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[ E] [HMY BFFE A R DA BT A PG [ BRI K 9K & 4% B AR+ 58 NH-N i NO; -N 43 i O & =
Bszm, D) 38 |(CK,0 g/(m® « 4F)) RAE (L,5 g/(m® « ) F A& (M, 15 g/(m® « 4F)) I & & (H, 30
g/(m® « )4 NREUTFEAKFE N 2013 4F 11 HIF4s .4 15 d ##47 1 BRI R TTE . T 2014 48 5 H 1 11 H R 4E 0~20
em + )2 B IFIE LIS A SR S B pH (E B AL bR . A0 AR R A D AL HE 4 58 NHS-N fi NOy -N 5
HoAb B AL S AR AR e . DE5 Y o VT 75 52 F (CKO) L 48 04 [ B X 4 ) i A 1 S8 JC WL % 1 O 14. 66~ 16. 97
mg/kg,NO; -N 5 EHL A & &Y 59.46% . EF+Hrh NH -N & REm . ML 5P NO -N &, s
DUREBREAR T 580 pH (A, I H BEE R DURE w3, pH FEEAEAE A B . 443K F +)2 + 5 NO; -N Al NH-N
Gt B AT R AT e, Ry CK<L<<M<H. BlA KRR T -5 NO;, -N fl NH, -N g 2, A
0~10 ecm + )2 BEWEHB B & T 10~20 em +)2 . £ AV £+ 5 NO; -N.NH, -N 528 . FHLE ARG KE
Z (B 17 7 1 25 (P<C0. 05) BMk 1B 3 (P<C0. O A G . L4516 ] A5 400 0 10 e {7 42 7 T 57 IXC % 4 ) bk + 38 NHT-N
I NO; -N &t ign, -5 pH H/ .

[ReEiR] WM MGEENR X BV HESEGESE

A

[(RES%ES] S718.55 [X#k#RAEH ] [xEHE] 1671-9387(2016)12-0073-08

Effects of simulated nitrogen deposition on forms and contents of
soil available nitrogen in an evergreen broad-leaved forest

XIANG Yuanbin, HUANG Congde, HU Tingxing, TU Lihua,
ZHOU Shixing, XIAO Yongxiang, TANG Jiandong

(College of Forestry ,Sichuan Agricultural University ,Laboratory of Forestry Ecology Engineering ,

the Provincial Key Laboratory of Sichuan Province ,Chengdu,Sichuan 611130, China)

Abstract: [Objective] The aim of this study was to investigate the effects of simulated nitrogen deposi-
tion on forms and contents of soil available nitrogen in an evergreen broad-leaved forest in Rainy Area of
Western China. [Method) Four nitrogen deposition levels including control (CK,0 g/(m?* « year)),low ni-
trogen (L, 5 g/(m” « year)), medium nitrogen (M, 15 g/(m* « year)) and high nitrogen (H, 30
g/(m? » year)) were set from November 2013 and simulated nitrogen deposition was carried every 15 days.
Soil samples of 0 — 20 cm soil layer were collect in May and November 2014, and the content of soil
NH;-N,NO; -N,and pH were measured. The correlation coefficients between soil NH; -N, NO; -N and

other physical-chemical characters were also analyzed in different treatments. [Result] The change of soil
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inorganic nitrogen was 14. 66 —16. 97 mg/kg under the background of no nitrogen deposition in rainy area
of Western China,and NO; -N accounted for 59. 46 %. The content of NH, -N was higher in summer, while
the content of NO; -N was higher in winter. Simulated nitrogen deposition reduced the soil pH value,and
with the increase of the nitrogen deposition rate,the effect was more significant. The contents of NH; -N
and NO; -N increased with the increase of N deposition rate in different soil layers with the order of CK<C
L<M<CH. Simulated nitrogen deposition promoted the accumulation of NH; -N and NOj -N,and the cu-
mulative effect was significantly higher in 0 — 10 cm soil layer than in 10 —20 cm soil layer. The soil
NH, -N, NO; -N with total nitrogen (TN),organic matter,and volumetric water content had significant
(P<C0.05) or very significant relationship (P<C0. 01) in different nitroge deposition treatments. [Conclu-

sion) The soil NH/ -N and NO; -N were increased while and pH values were decreased by simulated nitro-

gen deposition in an evergreen broad-leaved forest in Rainy Area of Western China.

