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RS RN A HIERE SR NESRe 2N

na%x I & &
UM Ry A - M B R A S L 3 3

AR R M B AR 222 e, A

B E:

~

A, FEE B A
SNSRI, MR WA VR R SR R,

350007)

PECEERF L L0, R, SRR A A IR IR (CK, N 0 mg/kg). K% (LN, N 50 mg/kg). #i% (HN,

N 100 mg/kg) 3 Fhl (ND ZKCPACEE FIFRIFIRS, WFA0MIN N, -N SR bk 158 N S ik o 25 R0, V3N NH,'-N
W (p<0.05) PREEHE NOy-N & & 4.5% ~25.7%, {HLN 5 HN 4B ZEFAREE, NOy-N BEAE S NOy-N AL IS
SURTRA G AR, BEHEME A 1 NOs-N B k. SEEFRATILEL, 7855 56 RLLHE NOs-N & B0 5 54047 MA
HEHEIN 40% FiA, R 25 km BEEEALAE CKALE NN 16%, (R B S hifn + B3 I M%: 450 2o8 LN 5 HN Zb# + 4
NO;-N & AR LR FE /N T CK . 55 CK A H, LN FT HN Ab B 21 38 NH,-N 73 51 5835 (p<<0.05) 7175 24.1% ~ 96.5% F168.7% ~ 114.1%,
B FRAT A BR, ATRE S A N 5% MlASE NH,-N 235l FH 5 17.6% ~ 39.6% 1 37.6% ~ 95.8% (p<<0.05), LN 4t
PHEE X 11 25 km #35E NH,-N BB H 7 KT 17.8% (p<0.05), HN ALBEEE 7. 14, 28 42 KB FETI i 17.5% ~ 48.6% (p<<0.05).
LN Ab PSR A () NH, N 2277 3 8 52 PG 11.6% ~ 28.5% (p<<0.01); HN ALFAZELS 7 KA 14 K> BB 10.8% (p<
0.01) F17.5%, {HAEAE 28 ~ 56 KEFERI 17.6% ~20.4% (p=0.002). BEFHRIEHAT, CK AL NH, -N B AL, A
SRHEHE, HEXILL 25 km BRI kS f TR LN ORD HIN A B B M e - NN BT w0, AR T

BN NH,'-N BRI NAE 2 5
KEEIR: AR ARG ARG EAE
HESES: S753.53
Ak, ADEEPIRERY, TR ELLE
PR E (N JTREIREIT ), SRR RL N 1
HE, A7 N PR A 25 R G0 T REA R 1 R F 2252
PANTT T, — DA N R &, 5 —J50m
R TIEAS K N ZORE, R HHEA, WHYRAH
THA DT B N TR e — 266 N RS, B
SR LA E B bR N #ZX0 AES R G R HI g, (H
S I A AR N [ R GE ok — R E AR )
Lt FERRGTRTHTIR I AR REE
TR, LEEN RV, N R
BRSO B X RO R £ S R AR SO, BN
7 5 AL LA R O TR,
SRIMBE NS RGN N 5=, R L
iR, AR B AC, e SAR AR ER B AR A
Xu S5 NOs-N F1 NH, N [Fif7 5= K3, AR
A N IR 1358 N B S5 K] L3l fE . 18 R A0
AP B 22 e R I A E a R RN, D%

R

N R AL AEAS TR B Fb 1) 37 s 4 4 245 BT 25 S 1
(71, BRGNS i i bRt 3 15 1 AR AR AR
AHRE N,O HEBGE W 2 5 5 4 NOy-N A
NH,'-N & B G R WA RS, Lo
07 N 13 7 NIRRT =Y 719/ N a7 N2 8 N wt=
(34> NORBEE L N PRRASAT HI1 2N, N T 4k 25
XN AT A —FER 2, X2 T K N A
AT REF= AR [ PR B R A2 285 1n) R B LA 2

N @S YT IEAR: (e N Tp L G TR S
X%, WEFTAMNIN NH,-N AL FEXE AR AR L3 NOs-N Al
NH, N [f52m0, DU K 13 N AR T e oAl 22 2ig
ik

