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Effect of Different Fertilizer Treatments on Spatial-temporal Variations of Soil Ammonium Nitrogen
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Abstract: The effects of different fertilizers treatments on the temporal—spatial variations of soil ammonium nitrogen were studied by virtue of
soil column methods. The results showed that the contents of ammonium nitrogen in soil were equably distributed in the same depth of soil
section plane during every stage under different fertilizers treatments. The max value of ammonium nitrogen contents occurred at booting
stage, the min value of ammonium nitrogen contents occurred at jointing stage in the total soil depth of 1.2 m under different fertilizers treat—

ments. Under different fertilizers treatments, the contents of ammonium nitrogen in the total soil of 1.2 m showed carbamide>mixed fertilizer>
organic fertilizer during over—winter stage and jointing stage, while, being organic fertilizer>mixed fertilizer>carbamide during booting period
and flowering stage, mixed fertilizer>carbamide>organic fertilizer during active grain filling stage and organic fertilizer>carbamide >mixed
fertilizer at mature stage. The total contents of ammonium nitrogen during the whole growth stages of winter wheat showed no significant dif—
ference between the three treatments. The contents of ammonium nitrogen in soil section plane changed greatly under organic fertilizer treat—
ment, followed by that under mixed fertilizer treatment and carbamide treatment. The contents of total N in shoot of winter wheat per column
under different treatments followed the order: combined fertilizer>carbamide>organic fertilizer. The contents of N in leaf, leaf sheath and stem
under mixed fertilizer treatment were lower than those under carbamide treatment and organic fertilizer treatment, while the total N contents
in chaff showed carbamide treatment>mixed fertilizer treatment>organic fertilizer treatment without exception. The contents of N in grains

under mixed fertilizer treatment were 1.12 and 1.26 times of those under carbamide treatment and organic fertilizer treatment respectively.
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The N harvest indexes of carbamide treatment, organic fertilizer treatment and mixed fertilizer treatment respectively were 73.09%, 70.70%

and 75.84%.The contents of albumin, globulin, gliadin and glutenin under mixed fertilizer treatment were highest among the three treatments,

the yield increased by 6.2% and 11.3% compared with carbamide treatment and organic fertilizer treatment. So, synthetically considering the

benefits of yield, quality and ecological environment, the mixed fertilizer is the best choice among the three different fertilizers treatments.

Keywords: different fertilizers treatments; spatial-temporal variations; ammonium nitrogen; yield; quality
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Table 1 Soil fertility status before sowing

A SRR fejom
0~20 20~40 40~60 60~80 80~100 100~120
L%Hlgkg! 1.50 1.08 0.96 0.86 0.82 0.77
HHLFgke! 14.29 11.32 8.43 5.52 3.35 2.77

A /mg kg 57.17 39.84 25.32 30.16 19.73 29.79
BB /mg kg 16.9 1.64 1.62 1.51 1.39 1.31
M /mg kg 119.95 88.45 86.65 65.11 54.34 47.43
Tt #U/mg ke’ 9.42 9.32 8.36 5.52 2.88 2.64
7 Hmg ke 7.38 4.03 422 4.03 2.69 4.69
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Table 2 Spatial-temporal variations of soil NH,'~N

A FIH ibs R G em

0~20 20~40 40~60 60~80 80~100 100~120

N 6.850 5.052 8.192 4769 3.954 2.812

FURS ] oM 1.102 3.203 4.791 6.424 6.613 5.686

N+OM 2.900 5.511 5.396 5.907 4.172 5.898

N 4578 4.418 4.077 7.084 4.957 3.620

P oM 0.794 5.543 4.035 2.819 2.781 2.973

N+OM 2.837 7.195 4507 2.745 3.282 2.724

N 5.233 4.607 6.697 6.231 6.621 5.822

i oM 5.032 5.782 6.461 6.843 7.583 8.684

N+OM 6.264 4.997 5573 7.343 7.127 6.838

N 5.176 5.769 5.834 6.330 6.505 6.950

Ptk oM 3.352 7.064 7.867 6.405 6.251 7.259

N+OM 5.742 4.923 4536 7.256 6.390 5.826

N 5.574 5.127 5.254 4.287 4725 4933

R oM 4731 5.455 5.034 4783 5.211 2.978

N+OM 5.605 4,554 5.546 5.393 4.991 5.243

N 5.550 4726 4.895 4.320 4576 4.497

P oM 5.480 4530 5.134 5.318 4.529 4.774

N+OM 4.412 4.830 4522 4.152 4.476 4.462

F3 12m EEFESEREEmg kg
Table 3 Total NH;*~N contents in 1.2 m soil body

AbER JURSE] AT il e HES A &l
N 31.628 26.733 35.212 34.565 29.899 28.564
oM 27.819 18.946 40.385 38.199 28.192 29.765
N+OM 29.784 23.290 38.143 34.673 31.331 26.855

