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Abstract

Based on the laboratory soil column simulation, we studied the effects of different manganese
contents on migration rules of nitrogen element in the cultivated layer to optimize the transfer
process of fertilizer nutrient in soil by using the different content of trace elements manganese
and microbial agents, and the 5 cm and 15 cm available nitrogen content were measured to study
the migration regularity of nitrogen element. The results showed that with mixed microbial agents

and fertilizer, nitrogen-fixing bacteria reduced N; to NH3, eventually NH, -N, which increased the

content of available nitrogen in the soil. So mixed microbial agents and fertilizer were beneficial
for the increase of nitrogen in the soil as well as the downstream migration of nitrogen. Manga-
nese was closely related to the cycle of nitrogen. In this experiment, the various groups of the
manganese elements were higher than the non-manganese elements group at the 15 cm section, p
< 0.001 which had statistical significance. And the optimum manganese ion concentration was
C/Mn = 40. When nitrogen was in aerobic environment, moderate concentration of reducible

manganese ion would participate in the process of ammonia nitrogen oxide, which oxidized NH,

-Nto NO;-Nor NO,; -N, and nitrogen migrating down more easily.
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MABBLCRENSENTHERECRNIBNE, UERMNEFSETBEFRARTRE. 2TIR
ELHEM, RAAFRSENMECRESHEYENEEAE, BEWES cm515 cmbERE S
ERMARLRNTBAE. &SRR MEWENAESEE, BRERSHASHLEESSFHN,
EJEANH;, BAFEWANNH,-N, ¥iNT LEPERBRNSE. FTUBEDHEFIFERNRHEAES FF
TEFREREWR N, MAEATERENATIR. GTRS5EENEFREERTNRR. ERALEHF,
15 cmMABETTER S HHERBRSERNRTEEYA, p<0.001EFEEHER. BREEAE FREN
C/Mn =40, HLRAFTEFET, EERENEEHEEFL&S 582 NELTE, B NH, -NEL

BiNO; -NEk NO, -N, MEEXERG A FTEH.
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1. 518

FE N CHCE H s t8n, B A AW Ag R[] [2], o N2, B RATA S AT IR i) 7 &
R BN HEREAIRE, oot AR R e 1 A 45 A R — /N = 1 i [3]. (2
KIALLR, B B AEA I &t SO A B AR IR 9, JERVRF S RRA, 1 oA sRAO RS 4. H al,
[ A1 BRI FH 2 50%~55%, R E — % R 30%~35% [4], FHrb B RUIEF] I %1Y 25%~35% [5].

A R BN B S, A — L L B R L 2 [ 2 KRR, 55 K E NO; -N 1732k . NH3
PR VAR - IR AT SRR EBIR[6]. XL, SEHHE DR R WY T EN TR
ZHIEHHEZR, HEARCRI A, AT 203 1A H ZR ARG

TR R IR A WA, —FiOR AT DAY B RS B AR 25 5 48 3 i AL AR ) R AR
MRS, GRRNBME, BRKEEAEISE. KEEE LGSR M NH] KB NH; BINOS ;s 7
— PR AR M B AN RE AL N AT S AE IR CR FHTE S AL BFEIRKBEE IS S BE S B AEE.
FFP A B EAE — € 54 T 7T LUAH B AL

WAEMTER R LA R s BB ER . Hrh G RE AR A, 78 [ U0 0 A0 A B K N, #21E
N NHgs EAEAER, REAGAIBETES AT, 4 NHy 3 NH; ST R mR ks IR ALIE, LA TE
FEBESAE N, BRNER 2 IE R T 748 N B N,O; &ALTEHT, KA HLSZEBE AR NH; %5

ERAE AR IR 2 ARTE, REYEKP L FEMECR. BREEWRREIER . & B a3
AEVIRR. E IR (MN2) K S = f g RS g ORbs, 3 ik B AR (Mn3) b B AE A [ AR B2 HAE
BEEEPEREAG, AR T RS EAARW7]. BmsER R, PR T A IE0 Z% 0 rs IR —
W FESE B A B AR AR AR AR R X B TR R, Al b3 7% 43 (AR 22 8]