1 #MRE7A%

1.1 TIERE
R ge Loy 0k AR H X (117°37'22" ~
118°19'44" E. 27°27'31" ~ 28°04'49" N, J& | I #ifs Z=

OF4TH: A ARFEIEEIH (2009101207) FIEZR BRI AELTIH (40901115, 31070548, 31170578) #iH).
EFRI Sasi (1978—) , 55, WidEETA, B, BIEdR, FENFERREL, LRSS R AT, E-mail: mh1936@163.com
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AR BEYT (310 m) [WETHE, b DLE SR RE bk
(evergreen broadleaf forest) A, M55, ELI5T
21} (Fagaceae) . i} (Lauraceae) 11125F} (Theaceae)
FIAR22FE (magnoliaceae) S5 NFEARH N 7, A DR
PR Cconiferous forest). EATHK (Phyllostachys
pubescens forest); A (1050 m) FIFHIE, FHuL LA
£k Cconiferous forest) 3, MRAREIHESE, P
dlpkfaise, EELIE LS (Pinus taiwanensis) b,

N2 YT (Oligostachyum oedogonatum) #:%, 4
/D EARAT (Schima superba). FiffiE (C.eyrei) %5, 3%
Xl 25 km (1850 m) F{ 3 A A 1 S B R R AT
M (coniferous broad-leaved mixed forest), % IH-b i
B X EA . #A (Pinus taiwanensis). B 5 842
(Tsuga chinensis var.tchekiangenesis). 42/ (Cunning-
hamia Lanceolata). 4 Z#2 (Pinus massoniana). it
(Cryptomeria fortunei) 4, [&MWFETA: AKRff
(Schima superba). x| (Cyclobalanopsis glauca)-.

KH-EF# (Laurocerasus zippeliana) 25, Vi1l (2100
m) [FECgEPE R b, R O B LR LA

MR F, MR, BN, A5 (Stewartia
sinensis). &3E5% (Viburnum sympodiale) A4 L]
(Symplocos chinensis) 2541, 1 2009 4= 5 HR4E 0
~20 cm IHE (3R 1), BrE g S = AR KT
FRJRIRA), i 2 mm GRS BI RS AT
1.2 EFRE

12008 49 H, FRIBUH M THEF 1 100 g 19X
TN 150 ml PR, AR 1S K R 11
B KFRK BV B KR KR 50% B A K E. #
(NH4)2SO4 FC B B, N 358, R 28R4 77
K, IMATENEN: 0 mg (K, CK). 5 mg
(&%, LN). 10 mg (F%, HND, 3 Fhib#,
PRI E 18 AR, FWRNERSE 1, JFHEA/D
fL6A (HfE04mm), BT 25C EERFEHM P
FRo BEFRME AR E, SHEIFRANERHZE
TR AL 1 1 55 7K i e R e ds K RF K IR 50%. I
FZHE, 2HTHE 7. 14, 21, 28, 42, 56 K4
SIECRE, AL 3 AN E AT L HERE S, 4°C VKAR
TRAE

x 1 HIREARBAMR

Table 1 Basic properties of studied soils

KR 13 HE% A B K M AN HMN O BM P HMK pH BihL FhL
FH (m) °C) (mm) (ghkg)  (mgkg) (mgkg) (mgkg)  (H0) (%) (%)

L aR: 310 18.0 1850 1.73 30.88 6.85 325 4.75 54.56 23.68
ARG TR 1050 13.0 2150 3.02 84.36 13.74 50.5 4.67 38.54 41.66
Tkl 25 km &b B 1850 12.0 2200 441 110.45 13.82 58.0 4.53 38.02 34.85
B LT WML 2100 8.5 3000 3.69 140.26 19.35 76.0 472 41.92 26.20

1.3 MEAHZX

R F2 585 1 H4F 5.00 g F 2 mol/L ) KC1 %5 i
50 ml =48, BARM T NH, -N 2 5 Fem == Lo eyl
52, NOy-N F LRI dee BE T e,
1.4 HELE

KGR A SPSS16.0 H LR E 7 225081 (One
way ANOVA) Fll Excel 2003 #fFxt St #4740 21, 45
B AN RIS T - 3R SR ) N AL R A] £ 2 5

