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BRI EIES B HERET B S REHERR"

BH23, KB,
(1 PB4 SERBE B, Vb

B4 | HER2,
1101615 2 " ERFE B H N AT, TRk

3 BRI AN R A R aE 22 e

AR
110016;

BTN 154007

B OFE: T E Y NG A A AT AR, LR LR ANH-XG JL 25 4R TR IR I 2 v oA BFFOR 2, IR . T
AT I 3 M E 4 MER (0~5. 5~101 10 ~20 F120 ~40 cm) BEATHREMHT. HFSTE: LW : &N, NO;-NAINH, N
Era B BAT LR AT I D R 0~ 5 em LR R T HAL A o RZ HOZIRVEDII BN, NITTAR TR
Bk B THZ NS, 2N, NO; —NHINH, N BIEAFE A MAAE R EZER (p<0.01): ANFAINO; N7 7EMW ML
i, MINH, N R AR M . A RN, NO;—NAINH, N &= B E 5 T A (p<0.01), THEH SR 54N, NO;™—N,

NH, —N& B2 B EME, MpHSNO;™N. NH, NEEER

X9 )L A 1 B R AT R
KR BRI, HEE: B NG L
FESES: S153;Q948

e PN IV DN S 2Y = sRom LI 1PNV &4
BRI, BERI0 VD b M RS T AR
BN, AERHEEAWIEA, ARG R
iBM, /NHE¥Y )L (Caragana microphylla Lam) &£}
IR H X SRS s v B o A dee ) R HEAR Y S RME
Y. EMRREKR, BAFARDM, BAWSR. T
OGRS AGUR D B DL K B A0 S AR
SRePE, BIAE AR S, DI B fvh B
PR AP OGNS L I RE AR 2 B0,
ANTRIHRBT AE A /N J LS 3342 S A= 2R P 1
STt T HUBRAR R K U B A R,
AR T /NP R0 ) L] 5 0 Fe s - 48N 238 2 () 43 A s AiE
AT IS . KL, FRAT TR T e v e N S A
FRIERIWTST, N G RME ) o BRI YA 1 e
BEFLB A .

1 MREREZE

1.1 HREEHEIR

T IRE SR b R B D R AR A ST
2R TR BEA RIS B (43°02'N, 119°39'E). %yl T
BERICVSHOVEHS, A P30 6.3°C, JEFEI 130 K

FHHAMIR, NO;™N. NH, N5 EMF T HpHAL. /it 43

FEFEF RN 340.5 mm, 70% ~ 80% P& R A AE 5
— 9 H; B R EL 2 500 mme. %MK 0
W) NHAE R )L (C. microphylla) . 2 ELIR
(Artemisia halodendron). ##ji (Salix gordejevii ) F/l
1%L (Pennisetum flaecidum) 7, A6 i s B6 44
AR /N RS L 25 AR T 52 V0 B
1.2 #mXESNE

KFEH 4 2008 4 8 A 8 H o 7EiRER U, A I
R & VP I (42°59'N, 119939 B), Z%yb ik mi s
481 m, VDI 25 m, FAKE 5 8 >50%. 7R3 R
. TN I PRI 3 AR AL, TR
THIEE 2524 30 m, ARG S ERIRE 10 m b 1 AVE
8, L aANEE. ERERD KBS/t )L
VE A R BURE R, BEAERE (M) /NIERRRS LI HE M
Ly 20 em AbF 4 A7 ETERE, TRAIVE N — N
EFESY s (ERRE NI Ze kb, BIPEREMNINZ: 20 cm
AETR) 4 ANTTAL EIUORE, A HENRIRE bl FEN N RIHE
DRI HRREVR BE X R 0 ~ 51 5 ~ 10+ 10 ~20 AT 20 ~ 40
cmo JEHORES A 3 AL x 4 NRIE x 2 GEMFI
FEND x 4 REHE= 96 1o KA IFE S AE B it dd R
T, WhEE, o 2 mm 6%, £

