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Table 1 Basic physical and chemical properties of the tested soil

AR ﬁﬂlﬁﬁ %’Ex %ﬂf\/ﬁk E iz _ H I‘Fﬂ%mi '

Planting year H Organic {rlatter Total mtfogen Ammonium {11trogen Total phosﬁphorus Total pota}ss1um Water holding capacity
(gkg') (gkg') (mgkg™) (gkg) (gkg) (%)

0%F: 6.41 13.21 1.75 7.69 0.96 11.36 46.38

24 6.36 15.84 2.08 6.95 1.06 12.13 36.24

134 6.24 16.72 1.97 8.48 1.29 10.65 39.42

214 6.11 13.45 2.12 10.09 1.65 19.73 47.40

IRELR N200mg kg T+; (4) RCF+OM, I
HIEARAVLE, BINKREES N 150 mgkg! T4
FELASZIEBMAHIAZ S0 mg kg™ T4, R
R TAROKGEH, 93 (EHTERMGE, ©
AT E IR AL B, AR, WP R, &
W A4 B0 & 10 9l 26.40 g kg'. 23.24 g kg FlI
8.36 g kg!) WIE LA INS LI 7 miR sl Frfs
ANERS RS INEE . AR, RERNAINSER S, AT
LI - 58K & i 2 K Y 50%, #TF 250 ml
FBs IR, T 25 °C fEIRREIRAN BT RE SR, 1]
T 2 ~ 3 TANE—UOKSY, YEREEHOK B,
1.3 HmRESNE

TRFEIFMRIER 05, 1. 6. 18 Fl1 36 K, 434
A BT B A A 2 15 g, L R, it
100 B, MR 43R e A5 5 . R e A
FE K B R /) Silva-Bremner #:1: FREL 2.00 g +-#
T 200 ml BEFRH, fMA 40 ml KOBr, #& 2h 7,
FINPA - E W 5 min, BHIE, 7 LWER, #aE
BYILL 0.5 mol L' Y KCl WA B LA, B0
JasE LW, HEOE TR AEAEN, M
6 ml VRBRIRIFA TN, FRHAEW R H G AZR B
HIE A 40ml 10 mol L™ () NaOH HE47 7548, LA
FRAE RIS, FRIERRIEA T4 E
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Ak, f8 3 IR R i S A ag £
e E S AR
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[ A B i . A R I e i U 4 T AMIR AN I s £
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171.08 mg kg'. 197.28 mg kg ' 11 204.64 mg kg',
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B A S8, A 1 A e B A AR S B R
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Fig.1 Initial fixed ammonium content in protected vegetable
fields of different planting years
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Fig.2 Soil fixed ammonium content under different exogenous nitrogen additions during the incubation
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3, TR] A S0 i A B d5 K [ 4 i AR 4k
1 58.03 ~ 105.29 mg kg Z i, H:H" CF > RCF >
RCF +OM >CK, H CF 5 CK MR (P<
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Table 2 Main effect analysis of planting years and exogenous nitrogen additions on soil fixed ammonium content
. ; TEEE S (mgke)
SES KF Soil fixed ammonium content
Factor Level
0.5d 1d 6d 18d 36d
Oa 186.77+ 1536 b 200.22+1690b 218.48+£29.49b 257.94+19.01b 23843 +23.68a
BRI 2a 211.62 +£27.69 a 226.18 +31.46a 23540+2121a 25721 +15.44b 218.52+26.72 b
13a 220.81 £16.30 a 23496 +15.71 a 238.58+ 1491 a 277.01 £13.52a 198.11 £ 14.63 ¢
2l a 21290+ 7.81a 22892 +22.58a 24273 +17.82a 27491 +13.81a 200.34 £ 20.31 ¢
CK 185.73+17.85b 193.86 + 18.82 ¢ 207.08 + 13.64 b 249.18 +£18.25¢ 190.03 £+ 12.46 ¢
SMELRNN CF 219.14 +£12.60 a 235.65+20.28 a 250.99+9.18 a 284.33+12.09a 22620+ 2584 a
PRI RCF 217.06 +15.89 a 236.16 +14.71 a 240.08 +12.05a 27048 +7.73 b 210.67 +£30.43 b
RCF + OM 210.17 £2293 a 224.61 +20.31b 237.03 +22.00 a 263.06+5.05b 228.50+17.36a
AT PR 0.000™ 0.000 0.005™ 0.004" 0.000"
HMEAEAS N 0.000™ 0.000™ 0.000 0.000" 0.000"
FIAAERR < SNEZR N 0.011* 0.007" 0.126™ 0.903%s 0.001*
e FHPEUAY R EIE + a2z . [H—3 iR TR/ NG TR 7R AN [ R AR BR8] sl A [ AR A BR R ) 25 52 2 (P < 0.05) , ™ FomETHY

