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Changes of Nitrogen Storage in Soil under Different Land Uses in the Sanjiang Plain
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Abstract: The changes of nitrogen (N) content and its storage in soils under different land uses in the Sanjiang Plain were analyzed to explore
the characteristic of the evolution of N storage. The results showed that the total nitrogen (TN) content and its storage in wetland soil were high-
er than those in fire wetland and desertion cropland soils. The reclamation depleted soil N content, and the TN content and its storage in soils
showed a decreasing trend as the increase of cultivation years, which accorded with first-order exponential decay model ( P < 0.01) . The se-
quential fire for 5 years induced the TN content and its storage in soils to be decreased significantly, while the desertion under ”Grain for Green”
Project for 7 years induced the values increased, but the increase was very limited, which indicated that the soil N pool, once depleted, was hard
to restore. The TN content in soil was found to be positively related to organic matter ( P < 0.01), suggesting that the decrease of organic matter
due to reclamation might be the main cause of the decrease in N fertility of the soils. So that, increasing soil organic matter is propitious to the
maintenance and increase of soil N fertility. The moderate anthropogenic N (such as agricultural drainage) was advised to be imported into the
fire wetland, which could restrain the sustairﬁng loss of N in soil and prevent the degradation of wetland vegetations. In addition, the adverse ef-
fects caused by agriculture drainage that imported into rivers directly also could be avoided.
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S PERREEENBHAGK, HELYP  79.6 7 hm® B0 F] 1996 4F 1 366.8 77 hm2 2, &
REAESABEMREPEDZHEESTEYEFEY  BXUFENRbSHRRSEREREME T+
BEEMNHNL 19499 FLIK, MEAOMEKIER HENTER, BhaTKEEAL, 2EEHEAES
MHRERER, ZREELRAT 4RSS, X KA, FREEHHEdIEE =g,

5 R BT A I AR A SURE > FOR Hb AR A 20 tit4g 90 FERLISK, X B BRI H LA
i, £RIBHE S 1949 460 534 7 het® B0 SR, BREEIESHET — R5REHAE M
F) 2000 £ 1Y 90.69 J7 hm?, #1949 £ BEFEHR TR, IR BB I8 m B E R K 5a

YRR E#E: 2007 -08-27; EEIHHE: 2008 - 04 - 24,
EHEWE: *ﬂ%%%ﬂiﬂ@d%ﬁlﬁi?ﬁrﬁﬂﬁﬁ (KZCX2 - YW - 309; KZCX3 - SW-332); REB¥E “AEHE L. kgkas”

BB E s T THE
BeEAN: BDES (1979-), B, WEMEAN, B, BEFRR, FENERMISEETSEYHRLEHIT .


http://www.cqvip.com

£33

D 000 http://www.cqvip.com]

WEEE: SIFEFRILNAAFTNT LREFEOTARE 271

PISEE) 20 7 b, [RIRS, BEEIZX A0 R —P %
B, AT IREHEXEEE OHY, SR+
AP R BAE R B . © BN B A F i M b i
Bext LA R AR R . B, & T Fk
HRER IR I RARE LA SR A BN T R
WS AR IR A 2 K 55 (R 75 BT IR ABF ST
AR, RTLOWBHER %X 4 e B BT A4 5 1)
EARLBIFE 10, (B 5 20 B 5T R T8 3% Fh
MR, KTHH. B B R
TR, TR . AR H . F8E T K 58 1 B AR
KX B TR N D, e/ ER M, AR R4
MREGRE . FREHFI K BPEAME N BITEXT S, X LLBF
FTARLAHITT LSRR EEALRE, %
GERXT TR XA S BERR G0 L K s £ 3 By
SHAMSHRP AR EEMNEESALEX, ¥
AR S RARIKE S ERE B,

1 FRME GH R T %

1.1 #FRXERIR

5T BRE s TE B B2 e = V0T R I
AEREE (FFR=Y03), Zuhif T2 FRE
H, BRI R =R BE R RSG5 ME,
HFRZ) 100hm?, 4K & & 55.4m ~ 57.0m, Hi#HH
AR, W 1:5 000 24, EBIHiti 53k
LA )T . =YL R P EA SRR L
(CERN) HHEAGHZ—, wRTEE—NFEE