R4 NELEFRFRARETEESEARIETL

Table 4 Changes of NH,;*~N content in different depths of soil during whole period of wheat growth

- HEEREE/om N/mg- kg oM/mg- kg™ N+OM/mg- kg™
0~20 5.714+1.136 3.137+£2.343 4.551x1.713
20~40 5.094+0.676 5.133+1.930 5.874+1.321
40~60 6.134+2.057 5.951£1.916 5.040+0.533
60~80 5.309+1.021 4.831+2.012 5.044+2.299
80~100 5.288+1.334 5.182+2.401 5.204+1.922
100~120 4.317+1.505 5.828+2.855 4.781+2.057
pEvill 31.854+7.729 30.063+£13.458 30.495+9.846

xS HAHEKRESRERRRESHLS)

Table 5 N accumulation and distribution rate in different parts of plant at mature stage

W Nig « 4™ LL OM/g « A1~ LLA N+OM/g « LLp

e 0.176 5.34% 0.159 5.26% 0.172 4.84%
i 0.177 5.36% 0.265 8.76% 0.250 7.03%
I 0.264 8.02% 0.169 5.60% 0.196 5.50%
ZFT 0.270 8.19% 0.293 9.69% 0.242 6.79%
L 2.406 73.09% 2.136 70.70% 2698 75.84%

S 3.292 3.022 3.557
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2.5 AEEMLGENEFHEARAS SEEMLL
®

AR/ NAE T R R R 2 — A
R (3 6),3 FHALKIALEALFE R, /N i Py 2
M. BRER VR B (Y A 40 3 3R B BTt > A7 AL
NESIRE, /AR B 8 I H o3& R I I
SR ZESH MU, FERCIERIALFER 455008 e pr
BT REMAHUACAEE, I H =5 He R 2 AT HLAE Ak
AT BIFE R T 6.2% M 11.3%, WK ZE AIA WL
AR T4 /N2 B R o

3 FHiESTS

RUETEREA 385 A Sis 82 0 2R
YA B AR AR . T NH, N 7E 5]
(73 Ai S AR M PE TR AR R T
LK AR FRE IR0, SR — MRS R
2R, AP BN M, i olin SE S S
ERANYIRY G, EVHRAFR Y IS A R
o AR S M e, SR BB R AR A A A i (R AR
o X RSN 5 , FEFM PSR 2
i SCHCAE ST P R oA T B A R G 2
M o 5 25 SR AN B o i T M T S R R
B 200, A B A 7 091 2 e e A e 114 7>
A ANZ RN, A e oA AR A 22 e 4
/e

AFHEEHE T 1.2 m BAAPES A S &R
FERNREIYT I B KA, 7E457 00 1 B R /ML, 32
THTHIANZRETR o T IR IR I £ 7210
TR AT WIRB R Z SBCHE>A ML, 7Eh B A4

TR A A VUL SALIES IR, TEMESR B R BN
Fchiti> R Z>A UL, 75 R BN A HUIES IR >
Bt , 3X 54 AU RS Rl A G /2R
FHIRE AHUEMECGACEE N SRR S =N
186.6,183.3 I 184.1 mg kg™, AbBR[H] 22 5245/, AR
FAPR I, A HUIE AL BN, 3 5 HILIE 43 f R i
18 IR A G AHUIELL B+ 39650 NH-N &5
HARAR R, HVR A it AR R AL Xt 5 L
BRI G M2 O o B HLAE AR 25 it e A 24 n
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1.12 F1 1.26 f% . JRE A HUIEFIECHGE AL T 00 2080k
F&E R 73.09% . 70.70% K1 75.84% . 3 FALRI AL ]
Z R AL ) R R WO E = o 3 FRAE R 32 ]
oA, B b 3R A 45 AR 1 B S AR PRI T IR &R
A HLIEALEE I HLy= i HL R 25 A AL AL BE 23 J 4
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Table 6 Comparisons of wheat grain qualities and yields between three different fertilizer treatments

Ak iiHEA/% BREEFI% MR RI% AR /% 7 Hitkg « hm™
N 175 0.95 343 323 6861.59
oM 197 124 2566 333 6543.50

N+OM 203 125 370 448 7316.00
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