TR B A AN, *#F* R B 5 RO B HAN B (P <0.05) FIfEE (P<0.01) o Tl

§ 0 CK zz CF =3 RCF =3 REF+OM
§120 a
= aa
~ E 100 ]2 _i.a . a a
2g f‘f\:% {‘% ’i_f_abb i}
o © : 7R ,
g 801 AN PN ol
I © s . b
s £ A H ~
K E =
=g 40t =
g H
EE@ 20t =
EE N= A0 | A
=) Oa 2a 13a 2la
<

P TR ) — 2H PO R) /NG 7 R 2R R A ) SR R A Ak 2 ] ) 22 S
(P<0.05) .
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Fig.3 Amount of maximum ammonium fixation under different
planting years and exogenous nitrogen additions

BRN (A1 0afl 21 a) 43 B & MKk 87.87
mgkg™', 86.12mgkg, 79.73mgkg™' f170.27mgkg"',
i I Bl 152 it =3 R A BR 3mSR AR R [

ER A T, (B KBS EHEZ T,
I A —FP AT A R . ASTRIAMNE R IAL T, 3 f
KIE e F A CF > RCF > RCF + OM > CK, %
RCF AbFE5 RCF + OM 4bHa) 25 R i 46, Hgy
AALHRR] Y 22 7 48 B E K (P<0.05)

3 Wig
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ARFFEE R R, SR i AR R it =% A 1
PIARIEEESE S ERMA N 0a<2a<13a<2la,
R BEFPAF AR BR A 1G-S 1 o A e 1 it R
e (E 1) o XATRER s A AL,
MLAENE I KRR TS DR, SHT AR A
ML JEHLAEFC it T 35 i A 1 5] e 25 5 1) (4%
HA—3L. {H Roing ZF08 BFFTIN N, KT AL I+ A
AE g 0 R e S, ORI e A
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Table 3 Main effect analysis of planting years and exogenous nitrogen additions on amount of maximum ammonium fixation

S K FRE A (mgkg)
Factor Level Amount of maximum ammonium fixation
Oa 87.87+16.32a
2a 86.12+ 1544 a
PR 13a 79.73 £10.53 a
21la 70.27+6.81b
CK 63.28 £4.03 ¢
y § CF 98.61 £6.68 a
MR RCF 84.76 + 10.93 b
RCF + OM 77.34+13.80b
FTAE A B 0.000"
HMEEI N 0.000"
FIELAREBR > SN RS 0.166N

T HORE T FEROY S HANTEP < 0.0 1K T3k 22 7,

NS FIRTC L P2
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X R [ IR B T iR (BRI s Bl ik
EE Sl EIRET: 1PN =D T NI S 72 = AP oR il 2]
JURNAE B I i Wy 181 3l Dy 2t o, H I
XN 0 4 1 o s AR, 3R RO 24 hJE B
AR EPA B/ NAREERD BEFE B, RIS MR

