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RIGFEHLTE 2007 ~ 2016 4E285d 9 ARG pFRS FF 4

HHEEIAH (7500 kghm?) J5F 2016 4FHEFRE T
Tl FFAS [A) 3 A NORE IO, SR 24 X 15
I, EAFN FKRFEFFALH (S0) | FEFFIL H &
33% (S33) FifsFemESGIAH (S100) 3 MFEFF
AN EE, EIAb A N 240 kg hm? (N240)
(Y% M N &) . 190 kg hm2 (N190) | 135
kg hm? (N135) . 0 kg hm? (NO) 4 /> N AEAb 3,
BRI 4 RS, FREAEYCE Bk, B 4~5 H
HATHERN, WA N AR (JRE ) HEHUsii—k
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Germany ) M .
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KOBr, H4FFEAIJAHHE 2 h DAZ B3 i n] 25 e
NH, " FIEHL N, SRJGHIA 120 ml Z868K, FH7E HL A
M EIn#AERTE S min, FFER. FH KR LER,
H 0.5 mol L' KCLH 3 PEA 100 ml 2.0, #2
A7, B0 10min (1100 rmin?) o F FIEW, 0
A 0.5mol L' KCI #&5], By, DhbadfdbidEs 3 k.
ZJE A 5 mol L' HF - 1 mol L' HCl {E4& 1 40 ml,
PR 24 h LIRS0 Py e i NH, -, fieJe FHELIR IR
T N, FroERE e, e r N &g R0k e S8
S, MRYEEE S A R IEAE A 0~ 20 cm
S A
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N&HE (gkg')

N Zi A S A 22 ki (kg hm?) = (G40
ANZER) ( kghm?) — # FHEY N ZRILCE
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1.5 Zoitoth
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FPAUR 2R 7 22534, K 300 it I RS A s FE X - 3¢ [t
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2 HER5Hh
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2.2 FEFFEHE N AR TIE S N, $275 N F4H

AN B

MR 2250026, FEFFA RN N IR 22
HPHE W2 BRI 584 N AEES N S ERA
Fm (& 2ab) , (HHBEZWTHEENSTEN
ik (Fl 2¢) o BIEL, AN SRt N 2%
Z W R R, 78 JC AR AL PR 4 F5 e 3 IRk (P <
0.05) o 7F N240 A3, FEFF4 1 7 55140 H B AS AS
N &N 18 mgkg', 5 S100 Ak, S33 ZbFRAYZS
N &R 2, HSFEF AR, A NS
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AHEL, S33 Al SO fiHA N & &40l B & 3 5 29.2%
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F4k
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3E:S0: FEFFAIRH, S33: FEFFAHIE 33%; S100: FEFFAREZEAIM; NO: A~ 0, N135: JE&HE N 135 kg hm2, N190: &N 190 kg hm2, N240:
JiE AR 240 kg hm 2, ARIKE FRACEAS ERAFAFER T, KRR N AR 2L B3 (P<0.05) ; ARV/NGFEACERLER— N IBAETT, REFSHF

HHEZEZEFBE (P<0.05) .

Bl 1 2016 ~2018 £ RAKEFRM EERAN RRTELN () F1 N RIS L OENELE (b)
Fig.1 Changes of uptake of N by maize aboveground (a), the relative change between N input and aboveground uptake (b) from 2016 to

2018
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3E:S0: FEFFAIRH, S33: FEFFAHIHE 33%; S100: FEFFAREAM; NO: AN 0, NI135: JEAE N 135 kg hm2, N190: HE&H N 190 kg hm2, N240:

A 240 kg hm? RFEKE FEAFARZERHFFAAIFIL T, RE N CAEER 8% (P<0.05) .
B2 2018 1%L N(a)\NH,*-N (b) 5 NO;-N (c) S=2HIZTL

Fig.2 Changes of total soil N (a), NH,*-N (b) and NO;-N (c) in 2018

[P 2 285 i e L2 R AT A H FEA400 A N ORE s 3=
BUNEIRE (6 1), FEAHTE N BB ST,
TE S100 Ab B iy + B8 [ o 28 5 F- 1 S iA 3] 447.6
kg hm?, BEZEFEFFA B A RRAE, 1558 e S 87
IR B ERK 4.5% ~7.7% (P<0.05) . HAKH,
X N R R, R BAERS AN IS A, B
Jiti N AR AR, 85 AW T 7E NO Ab
I AR TR ARAL B (P <0.05) 5 Mi7Eid HH 33%
A B A AT A b P, N AT DRt X 17 A4 e
FR . KT RS H AR, RBUERE N oA
240 kg hm 2 i, S100 &b B + 1 [# & 45 8 = hy 459
kg hm?, Bl & FEFFA H a0 BRI 1 e A e i T
B, 7E SO AbFHET + 48 [8] A B i PR AIR 6.9% (P <
0.05) ; 47ifi N f[%H 190 kg hm2 B, S100 4b B [
S A 5 H RN A () AS FT 340 2t A B b RAAIG
4.8% (P <0.05) , JfHFFF AL HEXT 1 [ e 2
RS2 5 N240 Ab T SR ILAHML, SO b3 A 158
SERSEEIL S100 A 7.0% (P <0.05) 5 4 N &K
135 kg hm 2 B, P& RS FFI0 H ARG, Fe S8
HERES, HEFHARE; M o 6,
S100 [#l5E Ak hE o 443 kg hm2, HAEFSFFA IS HIE,
i 5 A B EFRK 11% (P<0.05) .

