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(Bardand fdlow , BF) :1985 ,
1 0.667 hnt ,
1.1 (No fertilizer , NF) , Co
2005 10 (NP chemicd fertilizer applied, NP) , N 150
kg hm™? P05 75 kg hm™2; . +
, N 47°26 , (Chemicd fertilizer + organic manure , NFOM) N
E 126°38 , 240 m, 1.5 150 kg hm™? , R, 0s 75 kg hm™ 2, 30 000 kg
550 mm, 120 d, hm™ 2 1993 ,
5 (Sarpling plots) ( - - , 60 nt ,4
1, 5 (Qasdand falow , GF) : ,2005 0 20 cm
1985 , 1 hnt, , 4 , ,
, (Leymus chinesis) ; , 2mm
#i
Cropland
1985 4EFF 4R
HHGF MHIBF L
Cropland
19934 4R
FRENF migfmNe | | HECAILE
NPOM
1
Fg 1 Saw o the longterm experiment
1.2 50 m , 60
(Dendty fractionation) (OccludedLF) ; (3)
@lchin [, (0oC) 50 mi , 20min,4000r mn * 20
(FreeLF) (Occluded-LF) min, 95 % ,
(HP) :(1) 10.000 g 40 ,

100 mi , 50 m Nal (d =18 (HP , 0.25mm
gcm d) , 3500 (VarioEL elemen
rmn * 15 min, , tar , Germany)

50 m Nal , —
, 2 0.0lnol L™ * (2] (pH12 13) ,
Cad, 50 mi 100 m , (0.1 nol L™ * NaOH )
50 m , 24h 60 (0.1 mol L™ *NaOH + 0.1 nol L~ * Na,P,O,
, (FreelLP) ; (2 ) ;. 6nol L 'HA (pH
50 m Nal , , 15 1 1.5 (HA) ,
min( KQ5200DE 40 Hz ,100 W) (Hu) ,
2 (FA)
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1 DHE.TA 320 pH ,
pH [12]
1
Tablel Pnydcd and chemicd properties of the suface il (0 20 cm) of the tested black soil
) pH
Testrent code Buk densty (10 0C Totd N Totd P Totd K Alk-hydo N Avalabe P Avalable K
(gem 9 (gkg ) (kg™ (mgkg™  (gkg™  (mgkg'")  (mgkg')  (mgkg™")
fes 0.9 6.24 29.42 2.18 736.4 23.5 219.8 7.20 163.5
BF 1.06 6.12 23.79 1.78 745.1 24.0 222.1 17.02 183.2
NF 1.03 6.31 25.60 175 708.5 23.2 179.7 12.40 139.7
NP 0.97 5.87 27.79 1.9 831.7 24.4 210.0 38.72 110.0
NFOM 0.92 5.82 32.09 2.45 978.0 26.0 230.9 87.13 174.0
1) G Qasdand fdlow; BF: Bardand falow; NF: No fertilizer ; NP: NP cherrical fertilizer gpplied; NFOM :
+ Chemicd fertilizer +organic manure. The same as bdow
1.3 (0.03gkg V), :
SASV9 18.43% 19.88 %;
,  Duncun (SSR) , :
p< 0.05 p< 0.01 ,
+ 0.50
2 gkg !, (p< 0.05) +
2.1 28.71% 20.59 %, 12.19 %, -
(TOC) :
(p<0.05)( 2,
+ > > > > (SOom)
1985 , , ,
,20 , (Seady gate) :
5.63gkg ! + [13]
4.31g kg™ ', 15.47 %; ,
14.91 % , )
5.87%, , [14] .
(300 + (151 -
8.34 %, - [16]
2.2
(FreeLF  Occluded-LF)
10%( 2)
( 2, (LFOC) (N) :
(RF=0.92",n =5, 60.0% 48.96%,
Y =0.08 X - 0.417, 27.16 %
28.43 %;

) 21.66% 16.74 %;
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BHF OOcLF OFrLF