BEIING Y 96 h, 358 B A R Bk B R . X
SERF s 2 R ) 22 AT RE S HER R 28 AL
W A . AN A I ik B AP S 2 07
R ZEA G 5o, Bt H 9 i TR IR R
FHA MR FIRS FFEALA B, 2ol 3 K fRsr 1
AT B e, KBRS P, A
Bl REAR TR o MR A R 0 A 3 R [ E A
BERIR T REA O, — R ANE A A R85
ff T AR NH, S, R P FA ) NH, S, =2
A SA VA BT A R NH, o ZEARHE
g, B RS IAT T MR R A X R, - g ]
FE AL BN A TGN, R T R e R
T —2E NH, AR Y2 0], B R A
NH, 926 HA YT 2 . M7 18 KLU, 44
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FRSEIEA T (A5 38 e PRt 20T A7 AR 1Y NH, VR &
WA, B4 52 R0 NH, 75 LA, 39 [ A5 Bk
TR H—rm, HEMEYTT ST Y
G RED, BUE AN SR IR, i
[P AR AT BRI R

AR R, W MR T, & 5ME
RS A B A A B T S A AR BN CK <
RCF + OM < RCF < CF, Hn/MNERNE T30 ik
k7w NS U N S O A o i e e 4
FE AR, BRI 2 it AT i Y 2220 it A
Fh2esgmn, Horp L CF 2332 TR | K, RCF
A1 RCF + OM b HE 3R TR IR Z . B RSS9 fff
I8 T N it A S X /N2 A 3 A M e A Y
SO, SEELPR Y, A e B e B R R 1 4
PRGN, X S5 AWFTE A 25 A — 2L

A5 U P T 28 T - 18 1 7 2 Ak R e o
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FH ARl AT P 2 SR ] A1 38 o e A e S i
X B RRS FF 40 ot R v TR L 140 RS R 52 4 Tl
S50 AR R AR AR, YA TR+
B EHRE T Z0R T R A SRR, Bl e
SRR AL, e T AR P S R
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PSR, EHAEAR R EE EokoE 7AW EHR
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Effects of Exogenous Nitrogen Additions on Soil Fixed Ammonium
Content in Protected Vegetable Fields with Different Planting Years

PAN Fei-fei:2, TANG Jiao’, ZHANG Wei-hao!, CHEN Bi-hua'-2,
WANG Guang-yin"?, LI Xin-zheng'?

(1. School of Horticulture and Landscape Architecture, Henan Institute of Science and Technology, Xinxiang 453003, China;
2. Henan Province Engineering Research Center of Horticultural Plant Resource Utilization and Germplasm Enhancement,
Xinxiang 453003, China; 3. School of Resources and Environment, Henan Institute of Science and
Technology, Xinxiang 453003, China)

Abstract: The effects of exogenous nitrogen additions on soil fixed ammonium content and amount of maximum
ammonium fixation were needed to clarify in protected vegetable fields with different planting years.
Four protected vegetable fields with different planting years (0, 2, 13 and 21 years) were selected for a 36-day
incubation experiment. Four fertilization treatments (CK: control without any N fertilizer applied; CF: Conventional N
application, i.e. N 374 mg kg™' dry soil, provided by urea. RCF: reduced N application (a 46% reduction), i.e., N 200
mg kg™! dry soil, provided by urea; RCF + OM: 25% of the urea N was replaced by chicken manure on the basis of
reduced N application) were set for each planting year to measure soil fixed ammonium content and to calculate the
amount of maximum ammonium fixation. Fixed ammonium content in soil increased gradually with the increasing
planting years of protected vegetables, but the amount of maximum ammonium fixation decreased. Under the same
planting year, soil fixed ammonium content under different fertilization treatments ranged as CK < RCF + OM <RCF <
CF, indicating that fertilization had an increasing effect on soil fixed ammonium, but the effect was influenced by the
amount and type of N fertilization. Soil fixed ammonium content under CF treatment was the largest (98.61 mg kg™),
significantly higher than that in RCF and RCF + OM treatments. The amount of ammonium fixation in RCF treatment
(84.76 mg kg™') was larger than that in RCF + OM treatment (77.34 mg kg™'). Soil fixed ammonium content increased
with increasing N fertilization rate in protected vegetable fields, and the effect of chemical fertilizer is better than that
of organic fertilizer.

Key words: Exogenous nitrogen additions; Planting year; Protected vegetables; Fixed ammonium; Amount of

maximum ammonium fixation
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