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W OE ARAFHOERRS, S BT 20C M 30C, WS MEKKE TR T MF 1R
(B 8L BERALM) AT LRIE. HRERN,30C £4FLRENHKREAT L
EEXRT2CTHITLE(P<001). 20CHIOTCTHESEATRET LB H 1753~
24.35 mg kg ' 3420~ 5433 mg kg™, A B S A AL S WA 2.5%~ 6.5% 1 5.0%~ 14.5%.
20C A1 30C M A& FRED LRS54 18.14~21.15 mg kg~ 'F 26.86~30.63 mg kg ™', 7
EFHR SR 2.6%~ 5.6% H 4.0%~7.7%. IFSMEKT 30C 5 20CHAE LK REY
B2 5510 1.85~2.23 M 1.28~ 1.71. FA—& 3 S BAUE B B it H H304 HLk
B (S) R, 20C I HRET S, 51514 17.82~24.88 mg kg ™' 71 17.83~27.7 mgkg ™
30CHFSHEFRAT S, 4134 35.81~61.28 mg kg ™ 'F1 41.49~80.00 mg kg ~'. 20C MK KA T
S5 B K 17.50~21.49 mg kg ™' #119.19~22.50 mg kg "', 30C A KA T S, 45K 28.26~
3587 mg kg™ 'F 26.59~34.25 mg kg ', TIMANRE LEEHK (K MFT L RIE 50% 5
#(S) i 4y Bt i8] (K) A [F LM AR IR R W, HT A — R R TR EK T E
FIFM, RBENANRT LW AMBER, RHEEKEGH TERE.

XA LW IR, TSN ERER

FESHE  S153.6

— B BB, 90% DL E RA VLR, A LG AL LB E A B B E YR
BRI . B, T8 RE LR AT L R AAAE, I ISR IR ERER
M. FIERFGT LRAIRT AARCARESHRED ", M AKRMT LRENAT
BN M2 B, B H 2 Tabatabai BT K FF R SEBF ST B LA R M L
WAFSMEAREGTEINRTLAREEmERUREAIHAS LTRSS, B
S5 M iR b B S R R OB AR 1 R OEK 3.

1 MR ETE

11 gt tin
ARFTRROFAH(BL BL BHERALR)BE0~20cm) 1K, HREFSR TG 2 mm 5, 4t
iR A. SRB4S 85809 2 mm # 0.25 mm 7, BT ME LREAAER, HREASFRRLE L.
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Table 1 Properties of soils tested

+18 it Al £ FEHLE L pH
Soil Texture Organic C Total S MCP-S Organic S
(gke™) —mgkg
Bt Rxt 15.31 733 21.19 711.81 6.6
wt w1t 9.69 425 2492 400.08 8.2
R WED + 12.30 401 25.15 375.85 5.7
AR | Ht 10.90 741 29.74 711.26 47
1.2 TR

FRER 20 g AT £ (2 mm) A% B9 B MER (1~ 2 mm) RAMR A, RA RS RAH 58N RHFK 350 B
MERYSHA 2cm BN ERAED (1 mm) KHKEEP (ER3em K 15cm). ELEMERKRESY
B R 2 om MM BEMER(1~2mm). H5EAESRAE 60 cm Hg #3E F A 100 ml 0.01 mol L™ 'KCI %
W43 DM BE L P 8 AL B L, B KA 4~ S ml UG A 50 ml 0.01 mol L™ 'KH,Po, A M ¥E, 28 1
Wb B SR AR, fE— AR IEE N 0.0] mol L™ 'KCI B, K23k 2~3 cm MK &M, F—
AR 0.01 mol L™ 'KCHERIF S . A LA EE RMIBE. 5 5B 20CH 30CHERER
BREE. BMCHEEREKESR, EEFRIG 2.4.8,12,16.20. 24 F 1 28 AR, i S35 57 A A KIE 3%
K364+ 51 A 100 ml #7180 ml 0.01 mol L~ 'KCI W ¥t 43 ¥K (5§ %KM 4~ 5 m 4 B ) 7E 60 cm Hg 51 JE T 4
5, MEE T L B9 SO . BEHURA 100 ml M & B, RAG LU, A ICP-AESHE W W BE ¥ - B SR AR
ol 728 JAET, BRA 0.01 mol L™ 'KCI #k¥ESH, A 50 ml 0.01 mol L™ 'KH,Po 3 ¥t B B 25 i o AR
HESKFALRSETVHENHASRHSXRGT LB, 5 28 AEHRG, £ LBRE, KT, &8
BRER, 3T 0.25 mm 3, A T W€ L3RS A AL A S,