Key words: evergreen broad-leaved forest; Rainy Area of West China; nitrogen deposition; NO; -N;
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715 o T L 560U FEE 0 A [+ 2R bR A TR 38 20 3R 19 5 i e
Afrdt— A e AT LAY AR 7 5 X
SR ] B R 0 B HEAT D 1 AR AR DL DT
5 R A UTRE X 18 NHT-N A NOy -N & &2 (1
R 5RO P — P B RV R A SRR A
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1 W5 XA B

WF5E DX AL T U ] A fE 2 T R X I vk
(102°90" E.29°40" N, ¥4 £ 977. 62 m,=>10 C
AR 5 231 CLAEHR WM 16.2 T & H N 1
A AFEARR 6.1 CLolgHB AR 7 A FBAR 25. 4
CLAFEm I 18.1 °C. HIBKEN 1 039.6 h,
AR RBAARGT SR 3 640, 13 MJ/em® . JERE I N
304 d, LS EKE 1 772. 2 mm, FEFZE K BN
1011, 2 mm, S4EHIDOHR S 79 20, 6 il AT i
Ji ST A iy i 2 XU L A R XA Ml Y
i WP SV AR R AR, 1 X R A R 2
WORETR A 2 . EE A AN (Schima superba) .
i 3} 4 ¥k (Lithocarpus hancei ) . 38 A ( Machilus
pingii) AR I (Sym plocos botryantha) .5 VEW
(Acer davidii) BV 8 (Rhus succedanea) U (Pit-
tosporum tobira) IR FEEW (Acer sinense) . F] )]
1§ (Machilus lichuanensis) . P H: (Cinnamomum
cassia) KM AR (Lithocar pus megalophyllus) A%
A (Eurya japonica) il Z5 (Camellia japonica)
. RIS L R E KT 60 cm, AR
R AR,

2 BRI

2.1 AEHIEE

2013 4F 10 H 78 WU )11 48 HE 22 17 W 3 X 35 0 ok 336
P AR SR E 1 K AR % 1 i AR AR R B 5 6 42 L A BF
TGN 1243 mX 3 m BT, BENL 5T N 4
L BEAFETT RS BE >3 m MR vhat . IR E 4
ARUTRE KT BAIKTE 3 AN TEE b B 4350 Ky
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X B (CKL0 g/(m?* « 4£)) fRA(L.5 g/(m” « 4£)) |
AR (M, 15 g/(m” « 4E)) fil /@ & (H. 30
g/(m® « ), KRR VI B N4 15 d AT
e, AN 2013 4F 11 A TR PG, ¥4 15 d i
NH,NO, A7l & VR 1 k. it 208 7 ik 2k
BRI T NH,NO; Bfgfe 2 Lok, JHF 4R
W% 55 25 FE AR AR 77 50 em & B Ok [l 35 51 W3, 4 i
RAL PR Ty Wit 2 L WK .
2.2 TEHRARESLHE

R E ULRE 0.5 4F (2014-05-21 & ) f1 1 4§
(2014-11-21 A F) G RE . fEME T NBEDLIX 5
A TSR AERE AL 100 em® BRTIAE 0~10 Fl 10~
20 em 2 A LR B OB BT N TR E N E— 2
TR G5 R A b ] DA AR R R BR AR JS
Gr Ry — Oy 4R SRR AE T 00 5 NH, -N
A NO; -N & R R BEGKE: B —h ARKNT )G
1E O B 4 HE A A WL & R pH (B A
2.3 TIEBHIBIRHNE

4 pH (B R H A I s R RS K
SR FH B 352 S 4SO 5 5 = AT ML R FH A TR
B RS AR TE I e s H3E NH -N & &2k 84k
BEVR RPN A2 s £ 5 NO, -N £ % 1 iy — i
i Lo 3 0 A 5 4 R0 R FH P S L EC R I

2.4 HHESH

F F Microsoft Excel 2003,SPSS 13. 0 #E47%%
PEAb B 5 2 M. FF 2R A LSD Lb % K [] b B ] + 8
NH; -N #1 NO; -N & it 22 53 1 % 1