A 2 Bl & 3R ) A 5 i B KR B S 6 0o
ek B 7E B R KRR XS R, &R 5EE
K, EFERERE, £FYE1.9C, =10CH
FERMARB R 2 300C k£, FEREKESN 600mm 42
i, FERREKSTEAY, 60% U FEFFE6~9 A,
RIS HEE S R = VDRI R R E B i
B M, FEREBA /DN E ( Calamagrostis an-
gustifolia) . BEREF ( Carex lasiocarpa) . EREHE
( Carex pseudocuraica) FZHEF ( Carex meyeriana)
%, TERAMFEREHEFL. BEREEL.
BxBEEL. BEFERLAEGAR L, AR HE
R B AR HER 6 IR . & BIg bk H LR
HRRYE, BARTFWBIR &,

1.2 ARFE

1.2.1 #HaRESWE, 2005 F5 A, FE=1Lo
RIS i 41 B B SER RUAH R A 4 FP 1+ b
FIFZKAL: RITB®H (UK), JFB 3a. 5a. 8a,
16a F1 21a IR B (K,, n NIFEER), FHi
(QG) F:kFeh (HS) #H4T GPS &K, AH
REERMESAIER 1, 75 LREEH A2 RE R
o, RIERERN 20em, & 10em —2 (LTSN
FEHD 8 ~ 10 MEUE IR BT o FEMRERT, [F]
HWEAR T ZAHE . BRER HIBRE G R
L= AARNT, BEEIfat 100 B S EL R
ERATR, RAEBRHASBEENEANES
gl

K1 RELEER
A A TR  AKLE HEBAR -+ MR AR
UK 47°35'28.4"N; 133°38'41.9"E Zshike N = VN A
K3 47°35'25.7"N; 133°35'27.8"E SRR xE KEH
Ks 47°35'25.3"N; 133°35'23.1"E Ikm ~ 2km B4 H
Ky 47°35'26.3"N; 133°35'21.7"E
Kig 47°35'18.8'N; 133°30'08.8"F
Koy 47°34'42,0'N; 133°34'50.7"E
QG 47°35'21.0"N; 133°30'07.9"E ZVLYEFEALEY 1km AL TR SN EE B SR EE HHE 102 5FHE 72
HS 47°35'44.7'N; 133°39'21.5"E SRS JNi-2E AN, I Sa
2km &b KB BEET A

1.2.2 HEAEEREEITE., HEHNEE 2L
BOATHEE (o) AHMNMBRLEEE (&)
H5R&E (V) WM, Bl p,=d,;xN;x10
TIERESE B LEAEMER (T,) AN
BRARESTEEE b, 3R, B
T = oni X /100

EER—E RN (0 2) A
MAER (T,) W) Bl REMRZA, B

T, = 3T, = Sdy x N, x h;/10
i=j i=j

K. T,. THIBNLA ke/m’s o, BRI
kg/m’; dv; BIEBLIN g/cm®s N, BRI %5 b


http://www.cqvip.com

272 KU BRFZRESHEEHR

D000 http://www.cqvip.com|

w2k

BN emo
1.2.3 BEAE 5%, 2 Ongin7.5 BA4XT 5L
EHATVEE . BB, B/ SPSS10.0 %
X BRI AT RS -
2 HRX53w
2.1 EABRRINAIBRNTL

- B 1ARELAAT AT LA ST EN
stk IR FFERT, H 0~ 10cm 1 10cm ~ 20cm
TEMEESEYRE, HESHEE 13 884mg/
kg #1110 714 mg/kg. FFR 3a (Ky) &, WELEHN
SREEHERBT, HEMXTRIT BT
FF& 78.56% 1 73.89% . B 5a~8a (Ks ~ Kyg)
&, MELEN2ASENREBELL, HiEREE

15000
m0~10cm
12000 N 10 em~20 cm
£
1
4
%
H
P | . i
UK ~- K; K; K; K Ky — HS — QG
A AEF R
H1 FELEEESESLE
15000 -
1 a 0~10cm
12000} « 10 em~20 cm
y=11579.875exp(~2/1.100)+2302.079
w | 220.9982, p<0.01
S 9000}
£
1 \\ y=8558.700exp(-=/1.283)+2148.797
$ 6000} | R2=0.9936, p<0.01
H
3000} .
L J Bl w®
0 5 10 15 20 25

B2 BEFAREIREFSETH

B, HEHTTIFER 3a (K;) B35
TFE 5.59% 1 7.70% . FF B 8a~2la (K; ~ Kz )
&, FETENERSEBIFGBTVE, HEM
FTHE 8a (Kp) BB R, G REH, &
W BFE, 0~ 10cm Al 10cm ~ 20cm + )2 &R &
BYMTBRERGEME —MIEECEH KT
(B2), AEAHKRNUAEBERS (R 45K

0.9982 1 0.993 6), A LA KBMHEFH L E2R
RN RTINS, HHEMTRE, LRSS
REmMKHMSHE, TEEETHR, BERASER
BT~ R E .