TR G R R I B R TS MRk . MRS (1A 50 R IR a5 B IR /KRR P R 2B RS IR 3k 348 iRV
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fiE NOZ -N il NH; -N 364k, BRSSO RR AL VR AT 3 (R o RSP S [10]9F U BLAE 120 om R %
T, ARSI R R B A, MUV H R SR A, IR Hh A AR 3 O R

ARSOR I FE S P A AR e B AR R IERS U IR, SRR AL AL I IR A 3 i
MR, BiiEFR SR, ORI IR S B I SR R

2. MMEHE
2.1, AR

S8 - HEHCE DY) M T AR XK, SRAIPRHEERELIDORE, BURRAR IR BLR 0~20 cm. oFF
WG T SEI0 % ARG P EET AT BRZRSETUALEE, SRJE3L 2 mm 07, (RAFSEIA . L 3ee a2
ARBANE B IR 1 s

2.2. WFE

SCIGHTHREE L Ty T =BOHE RS (910 cm x 11 cm)A ML ERE &, b B B
HARETOIRTH, A N BORESAE TR A5/ L, DL TARRK 2 BRI HE H o

SRR N A BIRF AT, B BOR LT A R ECE BRI AR, Db M. &
B AR S H R R R A E (L4 glem) it S HAEREN 10 om, HEFERN 1100 g (P F
B); EASEZ 4em, HLJEN 450 g (B HLSE Lom, HAEERN 1059 (K)Z). Hf, RZHE
TR A E TR E(MNSO,H,0) . AEEHNO; -N 745). UZEYI R -8R & Ak, $51RG & sl T
THERE SRR, [ AR EAWIMAEK, SFKEEE 2em it L —BEATHE
KRS, BJa, BERFEEET 20CENEREE G TR, USRI M . AL 3 F
AT 55

REZREMERAEERL N: (4 2).

2.3. BRI

SIS IR 25 R, AT H 5 Ry H 10 K. 515 Ry 5520 R, A 25 RHEAT TLIRIRE, HUREIR
FERFR)Z LT 5 em. 15 em PiAb o {5 FH B AR S HO2 00 8 AN [FIRHE 2R BEE AR & & . #dE K H Microsoft
excel 2016 A BRELHE, K H origin /.

3. BZREHh
3.1 EMEFIFHER BT B A ENR

ARG EE TC R AR, AR B R R U A R (s T €] 1

HAERLE 0~5 K, VEMLEKFH AR K S PSRN, DR B A W 38R 2
B IR R LA LLNO;-N NE, NO;-N R HI R, HBiKam TR, AEL
18 v % A AL R A R s N . AR S 5~25 d, HIERE K A, AR 3R IR ARAE K
W, HRESEIRFERIEHES) R0 79 BUE A . TERLEN B, AERIP AR O &R e K, BEEK
SRR, S om AbESE M S B>, 15 om AR & =R SN

BRRIFI AR I f5 0~10 R, B EHTAEMRLE K BE/K 7018 LR, (H7E5S om A% F G Ik 2 2
Voem > Vegmags o B ABEFIFIEENRE A EAN 385, 1 7 L b im MR & 8, X B R AR AL IR #h
A JRAEFAE NO; -N 3] NH; -N %64k, 1 NH; -N 7EIERE b 2 b G 138 e, DRk e i FE i
JfEf5 10~25d, AR HIFR5 SEAIEARAE K, RBESEWREERE S HES) N 00 T B E AL I%, RIS 5
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Table 1. The basic physical and chemical properties of the soil sample
1 HEMREAELMR