3 HiREHr

3.1 HERRMENEAWERXESEFMH K LER

L R R I

& 1o LE B TRV = T (CK), B
HI R X & A AR - C LA & il 14, 66 ~
16.97 mg/kg, H 1 NO; -N & & K 5. 53~ 11. 98
mg/kg, NH,-N & & & 4. 99 ~ 9. 13 mg/kg,
NO; -NV-# 5 TEHLE &80 59.46 %, HETGTH B X
HERR MO 2 R NH-N S, & & LI
NO; -N F 8w . 3 U W48 PG TR B X 2 @ i A
LA A AR Z EE L NH -N B RFF 1 M4
%) NO, -N R,

1 e rlIEH . 8k NH-N #1 NO, -N
i B A TR I B 3G I AR . U R A
VY R 5 DX S i i bRk 8 pH R [ O HL B & A DT
(e | I N T R e S V- T 3
R HE T A2 P R B IXCE Sk R AR R T AL A R B
I 435 pH (AR

F1 BYUETARNEENREXAESZEFINHR 0~20cm T ETIZEBEHERI N

Table 1 Effects of simulated nitrogen deposition on soil physical-chemical characters in 0—20 cm

soil layer in an evergreen broad-leaved forest

TCHLA/ HHLBT/ LR/ HRBLE K/ % H f
H Ay ik H NO; -N/ NHi{ -N/ (mg « kg™ 1) (g kg 1) (g kg 1) Volumetric P H )
Month Treatment (mg -« kg 1) (mg * kg™ 1) Inorganic Soil organic Total water leue
nitrogen matter nitrogen content
CK 5.5340.42 9.134+0.96 14.66+1.05 25.5542.25 1.2140.55 29.7641.85 6.3240.04
5 L 7.31+0.33 10.02+0. 56 17.32+1.32 25.89+1. 86 1.244.038 30.1241.32 6.25+0.05
M 11.99+1. 34 11.01+1. 24 23.00+1.46 26.2942.04 1.2440.65 29.18+1.03 6.07+0.06
H 15.42+1.08 12.1840. 87 27.60+1.68 26.45+1.94 1.2840. 45 30.244+1.54 5.86+0.05
CK 11.984+0.76 4.99+0.56 16.97+1.79 27.3142.18 1.2340. 36 26.3541.06 6.344+0.12
11 L 14.34+1.21 5.94+0. 65 20.2842.04 27.984+1. 46 1.3240. 82 27.0640. 86 6.124+0.07
M 17.16+1. 32 6.67+0.54 23.83+1.75 28.55+1.54 1.2840.57 26.58+1.74 5.8740.02
H 20.64=+1.67 8.36+1.02 29.00+2.13 29.3441.67 1.31+0. 61 26.73+1.13 5.754+0. 04

3.2 HEMAEMMENELTETNERXE&KEMH K LE
NH, -N # %

s 1A LA 20t 6 A H IR DS
L.M.H4# 0~10 em + )2 + 38/ NH, -N & &4
W CK 5 17.00%,29. 08 % il 37. 58 % » 48L& T
FEab3 5 CK +38 NH, -N & & 1) 2 735 8] i
IR (P <C0. 05); £ Ab B 10 ~ 20 em + 2 + 4
NH, -N &7 7.91~10. 12 mg/kg, £t 12 4/
PRI A VTS . CKLL M fl H £ B 0~10 cm +

4 NH, -N & 4> 5k 5. 48, 6. 47,7, 02 #l
9.65 mg/kg, 10~20 cm +JZ + 3 NH, -N & 54
WISk 4.51,5.41,6.31 F1 7.07 mg/kg, MIKKH,
AULFE AL ¥+ 8 NH, -N & & & T CK, RN
CK<<L<<M <C H, 3 W] B # & Ui B {2 #F 7 + 3
NH,-N & RM, £4H 0~10 ecm + 2 + 1
NH, -N &#H BT 10~20 cm + 2,838 0~10
em )2+ NH-N & 2.
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letters denote significantly difference among layers (P<C0. 05,72=3). The same below
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Fig.1 Effects of simulated nitrogen deposition on contents of soil NH; -N in