320 L
OOcLF
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26 d
L

SOC contents in the fractions (g kg™)
498 R LA A AT BLS B i
Soil N contents in the fractions (g kg™')
TR A A R

23
20
GF BF NF NP NPOM GF BF NF NP NPOM
kb B4R 5 Treatment code A BEA %5 Treatment code
2 ( p< 0.05 HF OLF FLF

. )
Fg. 2 S0C and TN concentraions in the whole il and different densty fractions (Different letters on top of the bar mean sgnificant dfference @ p< 0.05
for TOC and TN. HF, Od_F and RLF sand for heavy fraction, ocduded and free light fraction, repectivdy. Eror bars are gandard ermor, n=4)

33.08% 42.10% 10. 71 %
17.24 %

10.48% 8.43%( 2), ) )
1.40 187 ,
63.86 % 65.00 %,; ,
21.19% 12.28% ,
2 YO o)
Table 2 Digribution of OC and N among different dendty fractions (as% of the totd OC or N)

Treatment FreeLF ( %) OcdludedLF ( %) HF (%)

code oc N oc N oc N

G- 4.18+0.06 2.87+0.06 1.14+0.02 1.08+0.02 94.68+2.11 96.07 +2.05
BF 2.09+£0.02 1.80+0.03 1.03+0.01 0.95+0.00 96.88+1.62 97.24+1.39
NF 3.76+0.09 2.99+£0.20 0.88+0.01 0.78+0.02 95.36+0.70 96.24 +6.56
NP 3.84+0.02 3.24+0.10 0.78+0.01 0.68 +0.00 95.38+1.63 96.08 +3.01

NFOM 9.21+0.20 7.35+£0.31 1.27+0.01 1.08+0.03 89.52+1.51 91.59+3.90
1) + Data are averages + dandard deviation

( 3 : ,

(p< 0.05) ( 3a, , (17 19

3d) 2.3

: (HFOM) :

(p< 0.05 ( 3b, 3e) 5
(p<0.01)( 3g, 3h) (HFOC) 89.52 %
, 96.88 %, (HMN) 91. 59 %

(Litter fall) (0 10cm) , 97.24%( 2) ,

20% 80%, , +
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Fig 3 Variation of OC and N digribution in variousfrations (bothin g kg™ * of whole sil) (Linear correlation is
gven ns rot dgnficant; * , dgnificant & p<0.05; ** , sgnificant & p<0.01)
17.23 %, , (p<005( 3, 3, 3,
; ) 17.58 % ,
) 12.35%,
19.88 % , 2.4 C/'N
7.09% 10.08 %; + C/N
7.55 % 4 , C/'N
20.06 % , NPK , >
’ 1 > > 1
(00 C/N ,
201, - + ,
, (0m) (p < 0.05) ,
(Equilibrium gate) (2
(31 C/N 5
: (p< 0.05) ,
(p <001, + 3
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: ,C'N \ : C/N
[22] ( )
) o, , ,CI'N
' =1 C/N ( 4
22 r aows B FrLF O OcLF B HF
8¢
e
7 g
-
S g~
z3 N
s «
v
GF BF NF NP NPOM
At B4R %5 Treatment code
4 C/N ( p< 0.05 WS HF OdLF HLF

: )
Fg 4 C/ N raio o the whole il and itsfractions (Different |etters on top o the bar mean dgnificant difference a p <0. 05 for
TOC and TN. WS, HF, Od_F and RLF gand for whole il , heavy fraction , ocd uded and free light fraction, repectivdy. Eror bars are sandard error, n=4)

3 v

Table 3 Variation df OC conterts & combined humus in heavy fraction of ils different in land use (g kg™ ' of wiole oil)