OETH: EXRARBIEIEGIH “BRICVHYD o 3E 2k U 25 43 Ak gt (3070010907 %),

*WIERH (zxk@iae.ac.cn)
YEH A

YL (1965—), Y5, BIpVTAEARNIA, #1, B2, TZNHLRAEREPIA. E-mail: dongxiwen@]126.com
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1.3 SREEAERSHT

T HEpH R HL R % (EC) 4 7 HpH 43 BT 41X
(FE20/EL20, METTLER TOLEDO, Fiff) FlHL 3%
(150A EC analyzer, Thermo electron corporation,
USA) s, +:/Ka 5l 1:2.5 F1:5 M NI
G ZIEME s NO; - NFAINH, N 2 mol/LIKCIHE
HUS WAL (Auto Analyzer 3, ) ',
1.4 BERFEITHH

FT A B tla I SPSSE A AL BE . Excel ZxHilM TR,
LSD il Ab3i 2 i) i) 2 5k, Pearson AHOCHREH T
ity 4445 2 TR (AR DG HE), p<<0.05 W 2ZER B . TR
EARRE (BE) RAEFFAELIET R RSN, XK
E {H/EREN T 3T HRE N L3R 7 2 W, BIE =
LN YOINGIE = S

2 FERE5HM

2.1 TERRS WL

+ 14N NOS; ™ NFINH, -N& E B -2
1 0 T 2 I o ka4, HLA R AN TR) (B D
AR T R ERIA R A AN R A B ER (p
<0.01), 1 0~10cmT2EREE ST 20 ~40 cm
T, R TEEZENERED WL, ST
FJ2 NIRRT TR AN A TR
A XIE (p<0.01), ALK ENKIE G —E 1%
Wi o BRTEHE N TS 2 N0, N i 22 5 A B 3%
Ab, HRZIAINO N B L Z i B %
7t (p<0.05), NO; -NF R X W2 & T8 Xk
(p<0.05). AN[A] 4 2R EERIAN A7 FINH, N3
YWHEAEREEZER (p<0.0D), HF 0~5ecmtZEZH5EE
Fm T HARS 200 AR T R
Ho

FIREEREY, AUEHATRINO; -NFINH, -N
TR T R, Y GO RIS R3O Rt
HPAET 5m . NH,-N 5NO; N AR I %4, +
R R AR R A3 R A A s AN, A T IR A T A
NH, —NIGH [ NO; =N AL 1 WU 3 5
INH, N5, 0] DLBRENO ™ NIF ki A S A1k i
Ko AU BT W3 1) ) 45 P ASN 2 IR 5 0
MR RIANO N HEBH I > B FH 3, 1y oA
NFEL R BB > B3, BHSOCR T 03%, 5
Ry AR, BVE R T80 INO; N,
AT R f 200 AR BH I, 1T U2 B e, DALtk
X REAENO;—NAEI KB TTNH,, —N7E T KA 2
AR, X — g5 R — P R .

2.2 TIEMWEMBSR

Yo I SHEpHAT L S % (EC) P& 45 1 CEAME
+ SD) WK 1. WA T 2RE BE, HiEpHAES 1
JERTE B EZERE (p>0.05), HLEAFESAT LD
BEZER (p<0.01), M & T X FITiYE. pH
BRI A T A ], W FpHEEL T EKF,
SPRMEALE 6.91 ~ 7.15 Z[6]; 107 M [R]pHIS) S I P k7
SPRMEAE 7.21 ~ 7.50 Z [0). TRV R A AE DA
ST Z RN X CO,, S EAR bR T3 pHAE 4
RO 3K [ et 3R B N X ) L) SR A S e T
b -, (LR AR AR AR