different soil layers in an evergreen broad-leaved forest

3.3 EHBEMMENETENRERXE&KEMHKLE

NO; -N By %m

& 2 ATRLE .20t 6 A H IR DS
L.M.H 43 0~10 cm + 2+ NO; -N & & 5351
I CK 7 35.34%,115. 31 % F1 185. 34 % . B A UL
FEAb PR S CK 48 NO; -N & & /) 22 = ¥ 58 8] I 2
K (P <C0. 05); 5 4 FF 10 ~ 20 em + 2 + B
NO; -N&BRAE 4. 91~13. 32 mg/kg W 5h, 2 12
ANHMBE A VTEE . CKLL.M F1 H 4B 0~ 10
em + )2 8 NO, -N & & 2% 5 13. 88, 16. 02,
19.53 f1 22. 71 mg/kg, 10 ~ 20 ecm + 2 +
8 NO, N #4851k 10.07,12. 65,14. 78 F118. 57
mg/kg., BARKFE . A UL H 1+ 50 NO, -N &
BE T CK, W CK<L<M<H, 3 B8l & IiT

FEAEHE T 38 NOy -N & R, £ 408 0~10
em FETHE NO, NEE2HEET 10~20 cm 1
UL 0~10 em £ )2 £ NO; -N & &2 BRE R
= o
3.4 AERMKAELIELNERSESHMEN

MR A XM

M#E 2 AMLLAEH.CK & ¥ + 3 NH, -N 5
NO; -N AR B3 (P=>0.05) , Hi A kb 31 — 3%
PAEOE PR CSINTE 3R E T G O AR LS
+ 3 NO, -N.NH, -N 54 % AWl A S K E
Z IR AEAE B O B A e . CKLL b 3 + 4
NO; -N.NH/ -N 5 -3 pH fH A &M A 8% (P>
0.05), H4x kb ¥ + 4 NO, -N.NH; -N 5 + 1 pH
(A e 15 B 2 (P <C0. 05) 3 Mt i 2 K - (P <
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Fig. 2 Effects of simulated nitrogen deposition on contents of soil NO; -N in different soil

layers in an evergreen broad-leaved forest
R?2 KT HBERRXAEEZAMMARARTELE 0~20cm T ETEXNESHMELERNBELRY

Table 2 Correlation coefficients between soil available nitrogen and other physical-chemical characters in 0—20 cm

soil layer in different nitrogen deposition treatments in an evergreen broad-leaved forest

ik 3 . RIBE Gk %ﬁ Soff}gfnic %ﬁi?&% pH ff
Treatment Nitrogen form NH; -N Total nitrogen matter water content pH
CK NH; -N 1 0.632 5" 0.883 0"~ 0.736 2" 0.432 2
NO; -N 0.431 6 0.724 3"~ 0.753 8"~ 0.821 5~ 0.346 4
L NH; -N 1 0.825 1%~ 0.787 4~ 0.753 6" 0.475 4
NO; -N 0.742 5* 0.826 7"~ 0.887 6 * 0.621 4~ 0.587 1
M NH; -N 1 0.723 2* 0.924 3"~ 0.721 3* 0.653 2"
NO; -N 0.921 4%~ 0.657 9~ 0.856 4~ 0.764 8% 0.843 1%~
H NH; -N 1 0.874 3% * 0.758 4~ 0.865 4~ * 0.635 6"
NO; -N 0.932 6" 0.783 6" 0.885 6" 0.713 2" 0.776 3" *

Heox Mlx » ZpRIERLE P<0.05 Fl P<<0.01 KFEMEHERE (n=3),

Note: * and * * stand for significant correlation at P<Z0. 05 and P<C0. 01 level.respectively(n=23).

1 ghigitie

AT BRI =T (CK) L B B X

2R T AR - HE ML A E B 140 66 ~ 16, 97

mg/kg, NOs-N & & F 8 4 & #l A & & M
59. 4626 . A Wiz AR F LA L NO; -N 3.
XS5 HBESFE " ML R -8, 2R A g
W = A IR W] (Lithocar pus xylocarpus) Hk
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FOLBRAEAE R T B3 TR B T 2= 3 B4R AR &
AP BT B S A R AR 950 DL b
e SR AR B YT K U I IR PR A [ A 28 R - 4
Bl 25 RV 25 U0 40 A RRAE L A BN -52 T BR (A-
cer mono-Quercus) WK, WG (Populus davidiana ) bk
M #E- 1045 (Betula platyphylla-P. davidiana) Bk
MAESAEG RS LA RREN 79% L B, %
S 4 JEL DR AT RE 2 ph T AR xS - R R 28 A Y
WA 2 S o DT A 75 S [) A 4 D6 AT 4= B T AL A
g N P N I N e S S R g R
MEZE L, NH, -N 2 R TEHLA W E A A
R i e A 2 R NO; -N S R R HLA 1 E
BAEIE A . FEE W] RE & A LB 1 B
RN EZRE 1M H KIS ELF U8 95 Y0 53 i
PR AR W R P i L A LB A L AUTE T
Y FEERVE I TR SR B FESA
B AR D MK o S IR A A
AT ARSI TR FEA TS

= A L s B [23]
A REE .