e AP A RA R A BE oH {ti
(9/kg) (mg/kg) (mg/kg) (mg/kg) (g/em’)
HgL 25.72 153.11 31.64 9.24 14 6.32
Table 2. The experimental scheme of Soil column
T2 EHETERITFR
TS C/Mn i B ik
A-10 10 19 59
A-20 20 19 5g
A-40 40 1g 59
A-80 80 19 59
A-CK CK (A1 Mn) 1g 5g
B-CK CK (4~ i Mn) 0g 5g
—a—B-CK-5cm
1 —»—B-CK-15cm
7004 —&—A-CK-5cm
1 +A-CK-15cm
600
_ 500
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Figure 1. Effect on the available N in different section when add micro-

bial agents

B 1 EemsEmEFN S8Ry RS BRI

5 om AL R & BIZHTR D, 16 om AR S BN . JF HIRMEZEAF T 5 om A1 15 em AbE R
5 B 0 2 v B ERE DR DA VR A 0 PR [ U T R K K ORI R ) N B SR NH3, iR 25
2 NH; =N, H8n 7 E3doli R & & . IR HEE 5 KRG, IRMAE 15 cm AR EAGR S E A, R

TEAMEA R T LR R R, mWHAMTERE N IERE.

3.2. R C/Mn LEsHEHERIT B EAIR N

RIS [ 5 B O R 0 3R B 55 A 0 R R X A T R R R n B 20 S INERTCER S, A
AR S B AEEAR S A 8. HLE 0~5 K, R LIS A sUBE K 2 B PR ) R 9
FUR g rh S A A R S B PRI N . RS 5~25d, T EEM T, 5 om AEME ISR

I/l 15 em AbEACE S RN .
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Figure 2. Effect on the available N in different section in different C/Mn conditions
2. A[E C/Mn EEx B EALEY RS ERI72M0

oo RN TREMEAEEHVINKR. £5em i, MANETGENSARELES BICT 2 A4
fE 15 cm &b, MASRTCERMSHNERA S BRI & T A4, EFEARET, CRERS 225
MAEE AR, BIHE NH; -N S 46K NO; -N 38 NO, -N. AR T NH; -N fEE R b 72 b 5y ol 3 il s, A
LT NO; -N U2 5 0] FiTFs, S35 om AbiE &>, 15 om Abi R & B3 .

24 C/Mn =40 I, 15 cm Ab & & iy, BT FR & AT R U R A R, B A A AELL NO,
-N AFE. 1E C/Mn =10 A C/Mn = 20 HIEh & 856 T, KAERNIR ERIE IR VE HIAE NO, -N 1) NH, -N ¥4k,
NH; -N & &30, Sk tEE e, RbdE AT E®EZE/NT C/Mn =40. 2% C/Mn = 80 HIILEHH & & 5%+
N, ERRACE A IEIE R, T NH -N ) NO; -N JIH4k, NO; -N & & R /b FIREIR N T 3 3

It R IR
4, g5ig

1) WCEWHE A MALEHE RIS RE T, Hn 1 3 BEAE NO, -N ) NH -N R AT MR, b T
NH; -N IR IR b 2 LB e, DG N e 8 B Td Dt IH AR M A 1 [ 50 e s <N 1
AR Ny B 59 NH,, RAHFAL N NH, -N, 890 1 3 rpid s ) & & ot AR i) A Ik
RHEAMEA R T L b B R g, 1 BAR TR RK T,

2) BTCEN TRARNMEAAEEVIRIRR . AL H, MGG 105 AR AR & BT
TEAH, RAEEE TIREN CIMn =40, FUCRAALG AT, EREIRE NS 722 52 A N
AR, BIHE NH; -N AL NO; -N BUNO, -N, WEEEA S 7 FiLfe. M %0, KA
P2 #h3E SR AE HIE NO; -N Ji) NHj, -N B4 s AR5 8 0 Bfoek Al A A HI A S/ HTJ8ES NH; -N [ NO, -N #4k,
SRR A T R R AR
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