1.3 @A E

FMIEHLHAH 0.01 mol L™ 'Ca(H,PO,) 42X, bk ¥E (MCP-S) ™. LM2HMA 3:3:78 HOO,:
HNO, H,PO, 11k, Lok i ME . BUMIE 5 (HI-S) A Johnson and Nishita BT ENY, megkat(C—
O—S) B HI-SHi % MCP-STi k78", B85k (C—S) B Ni—Al (Raney—Nickle) &[5, Fi Freney 77 sk Mg,
FEEAHLR (UO-S) B28im £ HI-SH1 C-S1k45.

1.4 TINANHRTERDEN

THENFTRE ()R IFH LRANRTLBLEREF. AHARA-RIN%EFTEM
WEK T ERER ST, RS HEF RS, = 51 - EXP(— KD, K. S, 0 3 — 552 B ] 5 R B
T LB (mgkg ), KRA—REANFERK, AT LB A)., REHEHR1/S, = 1/5,+ K/S, » 1/}
FoSHE—BEHERRT LR Mmgkg™), K BHE BT HEN 50% 65 4% (S) B BT 7% & &)
(A).
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WY 28 G H VLT (LB XA AT LR &5 LA N SR IS T % 2 0



186 + ® % # 38 #

”2 FARGTREAINTIRRRT LR

Table 2 Cumulative S muneralized in soils incubated in an aerobic condition for 28 weeks

B | 7k A LB A H HifE"
Sail Smineralized Percentage of S mineralized Ratio
in total organic S
20C 30T 20T 30T
mg kg~ 'soil——— %
Rt 19.34¢ 35.54Bc 2.7 50 1.85
wt 17.80e 34.20¢ 4.4 8.5 1.93
Wiz 24.35D 54.33A 6.5 14.5 2.23
aim 17.53e 39.10B 2.5 5.5 2.20
FEF¥N %

T 2¥: 4 TRBAE

* ¥ x % * %
* 1% T FHKT(P<0.01). AFHFARE (SSR)EHITRI, WFFE K. NEF B4 5 Rm P<0.01F P<0.05H B

EnER.
1) 30C FHAMY LR 520C THUKT LRI

%3 WAKGTHENSALNENMRATLR

Table 3 Cumulative S mineralized in soils incubated 1n a waterlogging condiion for 28 weeks

T3 5k o A LR B Ho Hut
Soil S mineralized Percentage of S mineralized Ratio
in total organic S
20T 30T 20T 30T
mg kg™ %
Rt 20.98C 29.14ab 2.9 41 1.41
wt 18.14C 30.63a 45 7.7 1.71
HiEE 21.15C 26.86b 5.6 72 1.28
aiN 18.55C 28.25ab 26 4.0 1.54
FREEHOY
+ p=; 4 hot: $¢-1; 4
NS * % NS
** 1%E FEKF (P<0.01), NS: No significant, AISAHEE (SSR) K17, WFEB K. NEFBAFRT
P<O.0IFP<Q.OSHI B FHEZ R,

1) 30C TFAIAT KR S520CTHEIRTLEZH

£3L,FHATICE20CTHIRT LB, GREH,20CH30CHIIEFR28 A
EVLR KT L E4 310 17.53~24.35 mg kg~ ' 34.20~54.33 mg kg~ ', 4+ § &5 T H L
HERE 2.5%~6.5% H 5.0%~ 14.5%. 20C H 30C ¥ K&K 28 AHEVHY T 1L &4 5
KX 18.14~21.15 mg kg ' 1 26.86~30.63 mg kg ™', 7+ 5 & B HLA S B 2.6%~ 5.6% Fl
4.0%~7.7%. FEFFEG T, BERNTAREERTHALM(P <0.01). THEX
FiRApH L, EKRE. HATHREDESIMANRT L. ATHREEESHIRY
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Fig.1 Relationship between cumulative S mineralized in soils and incubation ume

T, BAVTAE T 30CH20C TAVNMBBRT LB ZL, SRR, I0CHIIERE
HTRHRETHEEERT 20CTHI LR (P<001),220CTHK 1.85~2.231%. &
KEGTHER B8ANEIRRBTABE TS &G, MERBENF R, B LB H
MEBRAFSEGTHHE., J0CEAERFHFTHRRTELBEERT 20CTHRT &
BE(P<001),220C T 1.28~1.71 f§.