BRI, HELEEEEMEERE I T
MmBEEFEAMIE: ORMITRERIIEFER
VISR EEL, BEEEYWEDS, (VERER
g, SRLFANFENRAZABREK, OR
WIS EHOKFEE BT R M#E, +
BB R KGFE. FROEH . YBEEHLL
REN—TRIEER LETHBALD2 +
i FORM R EIM R NI AR, EFERE
T, REEVURS IR, BYLET LIERER,
TS 23 A2 3R T AR R AR R R DL R AL
RRKRB T BREZIMIATEENE, STMHEBELER
EFHEASE TRMER. XA, BHRFE
B, H 0~ 10cm #1 10 em~20em T EHWEHE S B
4y B ik 264.2g/kg F1 228.2g/kg, FF B 3a & 2la,
0~ 10em L EW AR S E S HIFEE 59.05/kg.
54.7g/kg. 44.2g/kg. 44.8g/kg F 40.6g/kg, T
10cm ~ 20cm + R KK B E 57.5g/kg. 52.4g/kg.
39.3g/kg. 45.2g/kg M1 40.4g/kg. MR,
ARFRERLBANESESLASEEREE
%X (B 3), —#7E 0~ 10cm F 10cm ~ 20em + /2
Hr A R B4 B 0.999 9 #10.999 3 (p <0.01,
n=6), AN, FEELEEWLENEIESE,
HWERR T LERENATLE, SHLASE
B R TR, Eitk, Xt FAFEBHESR AR
BEEASENLFRAEAZE BB T L35
FIRE, HWHEETERKNFE,

300r  ; 0~10em
I © 10ecm~20 cm

2501
y=-3.7453+0.0216x, R=0.9

2001
150}

100F ¥=1.7730+0.0189%, R=0.9999,p<0.01

FHRER (gke)

501

0 — L " W 1 -y e, —
2000 4000 6000 8000 10000 12000 14000
2EXE (mg/ke)

3 ANRSEENEXNE

2.2 MBERMFHELRESENHTL
ME 1B AT AW, B kB (HS) F#i


http://www.cqvip.com

mES

F38

D 000 http://www.cqvip.com]

: SIIFREARE LA AFR T L ERENTLFE 273

FHF (06) J&, 0~ 10cm Fl 10cm ~ 20em + EHI £
A EHEI BRI, RIANKESEH
LAGRBERK, MHEHNSHLEAESENHA
B kB GEZEABE Sa) Mg, MEEME
R AN TR KB + 55350 F % 87.30% F
83.05%. RIMREFEII MBI FR, KOBEHEH +
BAEVNRER2ASRAERNRZNE, XY
F, ERELENAVNEL A TEIHTRHET
35.89%F1 40% e 45, WA AW TREEERK,
FERT 50% . kFeidBEEEMERAERKRIE
BRI, X R R AR,
RZE T HETH Y B S R R R e e
Bl —A~ 4R % /NG B A (B B Henry U4 BT 90
B, A AL BB SRR FE IR R T 100°CH 3t &4
FBE, TR EALTE 180°C ~ 245CZ [A]Bf, 85%
AV S E BN . BT R A AR
SEANS, FUEXRSRS, ESERILEY
HIER S R TR 514, BRFTAE H B9 18 oA 3
BOREA, HuhR TS KERMK, ASEE
KR ERE, AVUEBEATE, H 0~ 10cm fl
10cm ~ 20em + Z B H VLR & &1L A 37.0g/kg F
38.9¢/kg. [AlBY, B TZHEEMIL 5a —HFEEARN
k), HHTEANERLSASENAAKE
ERRS, ALSERHLAREHRAHE., BTA
=T R # XU A 4 A K B B R SR
UL BRI T KRBT S, TEAR
BAIFRFER A XA AR K i 2 AR R,
HAT A5 IR — N EEFE R, EHitt, &
I EE KRB AEEM AR (gl H
K) IR AR K, A A BB IETR
MRS IR, [T, BB K HE AR S kR
B H IR T R B B HE A X TR T 5 | A A
ZAFFEW., S, #HE 10a WHHFHE,
H 0~ 10em F1 10cm ~ 20em T ERIA VLR X 2E B
FIEBHRE . F#tTals, HEVRSES A
56.4g/kg F152.7g/kg, VLAAFHHEINT A LR
A, MEVEEHHE. ket HENLASRE
43514 2 630mg/kg F1 2 485mg/kg, HILT Ks /K
(2 743mg/kg F1 2 856mg/kg), Wit 25 FIMKE 2R
FFEEH (UK) 2A &8 /KFH 18.94% M
23.19% ., HILE W, BHFRE, BRIEFREES W
B, IRE NS T
23 ARTHMAMAARTIEREENTL
HE 495, AEE#HFAAFR T HEEAMER

