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Effect of Nitrogen Reduction on Migration of Nutrients in Fertisphere of Fluvo-aquic Soil

HUA Quanxian, YOU Xinxin, ZHANG Yanbin, HAO Zhiyuan, LUO Yinhui

(School of Chemical Engineering, National Centre of Research & Popularization on Calcium, Magnesium, Phosphate and
Compound Fertilizer Technology, Zhengzhou University, Zhengzhou 450001, China)

Abstract: Reducing application and promoting efficiency of fertilizers is of great significance for rationally controlling fertilizer
usage, promoting green agricultural development, and implementing rural revitalization. Urea, diammonium phosphate and
potassium sulfate were used in this study as the test fertilizers, the cultivated experiments were conducted study the effect of
nitrogen fertilizer reduction on the migration of available nutrients in fertisphere of sandy and loamy fluvo-aquic soils. Based on
the high-yield recommended fertilization of N 210 kg/hm?, when nitrogen fertilizer application is reduced by 20%, the proportion
of available nitrogen, phosphorus and potassium in fertisphere of sandy fluvo-aquic soil are increased by 15.71%, 7.27% and
13.14% compared with the habitual fertilization of N 315 kg/hm?, and increased by 10.54%, 3.79% and 8.98% compared with the
high-yield recommended fertilization. The migration of available nitrogen is lower than that of habitual fertilization, and is
equivalent to the high-yield recommended fertilization, which is 46 mm; there is no significant difference in the migration of
available phosphorus among the three fertilization treatments, and the migration of potassium is increased by 15.79% and 10.00%,
respectively. The proportions of available nitrogen and phosphorus in fertisphere of loamy fluvo-aquic soil are increased by
53.08% and 3.44% compared with the habitual fertilization, and are increased by 14.28% and 6.89% compared with the
high-yield recommended fertilization; there is no significant difference in the migration of available nitrogen and phosphorus with
the habitual fertilization and high-yield recommended fertilization; the proportion and migration of available potassium are lower
than those of the other two treatments.

Key words: Nitrogen fertilizer; Reducing application and promoting efficiency; Fluvo-aquic soil; Fertisphere; Migration
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A A 8 53 531 AT e G A T A A R g
W0 0~20 em BHZ L, KT BEES, iF 20 Hf
B, HEARTAME L 1, ERR SR | B
TR BRRR B LA B 4B FH 24 3 R A B iR

F 1 i ERAIIR MR

Table 1  Physicochemical properties of tested soils

+ e F L% (9/kg) pH % (mg/kg) A (mg/kg) 4% (g/kg) Z5H (g/emd)
b5 4 11.4 8.19 15.6 90.24 0.78 1.32
M 4 18.6 7.33 14.8 129.00 1.37 1.28

1.2 R

RIS 2 b > B AR N 315 kg/hm? | 55 P2 47
Jiti i N 210 kg/hm? il e 7= HEE it AT D L 20%09 N 168
kg/hm? Zh B, [R] s 152 AN i AE Ak A o), E
B2k 75 kglhm?, £ A0 AERHH &R a1 2 fo . 4%
3 ALK EE, & 60 Hif, WAEMM, &4k
E/E 3 YK[“'H]O

£2 ARENAE

Table 2 Fertilizer dosages in experiment

Qb B Jit AL £ SRS H
Niﬁﬁgo RE R G
(@ @ (@
>R AE 315-75-75  0.2339  0.0525 0.0521
FEOCHEREMEAL 210-75-75 01492  0.0525 0.0521
WA 20%jAC 168-75-75  0.1153  0.0525  0.052 1

R SRR o AT M D A5 17 20 em, IN4R 6 cm, BE
JE 2 em EIFIE AR, AR LA IR A EIHR TR
TR, JF S AR, R A E S S
B 3 — 3

I BT 8 L T A A b G P A
TIKEZEWBEH 1 cm, #'E 24 h, fli LAk 2
TR, SRIGHCHFCIL A B0k 2y, #5988 h DL ph 1
FLBRK o FH parafilm fsdsf P AT Mo, 18 0 TIEIR
TEIRRRFR4H T, 35 °CF P-4 48 h,

LR TSR parafilm B, 78 H4F FicE —7k
B R N AR 24 B8 4C, B SR AR E 50 M 23 1

FyE4k b, FHH parafilm 53 105 B TR0 th 4k
ZiifhAR 28d.