MAESHATH BERERANRIHHEIERR, FREREET AR R
UM W RATEE W, WA EZ LIMABEXEEANEEL N,

M I0CTHSMEKIFEFRT 1L 28 e LMANREHSTNT LBRFALLEIRE (X 4),
FRBH (C-O-S). BB (C-S) M A MEF VM (UO-S) MARBE I k. HFIKRHT
CO-SHT B, HZASKWLLAIMEFHMT LSRR TEAKHET. M CSH
THARMEHAIMNEKFGTRTHSEET. EHREDL, BERFILHRTILS LRPE
BRENLEGYAE X, RREABRBRES EFK", EHRBWE R VBERETEHT
#H, RMEENRETFSEGTHTHBRMLFAIKTEKEET. BRRAOSENR
MR S0 AR BESFAIRT LRM KAHNRIE RN,
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R4 0CHNHMEKKG TERTL28ME T WENRLEIVOT LR (%)
NOHEEESUBR ST LRSS mgke!)
Table 4 Amount of S mineralized in different orgamic S fractions (S mg kg™'), and its percentages of
relevant fractions and of the total amount of S mineralized (%) after 28 weeks incubation in the

aerobic and waterlogging conditions at 30C

Bt WL HiEm AR |
Black soil Cinnamon soil Yellow brown earth Red soil
3o K ¥S K s K 7 K
BE o 62 EHAR 12648 12648 10475  104.75 90.45 90.45 136.79  136.79
itk 9.65 3.20 7.18 5.85 30.72 5.67 18.17 6.50
oy BH R A L 7.63 2.53 6.85 5.58 33.96 6.27 13.49 475
ST RS 2720 10.98 20.99 19.10 56.54 21.11 46.47 23.01

- 27X R R 107.40  107.40 91.13 91.13 11430 114.30 96.27 96.27
ik 14.67 22.17 17.83 20.26 13.29 16.30 16.22 18.97

oy BRI L 13.66 20.64 19.57 22.23 11.63 14.26 16.85 19.52
GFEEREA 4128 76.08 52.13 66.14 24.46 60.69 4148 67.15

KA b E LIRS 47793 47793 20420 20420  171.10  171.10 47820 47820

AL ¥k 11.86 327 9.78 5.89 11.23 2.65 6.34 423
GREABELHA 248 0.68 479 2.88 6.6 1.55 1.33 0.88
G EREA 3337 11.22 28.60 19.23 20.67 9.87 16.21 1497

22 TINBYIROT LS (S) T LER

H—%sh 1 #E I BRASBEEOTE 2 51T H 20C f1 30T IFS M k&4 T LA HLR
T AEH (S) ML EREH (KA K) (RSHKG6). 3I0CTHENRT AL/ T 20CTHN
WY, 20CHSHEAKEGTHTLENEY, T 0CHFSIEHR FTAIRNT LESN
RTEARS. FALBANHRKTHEBENE - ENER. IHERERERRNEH
. 0CTHSERTAEIBRMT LEA RS A2 BABHEOTRITE S50 3581~
61.28 mg kg~ ' 1 41.49~80.0 mg kg~ ', 2+ B 5 H HLAL B B & 5.0%~ 16.3% F 5.8%~
21.3%, U EiERE R, BLEME 30CHKEHRTAHIRMT LT RS HEFEA
BT B HE 4 5 R 28.26~35.87 mg kg ™' 1 26.59~34.25 mg kg ™', 45 WA
HESEK 42%~9.0% M 3.9%~8.6%. 20CHFSMEAKEHTAIRTLEMT 30CTH
oL, 0CHSERTANRNTLERA RS hEFTBANEB S BITHS 5N
17.82~24.88 mg kg ™ '#1 17.83~27.70 mg kg™ 's 20CHEKIFERT A IR T ILEHA &
B 1% 7 B R B B BT A B8 17.50~21.49 mg kg~ "M 19.19~22.50 mg kg ™', —
BN EHE K EZAR TWMAREEAOR R, EEESE R REESH IR &
B(S)M—BHEEHHEOER, HA-RHNEREFTBRPIRAEIEEX-SH. RE
— B NFEFBATHANRK T LR 50% 8 SEAT R R (K), &0 B8y
BERKE. 51k 50% 1 SHARNNREAR HRERMBA, HZERENKHE, ARz
HEFBEHE, FEHEET, 20CH0CHB K F3N 7.1~9.1 AM6.4~99 A&;
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N5 SFAUIERIN28 I T ME VIR LI () MW L RER (KAK,)
Table 5 Potentially mineralizable S pool (&) and S mineralization rate constants (K and X, ) in soils