g 0~10 cm
EE# 10cm~20 cm

UK - K, K, K, K¢ K, - HS — QG
R AR

B4 FRLTRMEAMEIILE

0.50 -
m 0~10cm
0.45 | ¢ 10cm~20 cm
go 0.40 _'-. y=0. 224exp(-x/1.689)+0.220
=) \ R?*=0.9987,p<0.01
035}
g \
®| 030
¥=0.203exp(-x/2.104)+0.204
0.25 - R*=0.9698,p<0.01
0.20 ‘.\“\. T g L
0 5 10 15 20 25
FrBAERR (a)

Hs5 ENFRETEEEETL
HA RS 2R 5B EA -, BHATRA
H 0~ 10cm F1 10em ~ 20em + EH A E YRS,
HAE 4y 5 R 0.444kg/m® F1 0.407kg/m?, ¥ B 3a
(Ky) &, ETENEA#HROIEFEAL, H
AR X F A H B AT 4> 51 K B 42.38% F1 40.91%,
B Sa~8a (Ks~ Kg) J&, METENAMRIR
SR WAL, EBEEEREK, EEMEANTHE
3a (K;) BHLF % 8.59% M1 11.14%, H B 8a ~
2la (Kg~ Ky) J&, WEZTENEEEHENTTH
B8a (Kg) BIEATYR, WHEBHHARE, LB
2 mKREHE, HAMRSBT MM
MIREME, B REY, BHHARE, 0~ 10em
1 10cm ~ 20em +JZ A A % B th F T B 47 PR A 38
E—MIEHERMLEL (BS), RMEME
RERE (R*/351200.998 7 #10.969 8), il
B+ B A RN DR S, NE 4T
WA F H, M kB (HS) F#mFE# (06)
JG, 0~10cm # 10cm ~ 20em T EH A EHHE
WA R . BB S, KREEHT
TRAMEBN BERK, ELAkEsSE, LR
MEBEMN FRABEEHBLESHNTRET


http://www.cqvip.com

274 RURFZREEZSEHAR

£ 000 http://www.cqvip.com|

Fux

65.86%F161.63%, SZAHL, FHIBT AR
BAE. F# 7.5, MLENA#EBEERESIS
F Ky 7KF (W& 0.02kg/m?), HIEAES BNk
FEREH (UK) BAEEKTH 62.15%F 64.09%
3 £ %

BB #HE, 0~ 10em Al 10em ~ 20em + 2
HEeERSEBEREENERBA, 45 THK
78.56% . 73.89% 1 42.38% . 40.91% , 2 )5 %Ik
TREREMS, 7E8a~21a EEATVFE; MLEMNEA
RS REREIMDFE -5 B
B (p<0.01), YA HBEREWKIHE, L1
FEETHR, HH2ASENEERBTHENRE.

