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1
Table 1 Basc propetiesd black ilsin dfferent areas
Qay
A Depth Sanple oM Totd N Totd P Totd K Totd S Organic S Avallabe S <0.002mm  pH
reas
(cm) No.  (gkg') (gkg'') (gkg'!) (gkg'® (mgkg™ ) (mgkg' ') (mgkg (%)
. 0 20 82 66. 57 3.33 1.88 19.49 527 449 31.30 27.5 5.8
Beian
) 0 20 73 48.39 2.53 1.39 19.90 433 336 21.97 19.0 6.4
Hailun
0 20 70 21.32 1.30 0.94 21.16 290 212 28.90 17.4 7.0
Gngzhuling
2
Table 2 Badc properties o the black il in along-term fertilization experiment
1) an
Treatment oM Totd N Totd P Totd K Totd S Organic S Avdlable S <0.002 mm pH
code (gkg™ Y (gkg™h (gkg™ " (9kg™)  (mgky'!) (mgkyg')  (mgkg (%)
CK 26. 62 1.39 0.94 21.75 360 268 26. 62 12.92 6.9
NPK 28.96 1.52 1.50 19.40 390 314 36.72 12.78 6.5
M 20.14 1.49 1.19 18.22 380 281 39.60 14.06 7.0
MNPK 30.48 1.60 1.42 20.11 431 338 38.33 16. 49 7.0
1) CK: No fertilizetion;NPK: N P K Applyig N, P, K;M: Applying manure;; MNPK: Applying
menure and chemicd fertilizer
3 14 75m 0.01 nol L ™! Cad, ,
Table 3 Fertilizer gpplication rates in the long-term fertilization 100 ml ,
experiment o black sil
N POs KO MY 1.3
Qop (kghm?d)  (kghm'd (kghm'®d (thm?
Whesat 150 75 75
Maize 150 75 75 18.75
bean 75 150 75 —
D Si=Soll- ep(- k)]
1) M: Manure S .S,
1.2 Lk ot ()
Frea to.s ; ) So
Tabatabai !**! (3] (2] 50 % () S
30 g( , ), 309 :
(1 2mm ), So- Si=Soep( - kt)
3 IN(So- S) =InSy - kt
, 0.01nol Lt , 12 h ,
, 0.01 nol L™ * cad, Sor S, So
S K So
, 20 30 )
2 4 8 10 12 So k, )
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Fg 2 Rdaionship o cumuative mnerdization d organic Sin black il with duration o incubationa 20 or 30 under agrohic condition
, 30 , 20
2.2
2.1.2 221
4
14 , 4 )
3 20 30 , Si=So[1- ep(- k)] , tooew G
1 1 &) 1 &) 1 1
) , 14 ,
7.58 mg kg * 20 ,
MNPK >M >NPK > CK, ,
L &)
NPK CK 14 , St
17.68 mg kg''  18.12 mg k , K
kg™, 2 :




2 : 291

) 20 30 4
, So k -0.98 , 1%
30
25 L 30C
P, Zw 20
o Ck- "
E¥ @
» = o s
2 & 3 B& ]
3 g S8 0f ®CK
g § QO NPK
S “ 5 AMNPK
oM
() 1 1 X 1 1
0 2 4 6 8 10 12 14 16 0 2 4 6 8§ 10 12 14 16
FEFERE ] Time () H FEm | Time (&)
3 2 30

Fg 3 Rdaionship o cumuative minerdization of organic Sin black il under long-term fertilization with duration of incubation
@20 or30 under aerobic condtion

4
Table 4 PRotertidly minerdizable S and S minerdization rate condarts ( k) of black silsincubated for 14 weeks under aerobic condtion