2 HR55H

2.1 MAARRRESESEMLIEHESEMESRS
EREIT
1 878, %0 NH,-N ¥ 985, 4030 NOs-N
HEMIH CK>LN>HN. 7£%5 7 ~ 56 K, Hxf

(CKOELE, LN A NOy-N 2570 5 i 2 BEAK 25.7%
(p<<0.001). 13.5% (p=0.039). 12.0% (p=0.025).
15.7% (p<<0.001). 7.0% (p=0.01). 6.0% (p<<0.01);
HN 4143 53] BRI 17.4%(p=0.009).11.5%(p=0.077)-
20.7% (p<<0.001). 23.2% (p<<0.001). 19.1% (p<<
0.01). 9.3% (p<0.01). FWIjfi NH,'-N nJBFfKLr
B NOs-N Er ik, 1 FUn vk B e g, ARG/
o BEARIFE T NOy-N Frmfr B0, [FLhidiy
MEEMIY CK>LN>HN, £i%EW, % NOy-N
FAARG - e AL R

1 2R, 5 CK 4b#AHM, 755 7~56 K,
LN 43 NH,'-N & B E 5 24.1% ~ 96.5% (p
<0.05), HN AR5 5 & T 5 68.7% ~ 114.1% (p
<0.01). S5EFFRIA L, CK ALBE) -3 NH-N &
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HAESE 7~56 KRUshE -34.7% ~27.8%, LN Ab#
SN 28.3% ~ 106.5% (p<<0.05), HN AbFf 2%
B 39.8% ~ 130.6% (p<0.01). # & LN FIHN 4t
45T 100g + I ANH,-N5 mg 1 10 mg, 45%

9
OCK HBIN BHN
BT
)
E 60
18
i 4
Z 30
S 15
0
& 1
Fig. 1

2.2 MRATRREESANERBESEAMESER
=1:0pA10)

2a PR, 5 CKARHIELES, +4 NOy-N 76 LN 4t
PG 4.5% ~ 10.8%, & HN ALHrp B2 15K 5.7% ~
14.7% (p<<0.05), LN FIHN AbFE2 (RG22 5. Aiks
F7 28 KA, AR 3 Pk F NOy-N KAAMRRFE
—EAKY (17.5 mgkg), SEFFRIAALL, #40EEF NOy-N
TR 4.3% ~ 14.3%, ME] 42 K5 NOs-N &S —H

35 ¢ a
OCK EBLN BHN

30
go 25 |
on
& 20 T
]:3H ° [ ==
S 2 Z 2
% = z
0 7 A A
0 7 14 21 28 42 56
BRI IR (d)

(a: MR,

E 2

R W NH,'-N AR 0 S e E
HAE#A B2 W0, LN A1 HN 4b PR 3% NH,-N &
R BB, KA R, vEE S NOy-N 1Y
IR

200 OCK BLN BHN
o)
= 150 |
on
£
gﬁ 100 7
I &
z v
+| 50 u?
= Z Z
= e

0 7 14 21 28 42 56

BRI (d)

AN NH,-N X EHLIEH NOs-N F1 NH,-N K20

The influences of adding ammonium nitrogen content on the nitrate and ammonium nitrogen contents of Huangkeng red soil

TS (p<0.05), CK AN 17.4% ~ 47.1%, LN
AEFERETN 9.2% ~40.5%, HN AN 2.3% ~31.9%.

2b W, 5 CK W#, 1:8 NOs-N 7t LN 4b
Frh R 6.5% ~ 12.4% (p<<0.05), 7F HN At
2 AR 7.1% ~ 14.2% (p<<0.05), LN Al HN 4b3#2
)G k3 72 o 55 7R A IR), CKOAREERE N 8.4% ~ 16.0%,
LN Fl HN AR 33 NOy-N S8 A K, S5HigR
HIAHEE, AZAGIR /N T 5.0 %,

OCK m LN mHN

40

30

20

NO;-N % H/(mg/kg)

10

e

i

0 7 14 21 28 42 56

b: ML 25 km AbEEED)

PRI NH, N 3 E1E s NOy-N B2

Fig. 2 The influences of adding ammonium nitrogen content on the nitrate nitrogen content of Yellow soil