incubated in the aerobic condition for 28 weeks

+ix & FBE Incubation temperature K (Week)
Soil 20T 30T 20T 30C
S K 4 S K J'q
(mgkg™) Week ™' (mg kg™ Week
Rt 20.45" 0.088 0.9721"° 35.81 0.109 0.9724"* 79 6.4
(24.21) 0.9904°")  (41.49) (0.9938°%) ©.4) 7.2
wt 19.40 0.076 0.9595°* 38.97 0.070 0.9868"* 9.1 9.9
17.83) (09547°%)  (46.73) (0.9954"*) 6.2) (12.9)
(-3 24.88 0.098 0.9648"* 61.28 0.076 0.9937°" 7.1 9.1
(27.70) (0.9889°")  (80.00) (0.9968" ) 7.3) (14.0)
AR § 17.82 0.096 0.9862"" 4239 0.080 0.9630"° 7.2 8.7
(19.27) 09751°%)  (44.64) (0.9855"™) (7.2) (8.3)

D AT AS () E—RS HFERFBITENS, F5ARTR_AUBE T BERS: KR—REREK

2) LR L RAR LS () K50%E BT A at e (), i —Sh hE BRI TS, BEAKFERRAN
BB BRRE

** %K B HFKF (P<0.01)

e MOKIAM28E L WA NI LY (S,) T L HBEWW (KFOK )
Table 6 Potentally mineralizable S pool (S} and S mineralization rate constants (K and X,) n soils
incubated in the waterlogging condition for 28 weeks

+iK 1% FBEF Incubation temperature K (Week)

Soil 20T 30T 20C 30C
S K e S K R
(mg kg™") Week ™’ (mgkg ) Week

Rt 21.49" 0.088 0.9411"" 3145 0.081 0.9750"" 7.9 8.6
(21.88) 0.9834°"y  (33.00) (0.9893"") (6.5) @.1)
wt 18.39 0.099 09527"* 35.87 0.063 0.9727"" 7.0 11.0
(19.19) 09818°")  (34.25) (0.9846"") 6.1) 9.0)
i 19.19 0.127 09127 28.26 0.082 0.9271°" 5.5 8.5
(22.50) 0.9812°%)  (26.59) (0.9622"") (5.5) 5.7
IR 17.50 0.140 0.9355"" 29.83 0.077 0.9090"* 49 9.0
(19.92) 0.9908°%)  (27.62) (0.9694"") (5.2) 59)

1) FHET S ()M — R EHBTBEIIAGR, FESARFRANBBTERS: K2 —RHEEN
2) HHLRT L IET L (S) HS0%ES T ey e (8] (7)), h — BB BB BT HTE, BSHRFEAN

BB ERE
** 1% E FKF (P<0.01)

BAKEHET,20CH 30CHM K 2510 5.5~79 A 8.5~11.0 A. AWBIHEFTEITHE,
20CHOCTHSEBETHK FHR62~94AM72~140H; BAKEBT K 25H
52~65 M 5.7~9.0 A. A—RH¥ERBEFEANAIER S EZITEN LRFIRT 1L
B (S) Bk 50% W SHATHEE (K)F —EWMER., IHERFTERMBK (28 M) KIF
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RTALKGT LREVRT UBRET LR EINXRAREEMNELXRR, ERXFMTE
HITHE, HXREMETEKF (P <0.0D), HITR TN LRENHST LEAFGT
%,

3 i it

BT RS BT L R A EIRE 2 AWMt — K. AR5 R A AT 2 YK I61 R 2 FkEE —
K, MGG 4 EME—K. ZHRER, I T EERBR AR L, BULEHE
mRART 4 AE—FAME—K, EHE0 4 AR RS 28 A LSRR 30% HES.