Rearasa s, FHE L R 1R B0 A A TR
WYIHC 2 mm J2EE 0 - 588 Fr, SRR BT B EHAE
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L |
T a
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Fig. 1 Schematic diagram of slicer structure
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2.1 SRIBEFEX KA ERMNEL R IR
HEARD U 45 5 5 - BB PR B K TR R
5 AU B R AN 3 TR o g 7 A i R R g L
20%Jiti AL Ak B F 550 R A0 T A% o L 3] 35 v T 20 16
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Table 3 Water-soluble and available nitrogen contents in soil fertisphere
Qb it AU KPR 2 (mg) BRI F it (o) AR EACA LA (%)
(mg) B+ e m - g e B+ b g+ S+
2 i 120.38 23.56 19.04 71.78 53.54 59.63+1.10¢c 4448 £1.09 ¢
o PR 80.81 16.32 16.95 50.44 48.15 62.42 £1.14b 59.58 +1.41b
A 20% Jifi e 64.99 14.58 15.58 44.84 44.24 69.00 +2.55 a 68.09 +1.54 a

T FSVEHE/ING FREA R 3R AL BEIR) 25 55K P<0.05 B FK-F, TR,

JnT 33.95%. 53.08%. &G /D it AU T4
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Fig. 2 Migration of water-soluble and available nitrogen in fertisphere of sandy fluvo-aquic soil
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Fig. 3 Migration of water-soluble and available nitrogen in fertisphere of loamy fluvo-aquic soil
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3.79%. 6.89%, K MI]AE il 2k e AH W] A% 1 450 T Uit 2L
HE T KGRk v i 2R b o i A AN )
MERS . A POk B R FSRIEE, % 20 kg/hm? 5 30
kg/hm? # L, 0 ~ 20 cm 4 2 %00k & 54024, 20 ~ 40
cm 2 A R SRR LG L 52.2%, 40 ~ 60
cm HJZA R SR 64.7%0 . R UK A A

AL 2B & B I, BERRERTOIE B, R
KT AR T

il 4 5 1E 5 AT b S U - PR
S I T Tl AT RO 1 I S R B 4 T BRI
M 4 Ha] & Y 0 A 45 A HR A K PR RN R
BT REEE 2543511 18 mm 1 24 mm, TE[F—iT#%
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Table 4 Water-soluble and available phosphours contents in soil fertisphere

Qb B Jith gl 1k TSRS AR BT R A B L
(mg) (mg) (mg) (%)
Wt St St s 0 1 B+
>t A 28.26 3.72 1.29 12.77 4.09 4519 +1.11 b 14.50 +0.80 b
TR AT 28.26 3.86 1.11 13.23 3.98 46.82 +£1.06 b 14.08 +0.85 b
WA 20% JitiE 28.26 4,05 1.20 13.69 4.25 48.43 +0.36 a 15.05 +1.07 a
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Fig. 4 Migration of water-soluble and available phosphours in fertisphere of sandy fluvo-aquic soil
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Fig. 5 Migration of water-soluble and available phosphours in fertisphere of loamy fluvo-aquic soil
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Table 5 Water-soluble and available potassium contents in soil fertisphere

b B it A KRBT = BT i A A A5
(mg) (mg) (mg) (%)
b g -+ B+ i+ B - W+ B 4
> it AR 28.26 6.37 9.76 19.62 19.56 69.43 +0.911 ¢ 69.29 +0.966 a
T PR R 28.26 6.72 9.52 20.37 18.96 72.08 +£1.097 b 67.16 +1.105 b
A 209 28.26 7.23 7.91 22.20 16.86 78.55 +1.081 a 59.72 +0.901 ¢
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Fig. 6 Migration of water-soluble and available potassium in fertisphere of sandy fluvo-aquic soil
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Fig. 7 Migration of water-soluble and available potassium in fertisphere of loamy fluvo-aquic soil
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