LT S100N240 AhHE 3 [E E Ake, RO
TN B iE T 45 Ak P - 1 [ A e R G A AR i
(F£2), Bk, MEEN SRR, FeSg
FIRA R IR WHE . JFH, EMFE NIBAET, K
HFEFRA I 100% B3] 0, 4398 [ e A R
R HIE N, 256K, SI00N190 Ab 3 -+ HE[H

F1 BRAIBLAIE(0~20 cm) EESEE(kg hm?)
Table 1 The stocks (kg hm?) of fixed ammonium in soil (0 -
20 cm)
pUEL]
Treatment S0 S33 S100
NO 393.79 £ 16.26 Aa 42441 +£21.56 Aa 443.14+£10.45 Ab
N135 409.93 +25.99 Ba 428.79+15.93 Aa 435.13 £28.57 Aa
N190 419.54 +11.75Ba 429.66 + 13.05 Aa 452.45+ 14.63 Ab
N240 42735+ 14.69 Ba 429.74 +14.94 Aa 459.66 +29.95 Ab

I ARIKREGFRHGERE—FFHE I T N LR 2R B2 (P<
0.05) , AF/NGFEARTER— NLAHT, AFEFEFT
Mtz ) 2257 23 (P <0.05)

#=2 BEESHEEMNTHE(kg hm?)

Table 2 Changes of fixed ammonium amounts (kg hm)

Ab 3

Treatment SO S33 5100
NO —65.87 —35.25 —30.14
N135 —49.73 —30.87 —24.53
N190 —40.12 —30.00 -7.21
N240 —32.31 -17.32 0

TE: MO AUEAC A A RS AL AR (S100N240 ) .

TEASEL AR AR AL B /N
24 TEEIESHRSHEE. S N FES N xR
LPERNE TR, fEXRE SR IR, N
3 0 AR DR AR 5 T A A AR AR A
ZIAFTE R EMIEAC KRR (P<0.05) , JFH, +
3 [ S AR S B S N BB el it H 2 (R A A
FIHHEER (P<0.05) , RIBEHE N & A9 FFK 1
S 0 A B Y PR B B WG 0, AEAS AT AN IR H AR
& H 33% BF, N 2 i A AR X AR 1k i 5 [
AE R AT AR, [ A B AR X AR Ak A NOIE
Wit R R (K 3) .
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Fig.3 Correlation between relative change of fixed ammonium with nitrogen input and output
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FVEIN N RIGT K. BEE I N EAREIL, 7EN R
B Z S TR FRS R T e SRR, X
ULEVE S — R A HLAE, FSFF N XTH3E N Ziykbsen]
DLk 3 — B R 5 N Z W6 = 02, Shindo Al
Nishiol® i} 58 & /N EZFEFF 2 10% BIA L N nl 5%
WA AEY R, I B P ORIE T /NEFRF ) TCHL
NZh1.93~237mgkg', JHH, N K=
T, FEFFHA G BA RO B3 T LU 5 S 3R A
YIiis e, $RE IOl N ZA9FR, et
HLN [MIEHL N BFEEEY, L, S5ICREFHE HAT L,
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Effects of Fertilizer Nitrogen Reduction and Crop Residue Return on
Soil Fixed Ammonium Content

LI Ming-rong"?, MA Xue-song?, ZHOU Feng?, CHEN Zhi-wen'"", HE Hong-bo**, TENG Ze-yu'
(1. Jilin Normal University, Siping 136000, China; 2. Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: [Objective] Soil fixed ammonium (NH, "), as a temporary pool of nitrogen (N), the change of its content
can affect the function of soil N retention and supply. The response mechanisms of soil fixed NH, " and crop residue
return to N fertilizer reduction should be investigated, in order to provide theoretical basis for optimizing N fertilizer
management in agroecosystems. [Method] Based on the experimental platform of conservation tillage corn planting
system with full crop residue return (9 years) in the black soil region of Northeast China, a fertilizer reduction
experiments were set up with: 3 crop residue return treatments, 0 (S0), 33% (S33) and 100% (S100); 4 N fertilizer
application rates, 240 kg hm™ (N240), 190 kg hm (N190), 135 kg hm™? (N135), and 0 kg hm™ (NO). [Result] When
the crop residue removal, the total amount of fixed NH, * gradually decreased with the decrease of N application and
was significantly lower than that of the fertilization treatment in the NO treatment. N deficiency appeared in the soil-
crop system at S33N190, and the fixed NH, * decreased with the decrease of N application. There was a significant
positive correlation between fixed NH, * reduction and N deficiency. At all N fertilizer levels, crop residue return,
especially full crop residue return, was beneficial to alleviating the release of fixed NH, *, but the crop residue effect
was weaker under N135 treatment. Overall, the STOON190 treatment showed the smallest reduction in fixed NH, *
compared to the control. In addition, crop residue return reduced the nitrate N content in the fertilization treatment.
[Conclusion] Under the condition of reducing N fertilizer application, fixed NH, * can release and maintain N supply,
reducing N fertilizer application by 20% with no-tillage and full crop residue return can maintain the N supply and
balance in the soil-crop system.

Key words: Crop residue return; Fertilizer reduction; fixed NH, *; Nitrogen supply
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