Kl 3a filow, MIARSCH{EE NH,'-N &8 53 &0
HN>LN>CK, £ 7 ~ 56 A, LN 4b L LE CK %5 17.6%

~39.6%, HN AbFE L CK AL FE ) 5115 37.6% ~ 95.8% (p
<0.05). 1M 3b o, 5 CK ALBEAIEL, 35 X1l 25 km
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AEFEIE NH, N & &, LN B RS 7 REETE

17.8% (p<<0.05), 1E5 14 ~42 RIFAK 5.3% ~9.5%:

FEHS 74142842 K, HN AbFR 2550 17.5% ~ 48.6%
(p<<0.05).

LB FERIANEL, CKOAREE R [ A S 8% NH, N
T 21 ~ 56 R FEHIN 92.2% ~ 132.1% (p<
0.05) (J&] 3a), LN b T W& 380 52.5% ~ 207.1% (p
<0.05); HN AT 2 M0 204.5% ~ 263.8% (p<

250 - .
00 OCK BLN BHN
on
=4
g |
E 150 -
HHEH 44
& :5
Z 100 - Z
w1l ?
= Z
“ 50 Z
Z
Z
Z
0 4
0 7 14 21 28 42 56
IR (d)

0.01). #1125 km 31 CK 43~ NH, -N &7
7 ~ 56 RERTFRATAILL B0 16.1% ~ 46.3% (p
<0.001) (& 3b), LN A3 BN 18.2% ~ 43.7%

(p<<0.01), HN A3 R WZME N 48.5% ~ 114.6% (p
<0.001)o SXFEUAA G B HERT 8 1) 111 25 km AbEii%,
A LG S 0 NH, N 5 13 NH, N AP Rk 2%
S, R m FE R 22 e, R ) — 2R 2R ) 1 438,
13 NH,™-N 45 NH,-N 1w 5 A A B 2 5+

500
450
400 -
350 -
300
250
200
150
100
50

OCK m LN mHN

T (mg/kg)

NH,'-N

o
N
—_
S

21 28 42 56
REFRIIA] (d)

(a: FIARICHHE, b: XL 25km ¥HE)

& 3

A0 NH,-N X &€t NH,'-N 895200

Fig.3 The influences of adding ammonium nitrogen content on the ammonium nitrogen content of Yellow soil

2.3 MRATRREESANEEEEGIHEEES
=1:0pA1)

4 WK, Jifi NH,'-N 0 B 2y 1+ NOy™-N &

BEEMA K, 5 CK AP, 465 7~56 K, LN Al

HN A HER PR R L /N T 8.4% . WIS FRIIFERE

AR 1) 13 NOy™-N 75 i S I HS B (1 4

OCK BLN BHN

14 ¢
12t

)

< 10

£

- 8 L

3%

Qi L

g 6

c 4 r

z

2,
O,ALALALALALALJ

0 7 14 21 28 42 56
LIRS A] (d)

& 4

LEFERIARLE, CK AN RAESS 56 KFFHARIR % 50K,
S A 17.9% (p<<0.001), 1fij LN F1 HN AbFE R4
55 28 R IFARME FE 5K, 73l 15 35 (p<<0.00 1D F#AI% 15.9%
Al 17.6%. F£WIHEIN NH,-N 13 NOy-N KA1
F) BB, XA OERNA SR W AN, E
S IR R RE Y]

350 . OCK @ LN mHN

300

250 -

200 -

]
]

NH, -N & (mg/kg)

o

RIS

g
g
=

7 4 21 28 42 56
Frgrisin) (d)

NI NH,-N X &I S+ NO,-N 1 NH,-N B9S2

Fig. 4 The influences of adding ammonium nitrogen content on the nitrate and ammonium nitrogen contents of meadow-yellow soil
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4 WoR, B E R A b 2% B IR N ) L g
NH, -N & &0 7 AR, LN AbEEZERT 3 Lk
CK b FH 8 25 PG 11.6% ~ 28.5% (p<<0.01), [Mi{ELH
28 RJa ZE AR HN A FEESS 7 KA 14 KLk CK
ALY BIBRAR 10.8% (p<<0.01) F7.5%, % 3 A5
Frapsa N, Hob 28 ~ 56 KEZEWIN 17.6% ~ 20.4%