THEERSHEVREZEEREEMERRE (p
<0.01), HHEBHTRE LAV ETERKLE

FIRLEBEATENERERER, ERIEAIR

SRBAEMTHEFMERRE L EARS,

KRR FH A SR ST RAEEEHR A
Ak, KBESBOUENBERMIK, mMAHSE0HE
B E . ZEse kB SalE, 0~ 10em Al 10em ~ 20em
TEHNEAEEMERSHI T 87.30%. 83.05%
#65.86%. 61.63%., F#f 7af5, Wi LERNE2A
SEMER T HIKE ZF R 3a ~ 5a K F,
ULHA IR RERER S . IRE X

it FEE A PBHBABE AR (AR
Hek) TIURGE L RARIFFLEMR, ST TR 1R EH
FBHR I B L HE K K B E B HE AR R 5 | R
ERFIEMW,
B30k

S 1) i, BER . ZIPRARFRELCSESKREM]

(2]

[3]

(4]

(5]

(6]

(7]

[8]

(9]

(10]

[11]

(12]

[13]

[14]

(15]

dbat. BEEdiRE, 2002.

EEE, AW, fTHIF RS A GIS I T INZILFREE
BB ER (1] . MR, 2002, 22 (5): 637-640.
XX+, fi H, B 45, F.OARUKERLES ZRUR
(M] . b AR, 2002.

F ¥, EEMN . BBEESHEBIRIRER (1] N
FAEAZFIR, 2007, 18 (1) 205-~211.

ke, RKE . S VEARE L #F F) 0 L8
RGO (1] . HEEER, 2004, 35 (3): 371-373.
ke, BEE, B . ZFRPEHHENEH
MR R AR ()] . @R, 2006, 4 (2): 133
-137.

EIKE, KKE, B M. SIOFREE RIS R B 57
BEMREAMZEML [J] . HHRLKEER, 2003, 25
(5): 544 -547.

ZEHE, XNREN, HEH . ZLFRERAREMABFRATL
BRSETHSE () A5 REFEER, 2006, 22
(4): 80~ 82.

MKFE, FTEME, THFE $. SO VFRARSHERFR
JEHEP SRR (1] . AR ER, 2003,
14 (12): 2191 -2194,

BHEM, BFE, XFR, ¥ FEERX=TFREH
HEFIEE R . ATRNEE (1) . PERLAE,
2006, 39 (6): 1186 - 1195.

e LRLAFESTFE (M] . LFE: PERLE
AR, 1999.

REEF, TRE, HEX, F . BiEEHBHRE KR
UL S, EEA (1] . FERSE, 2004, 25 (3):
150 - 154.

W, RIEX, ¥ T, F . AEMZIERBH IR
FRRBGEN (1] . BAEE, 2004, 2 (1): 55-60.
Henry A, Wright, Arthur BW.Fire Ecology [M] .New York: A
Wiley—*lntémcienee Pubication John Wiley & Sons.1982.
HES, XNBEN, Tk . ST FRERRBESLRRE
VIR A RS RSN (1] . AREHEE, 2007,
18 (2): 182-192.

(8% 265 1)

I L FE 4075 B A R R AT R B s A, (R
FZRE L, FREGRN THEHRBORTIRA —E
%%,

SE M :

(1] B8, # &, BCRE, % . RHEVERLARFNEFN
R EG AR (1) . BER, 2000, (1): 146-150.

[2), FHEE, BEE, ¥ #, % VTERGEBTHSXEA
FVRERR (M] . dte: SEBRH, 2004,

(3] EiwEHFessns . 2E+afREEREREM] .
dbxt: PEKXHHAR, 1998 - 2005.

(4] XUk . RlgEHER SR OBRSIR (1] . ek
W RFER REEFR), 2001, 1 (3): 29-34.

(5]

(6]

(7]

(8]
(9]

(10]

[11]

(12]

FEM, TR . PRERQELSS R AEWREND
R ()] . WELE, 2001, (6): 8-10.

HxgitE . PEARSEHEE (M] . dt5: FESKIHH
Mk, 1998 - 2005.

Kax, BFREFARLEEAOSENLE . HEZRHH
BEAD (£EH%) [M] . dtx. FESH B, 2006.
HE% . PERALEEPET (M) .. FESFRARM, 205
BiRYE RETERYSHNBERBSUHER J] . REE
YrlEIEE, 1989, (10): 53-56.

MEH . PERLRESSEMR IS5 AOREES (M) .
b, K& R, 2001

HEW, $HE E 20 FRVERYERTHIERaER
ROV (1] . FIRALE, 2006, 28 (1): 2-8.
SRiHAE | Rl AASYE (M) . dbaD. ERE R, 2001,


http://www.cqvip.com

