRE A 25 mL BAEE FE K (0.002 mol/L CaSO, + 2H,0,2.0 mmol/L MgSO, -
7H,0.5.0 mmol/L Ca(H,PO,), « H,O Fl 2.5 mmol/L K,SO, MIR& ) £ 4 KITE 80 kPa i JE T4l 3.

B UM B 5 WA R L 3 B S T 100 mL 28 ifUE £ Ll AA3 W sh A BT AU NHL -N.NO; -N &
HANAEAT AR R T

N, =N,(1—e "), V,=N,/N, X100%.,
V.= [(V’;ﬁf?’é?&‘t—éﬂi +Vasnar) — Vesnes T Vasnas )1/t
HHF LN, K A (D N BT TR R (mg/kg) s N, o HIEAHLET L H (mg/kg) ¢ HIEFRET (D LK,
R ARGV, REFIET RV, REFATHE R (mg/ (kg « D) N RET L IR0 L4
A om(g/ke).
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1.4 HIEAESHR
i 1l Excel 2019 84 3 47 B4R b 38 80 20 87, i ] SPSS 27.0.1 #4757 22 8 # 1 43 #7 (Duncan 3, P <<
0.05),38 H Origin 2021 #E47T BT 2L A SPE 43 M7 DL K 388 WL A — e sh 2 B L

2 ERE55MH

2,1 TESSESENHITTN

PP 1 AT, b A A R R B A I A T L S B e T S BRI T v e AR L S
FEAAR b AE /N BT W3R B I = (L, 7 /0N 22 W 00 38 30 g AN {1 A 0 A 9 8 A U 9 Sl A A, B R Dy 86.78 6 ~
114.29 % . Al RE 3 25 3 300 B i s KL B IE N 62,53 % ~97.57% .5 CK ML i IE B & 48w 7 I S A&
TR /N A IR T NF AR S A S i B E S T CKLOF 43 (P<<0.05) , 3% 17 11 NF.NOF 4b 3
W) AN A7 A P 22 5 TR e 22 )5 A A B AT NOF Ak PR 3B 8 R & v T NF Ak B O 305 3 5 i
B & B[] B HEE , NOF  OF A3 ) +- e A8 A & 1 25 e A 0 3% BUACR B . NOF AL BB fE /N2 4 & Ja AR
T 5 v ) e A R A RO
22 TEWMSRASENISETL

P& 2 AT, A A L AR R AR B S R T AR R AR A — S AP A U R e s
IR A L 7 R A T 3 B S AU . R 4R I A e A G A B R R 393390 ~54.07 % . NF AL FE R A
R R R KL IR ) RS AR AR NFLOF b2 A) 77 78 35 1 22 5% (P <C0.05)  ZE i A Y — 5 Al R
FETE R 25 5 s AU i S, H IR AR A & & TR NOF A B R 3l A5 A & 5 3% 76 B o {8, A NF &b
PRI AFAE B35 PE 22 5, Fl OF A B RUR AR i 5 M 25 5 BUIRCKR B NOF b #i g i KRR b4 B Em A A
TiCHEWAERETREE Z WA MAE.

b Fab
C
AT R BDARN EERIY R A W AR EERY Rl
EH L E
VE: B TNG P RER R ZOR AR BRI 22 58 P<0. 06 5 K F, B K2 BEAEE N 2R BN R A R o
LebRitERZE, T K. ipha ]
B RSN 2225 %25 B IR 300 3 A o R S Fig.2 Effects of fertilization on soil nitrate
Fig. 1 Effect of fertilization on soil ammonium nitrogen content nitrogen content at different growth stag
at different growth stages of wheat season es of wheat season

2.3 INEFFERMKEZ X iR KW 5

H B S 26 S1 AT AN, #E it A Ak T . NOF &b /N 22 TR0 i B B AR, ™ i b 0 A4 W o e v, S0
NOF &b 3T By /22 TR0 BT 43 ) 8¢ CKLOF AbFR4Z &5 7 19.28%6,14.80 %6 (P <C0.05) , 1 NF &b 3 [5] A 77 78
02 22 5 5 A5 A B IA) /N 22 i A ORN /N 22 TR T et A b R H 3 B R R s /N 7 Y R e BRI .
NOF,NF, OF,CK.NOF 5 OF 4b#[A] 25 §% . % (P <<0.05) , 5 NF 4bFR A AN TEAE W 21 25 5 SR A L NF
Ab TR 555 SR f e L LA AL B R) R A7 AE B P22 5 s NOF A B 5 KRR B2 180 7 3t B350 2B i NF L OF 4 B 8] R A7
TE 50 S VE 22 5 255 B R, NOF b $H R fe AR B 48 /o /N 22 BB T Jo dat R &, DT S5 B AE 184 7= 1y H 1.
24 TEBNETUERENHSTH