M1 T LA, AR A RN ] R
FEMMECKIMEAE 2 2257 (p<<0.01), 1 LA FECIHIMHE
EEM A, 720 ~ 5 em B EXPHILGIU R H, NF
SEYIE N 43.05 ~ 55.45, AR 29.70 ~ 44.30; MANIFH]
WA F, WHIBCIE T RWIHMEC, UWECK A
RN R I PR A IR EE TRZIN
WItE, HrE T (K. Na'y Ca®'. Mg® %%) %,
e m T AR EC !, i Sy DL b i+
e b oy B IR UL, ORI AR K BT F AR
2.3 LTIETESE

AT 55 AT 32 43 IR 0 2 S ] LGB 57 40 1) i 4
ENQOE & S X SNV ANG R Y CYINEL -V EPN
THROSTENAL. WE 2 ATUEH, A IR
EC. NO;-N. NH, -NFIEN¥EM BB ENZR (p
<0.01), ANFNHEFEHEFEEE S TAE. HrpLl
NO; NI\ EER RN, Bk, & 1.64, HikH
NH, -NFI4N, HEH 50 1.35 Al 1.21. X—45 %
A fE & H1T-Caragana microphyllaf#l & () vb .+ 35 +-
S S AL TR R 2 Ho AR P RVRS A 7 T 0
[20]

2T R IRURIC D L, JLRPD B HEARRT 14N
GHW BRI EE, RIS RHX A RN«
57 BEP, BENT R E LY. LR
A 2 RS 2 (KR A T R 4 P e e
WA ZU ARG , HEN T IR A R B e
B 94 4 Bont J TRl R I Ff ke« R RN 4 fidk A
FARZRITE Y, A S0 45 B 5 T A T A X (i
FULE R N — B2, teah, AN RS LR G RHEA,
J A AR 98 TR RN D[] A A AR T A N
B, AN INEFRSE T AR AT
SRV RIS, TR L B K,

Na'. Mg’
1.2 r

0.8

g)
0



A2

L

78

AT

NG

(8y/8w) N-.£ON

(83/8w) N-, "HN



551 3] A RPRIOYD L E v R () S AR AERT AT 79
F1 TEFALPELIEpHERSE CPYH + bz
Table 1  Soil pH and EC at different slopes in sand dune
s TR WA Tt I P
(em) AT LN WF N MF 8]
pH 0~5 7.10 £0.08 7.42 £0.04 7.08 +£0.05 7.36 +£0.04 7.08 +£0.09 7.21 £0.04 <0.01
5~10 6.98 £0.03 7.47+0.22 7.07 £0.11 7.23+0.17 7.05 +0.03 7.24 £0.04 <0.01
10~20 6.93 +0.09 7.40 £0.11 6.96 £0.11 7.29+0.12 7.06+0.10 7.23 £0.07 <0.01
20 ~40 6.93£0.12 7.50 £0.09 6.91 +£0.03 7.31+0.13 7.15+0.02 7.28 £0.03 <0.01
p NS NS NS NS NS NS
3% (uS/em) 0~5 55.45+10.61 4430+ 6.84 43.05+1.45 29.70 £ 5.24 48.58 +8.09 31.78 £2.78 <0.01
5~10 33.75+4.72 31.20+3.68 25.53+3.41 22.15+2.34 30.73 £6.76 23.00+0.79 <0.01
10~20 26.80 +2.05 25.25+0.94 17.90+1.43 19.30+2.74 26.18 +4.23 21.20+0.89 <0.01
20~ 40 24.70 £2.17 23.13+1.20 17.63 +1.13 19.23+£2.30 26.08 +£5.36 20.53 +1.10 <0.01
P <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
H: NS LR RBE LT
®2 WDELENZRHEEX
Table 2 Enrichment ratios of soil nutrients in sand dune
Akt (oA FHfH +SE W% E AT/ BORTREACE ¢ Kas:
t p
pH (H,O) NI 7.02+0.01 0.96 -6.916 <0.01
N 7.33+0.02
EC (ps/cm) WTF 3136 +1.78 1.22 3.271 <0.01
JAIH] 2590+ 1.09
NO;™—N (mg/kg) NI 0.53 +£0.03 1.64 4.093 <0.01
LN 0.35 £0.02
NH,-N (mg/kg) M 0.67 £ 0.04 1.35 5.798 <0.01
N 0.51+0.03
4N (g/kg) AT 0.36 +0.04 1.21 3.816 <0.01
N[ 0.30 +£0.03
pH 1B 5N 0.96, RYJ T HEMXT pH BT ik 21 % 3 b ELMISHEERRXER