(p=0.002), S5EiFFRIAILL, 72 7~56 K, CK 4b
R 3 NH, N &2 B0 49.7% ~ 85.7% (p<
0.001), LN &3 FRBFIN 29.9% ~ 64.3% (p<
0.001), HN 4N EZEHN 62.0% ~ 96.0% (p<
0.001) . 8 4381k B ] - PR IX PP AR A F ] fig 55 L ey
BUBRE R m . BFRVEREAN N 7 A%,
NH,'-N i A A FE7E AT 00 45 5 5 NH,'-N i 2
e, W] NH,-N IR A K.

3 1t

738 22 S5 R WA S0 Ll X AR
RN JREIEAEN O BB N PRI Y, 25
RSN N (NHNO;) AFRAE A -0 i - Ak 12
1) NOs-N &340, (12 e N ACFIFALK N K
fer T LA SRR P f i AR — o S L R AR
L AR L5 ] AR o TR A BRR 2 XU S i BT AR 20358
NOy-N XJ4Min Ny SARF AR, AT A+ 15
NOy-N B EH A2 ARAREAS . 4R N AR FR (2 md, N
AbHE I 1N 3 NOS-N K, A N ANH e
T34 3% N KT, o LRI N S35 351 N ™
. BEACAERT, AAIfTE— 251 R 2 N9, (E
AR NH, =N BB T NOs-N & it, HAE ©-
g MR A — . NOy-N & 5 e aHrR> A wH,
JRPRAE AT BESARATATIN N ) NH,NO %, A&k
£ NO5-N i, 13 NO;-N Bt & n] LAFEf# ),
T UAE S RRAARIE B N KR NOy-N % 4k 4
B, R R AT RELE NH,-N jiti ] N NO;y-N 5 &%
o AWFFTH HAT NH,-N I, 1403 NH,-N & &
FERSFR IR AR, RN RS T3 N £k
(LN 72— ZERATA I NOy-N (¥ 8,
S5 R NOy-N S tfifn, X5 eAamrse™ P14 fi
H—2 FRH#RREPWIUEAN NH N LS, ©
B A TR AR B WA, (R A A A e
T R, AT M A A NH, N 88 n, (it
T AN N #AG, WEE 2 B fh, AT
HONH, N B8, BN 0 NH,-N S Ak A 0
THZI)NJE, FEOTRERIN T NH; # K& & NO, #

NO;y™ [FJ#hZR, MIMAE -2 NOy-N & at/b, il
SEEAAE FH B . NH, N LR 2 1815 i s R i —
ANEEF TP, BT AFETOR LR pH MK, NH,
FERPTReA N JLKIEFR A2 4, NO, 1 NOy
IR BAS K AT . NH,-N 00 NOs-N & &,
B AT AT AEM S 3 NLO Bk NO ZeHEcs int™, S
T8 NH, N 390 7 2413 NLO (Hs;  dT5286
AR K o3 2 e B R SR A X DA R, IR T R
FE1E NOy-N bk i, 330 NH,'-N #hn, H3mk
T N,O F1 NO [IHEI, RIS NH, N B -1
NO;™-N [FI A REJ LR —20 TAEM HE A,
AT, AR L NH, N & AN
f) NH,-N S A K RBE N a8 nimsdin, 280 fe
AN—, TN JIFEH N R E R, pE R
I, 13 NH, -N AR AR R0 I At i, A2
T NH,-N &8 I E R I [ JE A, 205
NH, -N 7R85 R BRAIK,  w] R S A A A HI 3 Ay
K, ff NOy-N FriEpfils IR g n, WA 16 NH, -N
B AE DI B, A AEYIE N (MBN) 3G 5%
0L FATERF T N 2 X T4 4 40 et U 2 3K 6 v o B
NH,-N 340 v) BL S 2 38 n MBN ;s il R OC 38 B8 1)
NH,-N W BE5 7= M 70 5 AR HR B 3G i, 25 X 25 km
A NH, -N sl A K SRR Ay 1 CK AL #SE T
e J BRI, 177 LN AN HN AR NH,-N 2R 55 75 ifi 75
AL UL, AN ) SRR B 28 T (R T NS I
NAFERR 2T EARIESC R, L NH,-N [#165
AR E ST NOy-N, BR TR FRIS M NH, -N i
PR T Ak, 8 AT g2 BT NH, =N 7 1E FLA 5 s 97
A ) LR AT R WU AR B, S S D338 ek
PR, ARMRIER NH,-N B 5T NOy-N, miit
MMWAES RS N REFIOERP, Jean 2504 0
NH,NO; Ji IR A T3 PE AT T, 45 R4
of NARHE 3 4F S5 33 NOy™ A NH, ™ w8 U I R 81 (1)
o, JFEA IR RSt A, — T TR AR
DR A AE A RIS E 5 — 77 T A2 B S 560 B T
Fe - MEEZEME T, X5 N BT e
BHR, RMEEANITT 2 A AWK, ASIF N H
AN AR b S W, i HAT BRI, nTRE
B8R FR WA R A OC,  [mI 25 SR B 1 NOy-N
A NH, N JFRAA I REL, L =2 NOs-N
EERL, HIASETE NOy M NH, #RAERZ, IXAR AT
RE A TR A M T S IR AR B s 4% N R
R, AEAFARAR LI N A g ma PR R E LIRS
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Effects of Ammonium Application on Contents of Nitrate and Ammonium Nitrogen in Forest Soil