& 3 AT FEZE N BE SR IO 3 d. ¥ U 1k B 8 2R R B AR KB I 7E 5.92~2.69 mg/ (kg + d) Z 0],
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NOF kb3 4 /0 bl e die i o 7655 5 2 7 REITHE R Z 5 Bl 2 55 37 i ) 19 48 K 4 5805 A b %
BHTREAL, JE SRR W (49 & 78 D FERFAERAMK T AL NIRRT 28 d, H 8 A0 b sl S 09 i 3 IR
9 :NOF,NF,OF,CK.%% 28 KXZJ5,OF 23T i A0 b 3R & i T NE Lb 3Bl A B[] i 4 2 G AL
JE e i % 43 328 8 2 AR S RO A L TCHILAE B il B 5 R R B L 48 i g A AR R A LA )
TR e A 2
25 TEENEERTUENHETTL

P L 4 AT, A AL R R A o B T ) S K B T i R R T /)N 4 e S Ah B BB B o 9 BL
A i 1T 28 d AHLA BRI L 8] 78 d BRW LY 59.77 % ~64.77 % 76 RT 14 d, HIEA LA L
& BRI NOF,NF, OF , CK.5 14 RZJ5 £ # K . NOF, OF ,NF, CK.NF Al OF &b 2 i) + 54 4L
AW i E , NOF A3 A8 e AR B R H 3G MLAD fb i L 32 v LI IL A AR ).

~ T 100
s - K - K

: BN ~ 80 F —= NF

2 5 - NOF el — NOF
. ~ T

ER OF = 60 OF

2 B

& 3 B < 40l

" ® 5

kS 2 = E

= T 20

&

P oY

0 10 20 30 40 50 60 70 80

M [ff/d LTS
3 3 AR AE AN S AT /7 3T BE I Al 284k K4 EIETHR SRR FHEAL A 2T B A A2 1k
Fig.3 Changes of soil net nitrogen mineralization rate Fig.4 Changes of soil inorganic nitrogen accumulation with
with time under different fertilization methods time under different fertilization methods

26 TEBNREETHLBENHISERNE

A LR A L E (N O A b % 5 50 (K ) J& R AE £ A R LR 19 E 2 S50, 40 51 T
T Y A s o A SR ARSI 5 R — S Bl T 2E ARG A AL R S 25 BT RS UG i
RN UG S B0 ) UL S ] S2 R SR S2, A HLA D b3 UL B S 3 S3. 28 G 43 Fr vl 0, AN (] i AT Ak 2R
T A PLES LA & B E R T 0.964~0.987 2 [A], 3% 32 B — % B g 2 4 0 1 04 2 80T LAAR 4
b e - A HLA B A B 45 it A AL B R Y N A7 AR 3 PR 22 R (P <<0.05) , NOF 4b 3 43 51 1 2 & F
NF.OF #b# 22.31% .16.05% ,CK,OF &b ¥H[E] N, AAFAE B2 5  NOF b FRAE i K2 23R /5 N, S o
IR E WAL E AR AR AL B & T K, NF AR K, B3 & T NOF,OF 4 # (P <C0.05) ,NOF,
OF Ab B [ A7 A b 350k 22 S AN ) it 2 7 U A i 25 4 i 3R ML Ak 38 L (H 4% it JIE A 348 1) AS A7 7 b 2%
R LA UL, NOF AbHERE & 34 i 38 N K, (RFFER R KT 9082 8 N o/ N 32 58 HLASE
A CTE ALY i e TR i R R B JR 3 H A o T IR B LA R
27 TEBNETESHMIEAZSEENEXDT

Bl 5 AT AN pH CEC [H) ££ 7 1F A 5¢ ¢ R AN A 7E i 2 1% ; SOM il CEC [A] f7 78 % b 3 1IE A OC C &R
(P<20.01) R HIIE I + EA LT 4k BE G5 33 In BH B 7 32 4 ko DT o 38 - S G2 PR fiE s N, F1 CEC
Nrn SOM HRAFE R Z EAN R KR N (o (H Now . SOM 2 R FIEA K No Bl Now N, FFAER 3 IE
FRKR (P<<0.05) . Ml DOC 7 AE B FIEM KK R No/Now il Now Ny (BB FIEMK; K, 5 pH,
CEC N AFTERMIR KR AN 0 ZAAETEA RS Z L AU A AR A7 7 IE MR G R R A LA
E#Z 2R S E T B R R, 5 H A S B A SO - LA RE ).