ABTRI A FF R Xt i SR T AR LR BFRRE. Pirela BFRAKFT 4K 1
HHHD L RW, 20CH 30C THEEHR I BRANARRRFLBRENRAZERXEK, 14
AR5 5 &5 A LS R 1.2%~9.8% Ml 2.4%~ 17.5%, QK 1.7~ 4.4, F1 2.5, HHl
WHLHE RS 5~44 mg kg™ ', Tabatabai 3% 0 FTAKBT & L MA VLR T 1L FEH, 20CH
WCTARERIRANRRRT B EHEREERXFE, 26 AT (LB H &5H LK
SR 3.5%~13.3% 1 8.9%~34.9%, Q,fHN 1.9, BIE LI 30C FHSFBERFER
BARS TRANET L, RET R ENAEMARARE, 26 ANB M LR L LRE
L SR 6.73%~19.8%" . AR5 R F A F R LK, £ 20C 1 30C FMEAKEK K
BTHRLMAENROT L. FIRGETHOF LR FTENSFIRT LS RE HH
RTEARKGET. XTRBEIEKELST LRMEYEERBEO LK. BESTFSE
BTHERMATEKENET. FSAEKEGT LRANKEASHT LR LR
M, REE L RE VRS TP, XEARBRE LRRRE S LEXREEERM, B
] DUE i $54k  BR BT S B L™, R, R EAEY R AAT REREEKE
BT ARABREREEFBERRE B AR —SHR. FEZRARRN, HIRY
ABRETREBRALHTRBEXRC, AARRTH, BRELANKIERR. B
FREREGTHTHRATAERBETHNMS REN KR TEAKFTUER
AR, EKFER S HIRIMAR. pH A R ME YIS a5 RSB,

A — 3 71 5 A XUBI B0 B R LA VLR G e, T DL R Rk
BRI SR 6] B X R E B E KT (P < 0.01), AT A FHHTMANRT L (S) AT
HEREB(K)E B —FER. XFERRTTHLBAEREEKXR, BERK
HHRT 20C), AM#AFRIT /LM S K HERHXE/N, MREREH 30C)N
ERBEARNEK.
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DYNAMICS OF SOIL ORGANIC SULFUR MINERALIZATION
AND AFFECTING FACTORS

Li Shu-tian Lin Bao Zhou Wei

(Soil and Fertilizer Institute, Chinese Academy of Agricultural Sciences, Beijing 100081)
Summary

Mineralization of organic sulfur in four soils (Black soil, Cinnamon soil, Yellow
brown earth and Red soil) was studied by means of an open—incubation system at 20T
and 30C in aerobic and waterlogging conditions, separately. Results showed that the
amount of S mineralized at 30C was significantly greater than at 20T (P < 0.01),
and also greater amounts of S were mineralized in the aerobic condition than in the
waterlogging condition in black soil, cinnamon soil, yellow brown earth and red soil.
Cumulative amount of S mineralized and the percentage as soil organic S of the four
soils incubated in the aerobic condition at 20C and 30C was 17.53~24.35mg kg~'
and 34.20~ 54.33mg kg~', 2.5%~ 6.5% and 5.0%~ 14.5%, respectively, and in the
waterlogging condition at 20C and 30T 18.14~21.15mg kg ™' and 26.86~30.63 mg kg ™/,
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2.6%~ 5.6% and 4.0%~ 7.7%, respectively. The ratio of the amount of S mineralized
at 30C to that at 20C was 1.85~ 223 and from 1.28~ 1.71 in aerobic and
waterlogging condition, respectively. The potentially mineralizable S pool (S,) calculated
by the exponential equation and the reciprocal equation at 20C and 30C in the aerobic
condition was 17.82~24.88 mgkg ™', 17.83~27.70 mgkg ' and 35.81~61.28 mg kg,
41.49~80.00 mg kg ™', respectively. The potentially mineralizable S pool (S,) calculated
by the exponential equation and the reciprocal equation at 20C and 30C in the
waterlogging condition was 17.50~21.49 mg kg ™', 19.19~22.50 mg kg~' and 28.26~
3587 mg kg~', 26.59~ 34.25 mg kg~', respectively. The organic S mineralization rate
constant (K) and the time required to mineralize 50% of S; (K) varied with soil and
incubation temperature. Both the exponential equation and reciprocal equation can be
used to calculate organic S mineralization potentials and rate constants. Ester sulfate
(C-0-S), carbon-bonded S(C-S) and unidentified organic S(UO-S) were all mineralized
during the incubation period.
Key words Soil, Organic sulfur, Mineralization dynamics, Affecting factor