MA Hong-liang, WANG Jie, GAO Ren, YIN Yun-feng, SUN lJie
(Key Laboratory of Humid Subtropical Eco-geographical Process, Ministry of Education, Fujian Provincial Key Laboratory of Subtropical Resources and

Environment, School of Geographical Sciences, Fujian Normal University, Fuzhou 350007, China)

Abstract: The incubation experiment was carried out on soil samples of red soil, yellow soil, meadow soil of weakly-developed yellow soil
from Wuyi Mountain at three nitrogen levels of the control (CK, N 0 mg/kg), low nitrogen (LN, N 50 mg/kg), high nitrogen (HN, N 100 mg/kg) to
study a short-term effects of ammonium applied on soil nitrogen transformation. The results showed that addition of ammonium significantly (p<0.05)
decreased soil nitrate content by 4.5%-25.7% compared with CK, but no significant difference was found between HN and LN. The decrease of
nitrate may be contributed to denitrification and dissimilatory reduction of nitrate to ammonium. However, ammonium addition did not decrease
nitrate content in yellow meadow soil. Compared with sample analyzed before incubation, nitrate content in 56 day of incubation increased
significantly by 5 times in red soil, increased by 40% in yellow soil at Tongmuguan and increased only 16% in yellow soil at Huanggangshan 25 km
under CK treatment, however, soil nitrate in yellow meadow soil decreased significantly. Results showed the change magnitude of nitrate content was
lower at HN and LN than CK for all soil samples. Compared with CK, ammonium nitrogen for red soil were significantly (p<0.05) increased by
24.1%-96.5% and 68.7%-114.1% at the LN and HN treatments respectively, and no accumulation with incubation which may be related to microbial
nitrogen fixation. Ammonium nitrogen of yellow soil from Tongmuguan were increased significantly by 17.6% ~ 39.6% and 37.6% ~ 95.8% (p <0.05)
at the LN and HN, respectively. Ammonium nitrogen of yellow soil from 25 km site was increased by 17.8% (p<0.05) only in 7 day at LN and
increased by 17.5%-48.6% (p<0.05) in 7, 14, 28, 42 day at HN compared with CK. Ammonium nitrogen in yellow meadow soil was significantly (p
<0.01) decreased by 11.6% -28.5% compared with CK before 3 weeks at LN, it was decreased by 10.8% (p<0.01) in 7 day and by 7.5% in 14 day, but
from the 28th day to the 56th day it was increased significantly (p = 0.002) by 17.6%-20.4% at HN. With the experiment, ammonium decreased
gradually in red soil, but increased in yellow soil from Tongmuguan, yellow soil from 25 km site and yellow meadow soil at CK. However,
ammonium in soil of yellow soil and yellow meadow soil was increasing gradually at LN and HN. Therefore, results indicated the response of
different soil types to ammonium nitrogen addition was distinct.
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