3 i i

3.1 TEENAEESER/NEFTEXAEHEAE 7 B0
AW 1A DA A4 R 3R S EAORE T A  S v SA i AS R N B S DR P R R RE S T R E P
i e AL S IE 1A R B8 O B A B AN 1 2 2R A Bt S S SE I T B A R AR R R
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Yyr= & (P <C0.05),NF AbPREE & KR |- 1

LA 2000 0400 4 4 R " @@ ® of..
aRGETRRG THBLED ARy 2 O OO 00000 N
mikE kTR b zwrgw 0 07 @000 @ e f
HNF BT LR A B BB ® : : : : 02
XA NF AR RETREET T e e e |
OF MU AmRERE A EEEE L e e el
A HELE . NOF AbJR T 225 50 R A8 R ;vﬂ 0.68 0.95 0.89 0.95 0.86 0.86 . ﬁo.l%
BEEHE T NF BB RAM, RIA o | o e o om os om0 o
HURE RS0 i % 46 16 JH 45 2800 0 T 4 34 x [om H -
BURCB R 0 4 2 b i 5 260 b I CEC N, SOM DOC Ny, Moo N, N/Ny K,

g 10 T WU A0 T LA 15 4 U P 0,01, AP 0,05

RS PN T R T s W 5 AT B (S SR A A 4

5 WA T 9095 5 1 0 F L e W12 R Fieed Correlation analysis betmeen sofl organic itrosen

mineralization parameters and soil chemical properties

TP BRE IS K, AN REAE b 55 I 3% M
fR) 32 R A FE IR T i /)N A2 A K ST 0 L AT B ML AR B 4 T & A D L TG ML BE i - 3 JE AL K
BEAR TR & A LI it e T = e HL ST 0T E R W R TE L O R W PR T A s R L R
FH o TR) st Bt 25 - S8 5 BE 10 8 o 3 22 T A ol 1) 25 7 34 5 L A R M 9 4 i fl e R DT T A O 2 A A
25 A A WA

A H 7= A DLVE W) P R A% O 7 e B o R OB B e TR T R A S R R AR W e R AR 5T
SE SR LA AE 4R R /N A P e R A B R L NOF Kb B 38k 1 e - 3 mT RE 2 DX Oy iy 31 JC AL AE PR ekt & 2 1
FH R A A R B E 70 2 A0 8 3% L Bl 2 IR 10 A9 4 F A ALIE 32 3 & P I8 38 38 R e R e i R T 6
MLA & & R B WIS o e A K AR UL & 1 3200 L 0T LA RE e KR B L4 S AE 9 77 2. OF A FE R /)
2 TR i A PR A NF AR BUA TR X PT RE B T it E ALIE I, £ 58 SR Uk P AR W BRI T
T B AL L 7 /N2 A K I I SRS e D b O A L TR G o T A K A SR 4 2 5
Oy GEUR X FPTE G K RS B BOR MAMLS AL L 10 BRI /N e
3.2 TEAVERT USHEHTAERERA X 8L

IR ET R IR £ S E R R R R R E YT S SR B N R A A M R R L
b AR A [ it A =X R A - g B Ak R A ) BB L R e R R R b= (N D A LA TE
WALI N O F s 5 B (K DV FEE WIS 8 R a0, HHEA LA R s, /iy 3 d A
b 3R R T B I A B 7R ] ) 2E K 2 T 2%, T A LA B A A O 28 12 ) s S WS kL I
T HLAE Ak B ¥4 R Ak B SR AR B AN B SR I A] A5 7 R GA Bt K AE , BE o 2 B DLk R [ 28 18 R Ry A8
b 34, 302 T AR A R B B MR AR 0 A - SR T 3 R AT LR A R L S b B A R AR R Y
Y AR g B A R E AR S0 PR O T 3 BRURE A (] ) B . - 98 e T A ML S P T RE L AT ol v R
Ak S5 R A AR SR T 7E 85 352 5 01, 5 40 i DL R PE S5 AR L L B VR BN T A e v ) R R L
PO b S5 7 3 B 2% T ek 2% 1 Ak R 2R R i U A R A

BEA AT ST R A L 5 AN it I Ak B AH B it BT A 3R BE B 4R = N LK, RN AU A B R, o NOF A
OF &b BT 5 A 1 AE A 6902 220 R 48 W & NOF b BRSCR e, — s ¢ RG22 8N, K )W
FEI A B 5 SR 32 PR R A AL TG ATLAE e it A BB AN A AT LA Sk - S 4 T 7 e D N 20U L T LS T Ak
Wy B NS R A SR S A e R AR R R R R NN L AR R B, R R I 2 A AL
FfORT LA PR 3R B3 2 0 T3 R O B R LE L AR T R A 3 M AR i, T B A U P X e i S R T
ENTIENEEE