OC cortert in the loosdly OC oontert in the gably OC oortert in the tightly
Treatment combined humus combined humus combined humus
de
HA + FA HA FA HA/ FA HA + FA HA FA HA/ FA Hu
G- 8.03 6.24+0.19 1.79+0.14 3.47 3.95 2.10+0.85 1.85+0.77 0.65 13.01+0.11
(28.0) (21.8) (6.3) (13.8) (7.3) (6.5) (54.2)
BF 6.47 4.05%0.47 2.42+0.52 1.68 4.53 1.79%+0.75 2.74+0.97 1.13 16.43+0.03
(26.9) (16.9) (10.12) (18.9) (7.4) (11.4) (57.3)
NF 7.07 4.78+0.11 2.29+0.05 2.09 3.10 1.77+0.78 1.33+0.65 1.32 14.16 £0. 15
(29.0) (19.6) (9.4) (12.8) (7.3) (5.5) (58.2)
NP 8.62 5.85+0.58 2.76£0.32 2.11 5.36 1.77£0.75 359+1.11 0.49 12.27 £0.09
(32.4) (22.0) (10. 4) (20.1) (6.6) (13.5) (46.1)
NPOM 8.36 6.38+0.26 1.98+0.30 3.2 4.03 1.74+0.81 2.29+0.83 0.76 16.54+0.14
(28.9) (22.1) (6.9 (13.9) (6.0) (7.9 (57.2)
1) + ( %) Data are averages + dandard deviation.
Vduesin the parenthess means % o the OC in the heavy fraction. HA: Humic acid; FA: Huwic acid; Hu: Humin
C/'N , 5
; 20 ,ON 89.52% 96.88%( 2)
; + , (HA) (R =
, , 0.897 * ,n = 5) 3 ,
C/N 29.04 %), :
) ) 12.8% 18.9%,
CN , C/N (Humin) ,
(RP=0.83%4*,n = 5) , 46.1% 58.2%,
2.5 : + > >
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DISTRIBUTION OF SOIL ORGANIC CARBON AND NITROGEN IN DENSITY
FRACTIONS ON BLACK SOIL AS AFFECTED BY LAND USE

Li Habo'? Han Xiaozeng™ Wang Feng'? Qiao Yurfa'
(1 National Fied Research Station o Agro-ecosystem in Hailun, Northeast Indtitute  Geography and Agro-ecology ,
Chinese Academy d Sdences, Harbin 150081 , China)
(2 Graduate Schod d Chinese Academy o Sdences, Beijing 100039, China)

Abgract Vegetetion coverage in terredrid ecosysem dfects digribution of organic metter in ils and il dengty frac-
tions ,thusis an irmmportant factor controlling gorage of il organic metter. An experiment was conducted to determine il organic
carbon and nitrogen concentretion , by usng densty fractionation , o il sanples collected from the fid ds of three long-term ex-
periments and eva uate the inpact of land use on il and dendty fractions Resuits show that (i) woils different in land use dif-
fered dgnificantly (p <0.05) intotd organic carbon (TOC) or totd nitrogen (TN) , and TOC had a sgnificant postive corrdla
tion with TN (p<0.01). Naturd ecosygems, subjected to human di sturbance or tranderred into cropland , suffered chrono TOC
and TN losses, however , gpplication of chemicd fertilizer plus organic manure increased dgnificantly TOC and TN contents in
cropland. Organic carbon sorage of black il under grasdand has been increasng in the past 20 years of vegetation rehabilita
tion; (ii) OCor N contentsinfreeLF (free light fraction) and HF (heavy fraction) were sgnificantly rlaed to TOCor TN in
the whole il & p<0.050r p<0.01, regectivay , indicating that accumuletion of free-LF and HF is very inmportant to net in-
crease in TOCor TN. OccludedtLF, randomly distributed in sils, was less inportant to accumulation of TOCor TN; (iii) /N
ratio of free'LF was higher than that of the whole il and other fractions, which suggedted that free'LF is a mgor part of the la
hile carbon pool on acoount of its susceptihility to microbid decorpostion; (iv) OC contents of humic acid of loosgly combined
humus sgnificantly corrdaed with TOC, indicating that increase in humic acid leads to improvement o il fertility. Application
of organic manure to cropland not only led to accumulation of organic metter and improved il quality , but d < increased the car
pacity of agro-ecosysem to sequeder atnogheric CO..

Key words Land use; il organic carbon; Dengty fractions; Gombined humus; Black il