AR LR R A 0~10 em + 2 3
NH,-N 1 NO; -N &&= 8 & T 10~20 cm + 2,
YRGB BB S A5 R B B E N T g
S — 7 I B )2 R R A S Bl AR W S
FOrgPE R B A Y R T Al R R
IR A5 e i NHL -N R NO; -N & 58 b
I3 —J7 T KR 8 v 10 00 Ml 23 ELAE SR W SR
L JVE Y R SRS A IR R B R R
RIS AR L G4k R NHLNO; B
UURE G A A3 % B0 A L3R 2 1h ™ AT ey
N A BROK P L DT R T o R R
JZ2 NH/ -N FI NO; -N & 585 .

R UL 2 U8 £ A AL T B RRAE L A AU
i - S B U AR R0 T L 2y s R A
B e AT T A0 TR Y 0 5 G SRR R
I R0 TR I A AT 5 . — il &, M U Ak R
7 JE 35 VA il it 20 F) DT R S B A R
BRI ERINCY . AR E R W] R R A 7Y R R
DX & i It bk 2 38 NH-NORT NO, -N & 334
EAREN R S TR IR /1P B B 14 € S SR T
T AFE R R G B R A 9 e M AR
BLALS  H W58 S B » 38 e 2 0 o i RO o
fR 3G I L b TR R S R AR T
Wit 50 L 5k 1) 394 o i 48 O L A 2 A 2 Y I L Y
BT R BEAR A B . WIS SRR T

K 1 L S BRI A P - A Ak AR B ke A L LTI
ek P i 3, 245 SR ¢ B L T P R AR SR A R
B RS A A R AT R R S kg ok, B
DA v A A 438 o B T A R BRI AT X AL
PN (Lariz principis-rupprechtii) W HF 58 & W, /8
7 L RGN T ARG A R AR MR R 2
B S AR A A & i R R AE 0~10 cm + 25k
R, FR s 5 AR T S AR — B it n]
U, o i 300t 2 T DA 2 A VG T 3 DXt o] P vk R G
ML 3 A0, 208 T 4P 2 e A ) AR A A

RUCHES T 3+ B fb, 02 + 8¢ pH EHY,
ARHFFE R R UL T L850 pH (T FEE R
UK T 9 1E n  AAEC A B B 83X S N B — 2 F
AR — 5, A BFIREW, BB RV
AR, £ pH JF R &R B E AR, X
T G2 11 5 2 i PR PR T 0% M X0 AR b T R B =
ARAS BTt 280 3% = B R 4 0 - i, IR R SR+
Herp NOy -N [k . A2 P R B X4 4F 6L N ITRE
N 8. 24 g/m” VAV . O AT T %X
FUTRE I A 60 faf (0 9 2 4 B TH
It Bt AU DURR B 14 i, 3k NO, -N ikis &
B = 3o, S 3 R B 3G L 51 58 pH TR,

AHIF ST AR O 43 BT 45 S % B, DT B Ak 4 B
NH; -N 5 NO;-N {48 3¢ ¥ 15 5 3% s 3% KF .
HAbFE+ 3 NH-N.NO,-N 52 & A P55 AR
K B Z R A7 A B SO B A DG . CKLL &b
P43 NH,/ -N.NO,-N 5 + 5 pH {5 A K& MR &
F LA Ab PN R oG M WO, X5 — 2B g 4
SRS SIAL, A ESE R TE AR AR P S A
BeAL R S R R LB B A, % Z A B
F L THLR M AR S A B AR b —
. MmAMIN AR T RE R T A A ) FRAL A AR
MU T IR OR S TR T R A A I R
KPHEBA WAASENAZL.,

R AN = T o R R T TN P e G o e
R AR A T B AR L (E R i ML A R
AR ARG A 1 AT L i ) g A 4D R (S Ak
TR B B, A v A U AR R AR AR A
T 11 5 W) 38 5 1E — 25 K B A HLBIE 5T
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