4 & i

A5 T 1) A0 2 P a6 2 10 i S 7 A =5 R g S o ) A LR o e B SUIE kit A B
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HEAR L BB 20 70 +80 Vo A MLAL AL T itk — 20 B i A LR e A A 3 S A AL R (L U R e /b &2
A B A SO0 A R A v Y B R o B R BE D B T S B R G /N 2 i DAY b et A O it A LA R 5
IR A SERE 3 A /INF2 77 b [R] 5 T 54 200 A K W 2% BIF 5 405 2R O S ) b DX A A 7 PEAG - SR RUBE T
it FES B 35 A AL T Rk SR A

Bt S B FhR (DO1:10.16366/j.cnki.1000-2367.2024.04.24.0003).
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Effects of different fertilization methods on soil organic nitrogen mineralization and wheat yield

Liu Donghua, Chao Xiaoyan, Ma Jianhui, Chen Huiping, He Yunxia, Li Chunxi
(College of Life Sciences, Henan Normal University, Xinxiang 453007, China)

Abstract: To study the effects of different fertilization methods on soil organic nitrogen mineralization characteristics and
wheat yield in northern Henan, a field experiment was conducted in Huojia County. Henan Province. The method combined
with laboratory experiment was adopted, the changes of soil nutrients and wheat yield were studied under no fertilization(CK) ,
single application of chemical fertilizer(NF), nitrogen reduction of 20% +80% organic fertilizer(NOF) and single application
of organic fertilizer(OF). The results showed that fertilization could significantly affect soil ammonium nitrogen content, ni-
trate nitrogen content and wheat yield. Compared with CK, NF, NOF and OF increased ammonium nitrogen content, nitrate
nitrogen content and wheat yield by 7.73%, 16.35% and 8.65%; 40.06%, 53.21% and 45.83%; 19.51%, 26.83% and
15.95% , respectively. Different fertilization treatments could significantly increase soil organic nitrogen accumulation minerali-
zation nitrogen(N ), mineralization rate constant(K,) and organic nitrogen potential mineralization potential(N,). Compared
with NF and OF treatments, NOF treatment had the best effect. Correlation analysis showed that the potential mineralization
potential and mineralization rate of soil organic nitrogen were significantly positively correlated with soil total nitrogen and ni-
trate nitrogen. Therefore, NOF treatment can promote the mineralization process of soil nitrogen to the maximum extent, in-
crease the inorganic nitrogen content of soil, improve the nitrogen supply capacity of soil, and play an important role in the effi-
cient use of soil nitrogen in farmland and the improvement of wheat yield.

Keywords: fertilization method; organic nitrogen mineralization; nitrogen accumulation; wheat yield
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Fig. Sl Meteorological information of Huojia County test base, Xinxiang, Chinese academy of

agricultural sciences, from October 2022 to June 2023
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Tab. S1  Effects of fertilization on yield and components of wheat

4k 34 TR B R/ g RS/ T OB/ BE H ke BT M B A P g
CK 415 ¢ 345 b 35.4 b 456.2 ¢ 442.8 ¢
NF 42.5 ab 38.3 a 42.2 a 545.7 ab 495.5 b
NOF 475 a 39.5a 39.4 ab 577.8 a 526.3 a
OF 43.9 b 36.5 ab 41.6 a 535.1b 502.9 b
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Fig.S2 The fitting curve of soil inorganic nitrogen accumulation under different fertilization methods
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Tab. S2  First-order kinetic model parameter fitting of soil organic nitrogen potential mineralization

potential under different fertilization methods

Ak B No/(mg -+ kg™ K,/(mg=+kg ! +d™D [m] = 7 A R?

CK 65.12 + 2.72 ¢ 0.25 + 0.01 b N,=65.12(1-¢"*") 0.977
NF 78.91 4 2.07 b 0.33 £ 0.02 a N, =81.55(1-¢"*") 0.986
NOF 95.29 + 3.05 a 0.26 + 0.01 b N, =95.29(1-¢"*") 0.977
OF 81.51 + 1.96 d 0.25 + 0.01 b N,=76.91(1-¢"*"") 0.964
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Tab. S3  Effects of different fertilization methods on soil organic nitrogen mineralization entropy

Ak 2 CK NF NOF OF

(No/Nm0)/% 9.37 b 13.48 a 12.54 a 13.24 a