20 30
Areas So K r So k r
(mg kg™ (. (mg kg™ Y (9
Beian 16.70 - 0.119 - 0.995 25.78 - 0.200 - 0.990
Hailun 19.28 - 0.101 - 0.982 26.75 - 0.203 -0.979
@ngzhuing 18.74 - 0.149 - 0.9%2 28.41 - 0.226 - 0.984
ro.os =0.666, rog=0.798, n=9
2.2.2 (1)
4 2 Ad-ep(- k)
L k &) & 1
tos , 4 ,
1 %
' 1.0
08 F e 5000
, § 06 |
2 So 4 : g
S 04}
20 So - —+— #§{£ Hailun
, ) , 02 —=— /A F# Gongzhuling
& 00 & 1 1 1 1 TR |
(3) k 0 2 4 6 8 10 12 14 16
KM Time ()
) 4
: k 1- ep(- k)
k ( ) s Fg4 1- ep(- k)cuvesd organic Sin black oilsfrom

(14 ) three different areas
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20 530 ) ’ 1
, , 20
30 ,30
-0.97 20 20 ,
,30 So
’ 5
K 20 , Table5 Haf-life (tos) of S in back ilsfrom three differert areas
' Haf-life( )
, ’ Areas 20 30
! Beian 5.82 3.46
(4) to.s to.s Hailun 6.86 3.41
Gngzhuling 4.66 3.07
12
2.2.3
(1)
3 ’
“ ” , 5 = y
5 , 6 6 3
12 120 !
, 20
- 0.968 , 0.98
;30
6 20 30
Table 6 PRotertidly minerdizable Sanount (S) and S ninerdization rate congarts (k) o the black il from the long-term fertilization
experiment incubated for 14 weeks in agrobic condition
20 30
Trestment code So K ' So k r
(mg kg™ Y 9 (mg kg™ Y C
CK 8.22 - 0.190 - 0.968 19. 26 -0.213 - 0.992
NPK 13.56 - 0.129 - 0.983 20.40 - 0.188 - 0.985
MNPK 19. 48 - 0.196 - 0.985 25.01 -0.172 - 0.981
M 21.35 -0.121 - 0.998 26.57 -0.178 - 0.991
r0_05:0.576, r0_01:0.708, n=12
(2 ,
6 ’
,30 So 5 3 , 20 30
20 , k M
, , MNPK , NPK ,
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Table 7 Haf-life (to5) of S in back ils dfferent in fertilization ,

Half-life () ' ,
Treatment code 20 30
cK 3.26 3.25 ,
NPK 5.38 3.69
MNPK 3.54 4.02
M 5.74 3.89 ' ’
3
20 70 , ,
Gorge Sarford  Smith ,
1 y k
&) k 1
Richter  Nuske , , ,
k
No k 4
Arda  Tabatabai 1) ,
(open sysem) , ,
[10,11]
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DY NAMICS OF SOIL ORGANIC SUL FUR MINERAL IZATION IN BLACK SOILS OF
NORTHEAST CHINA AND ITS AFFECTING FACTORS

Chi Fenggin® Zhang Yuon WangJingkuar Wei Dan*  Zhou Baoku'  Zhang Xilin*
(1 Sail and Fertilizer Indtitute, Helonging Academy o Agricultural Sciences, The Key Lab o Sail Emvironment and Plart
Nutrition f Helongiang, Harbin 150086, China)

(2 Cdlege d Land and Emvironment, Shenyang Agricultural University, Shenyang 110161, China)

Abgtract An open incubation method was used. Sanples of black wils, collected from different areas (Beian, Hailun,
and Gngzhuling) and plots of a long-term fertilization experiment , were incubated aerobicdly & 20 or 30 , repedivey to
gudy characterigicsd organic Sminerdization in the sils Results show that in aerobic incubation , cumulative organic Smner-
aization increased with the time going on, followed the firg-order kinetic model. The cumulative organic S minerdizetion in the
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fird 4 weeks accountedfor 50 % 62 % of the tota minerdization in 14 weeks The black soil in Gongzhuling was the highes in
S supply capacity , and stronger in S supply intendty and quicker inorganic S minerdization rate than in Halun and Beian. The
higher the tenperature , the higher the minerdization potentidity of organic S, the higher the velocity congant of minerdization
reaction, and the shorter the haf-life period. In terms minerdization potentia of organic Sin the long term fertilization experi-
ment , the treatmentswere in the order of M > MNPK > NPK > CK, showing thet organic fertilizer was the mgjor source of il or-
ganic S, and inproved il S supply capacity.

Key words Black il ; Organic sulfur; Minerdization dynamics; Affecting factor