T—EMER.
2.4 +TERES pH FMBESRMEXM

BRI PRIAI A SCHE LR 30 AHOC BT R,
ECH4:N. NO;—N. NH, N2 B ZMEMXRIR (p
<0.01), XERYINFEMNEES PERSEC: MpHY
NO;™-N. NH, -N&2 B F K HAM KR (p<0.01), ¥t
HINO;™—N. NH, -N& SN FRpH, &% 7
BRI
3 #Hig

(1) NO3;™N. NH, -NFIANH & &AL 1
J2 IR FEE R R o it 26 L LR BRI (e B8, AN T 7 i) 22 S
2% (p<0.0D), HMFE T MAH (p<0.05): 0~5cm
TESEREESTHREZ, RETHZREDNE

Table 3 Correlation among soil characteristics of sand dune

RS pH NO;™-N  NH;"N 4 N
GRS 1
pH 0.217* 1
NO;™—N  0.379%*  -03]15%* 1
NH, N 0.592%*  -0.283%* 0.150 1
£ N 0.882%* 0.044 0.499%*  0.610%* 1

JE: *p<<0.05; **p<<0.01.

MR, $ém T RENRIHER.

(2) ARAH /NS L 25 4 J5, B3 pH HHT F
B, SRRV EA DR, S R AR ) A
ANIHERS LI AR g TP+ BC R AEAR L, S5
[’ EC AHLL, AN EC WEH M.
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(3) ECH4N., NO;-N. NH,-N&EZIFAH-E,

MpHSNO; N, NH, -NEZ& fif2e, $iHINO; N,
NH, N & B Re 8 B RpHE AR M EC, X Tk
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Spatial Distribution of Soil Nitrogen in Horgin Stable Sand Dune

DONG Xi-wen'?®, ZHANG Xiao-ke’, JIANG Si-wei’, JIANG De-ming’, WANG Jing-kuan'
(1 Land and Environment College, Shenyang Agricultural University, Shenyang 110161, China; 2 Institute of Applied Ecology ,Chinese Academy of Sciences,

Shenyang 110016, China; 3 Life Science College, Jiamusi University, Jiamusi, Heilongjiang 154007, China)

Abstract:  To study the spatial distributions of soil nitrogen in stable sand dune, samples were collected at different depths (0-5, 5-10, 10-20
and 20-40 cm) from windward slope, top slope and leeward slope in the stable sand dune of Horqin Sandy land after the establishment of Caragana
microphylla Lam for 25 years. The results showed that the contents of total N, NO; ~N and NH, "N decreased with the increase of soil layers. The
differences of total N, NO;~N and NH, N from different slopes were significant (p<<0.01), and the differences under shrub soil were higher than
under shrubs (p<<0.01). Nutrient contents at depth of 0-5 cm were higher than at other layers, which suggested more nitrogen was accumulated in
surface layer as result of litter falling. The correlations between electrical conductivity and contents of total N, NO;™—N and NH, —N were positive
significantly (p<<0.01), but the correlations between pH and the contents of NO;™~N and NH4'~N were negative significantly (p<<0.01). Our results
revealed that the enrichment of NO;—N and NH,"~N can decrease pH value. The establishment of Caragana microphylla plays an important role in
improving sandy land soil.

Key words: Stable sand dune, Nitrogenm, Spatial distribution, Caragana microphylla Lam



