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S TG B0 A RS AL RTRY B AT 3SR B 18 PR E L, B ER MK BT RR
. A 6 FLEREBGHRI L WA MK, AR BB RA LB (D AEBREEGEHASET
EIRF RS (ICP-AES) T E. A RAPE FRBMBEEMS T HEVRA XN L
BEBBEMN T8, SRR, FMRBGH A AE IR B - | BB, EREIRIR 4 B LB B L
¥o. NaHCO; REM BV B L, HIK K KCl-40TC, i CaCl,.Ca(H,PO,), KH,PO, fl Kelowna
WARBEVMAEY, ERELE D BRELE YR EZHNARR, AELREK
B 46 b7 -5 AR ) TR B B N A X 7 A 56 4 AT R B, Ca(HLPO,),-T £ H BT S 3 A 52 89 7 B,
HERB R, EAREXNDME ERX KL MENKBHEEAARBENY =M. £H
FERHN 90% BT, Bl Ca(H,PO,),-T % B9 S HuFI /K F 3 A LB e R 5 4540 B0 21, Img- kg ™
M 23.8mg kg™ s

REIF): 8 R U E R SRR AR

FES#ES.S153.6;TQ125.1  XEHIWIRE.A  XHELKRS:1008-505X(2000)04-0436-11

MNP K —#, RBEEDERKATULEWEFR TR, RILJLE, B TFEMERRES
DA B 45 B B B 1 v B TR A e 48 R B B A T AR b W Y, iR 2 A
A3 B BRI S, M AR AR AR B AR R E A AR R E R IR E
BHEMSHTERFE DER G, BHIES T —RF LWy R LR AR
BTN, 25, FEMAHRE TS LEARMAENE Y, X8 FEE
BEOEERBEWA0.01mol- L™ CaCl, 1 0.25mol+ L ™! KCl— 40T , BEEREL¥E W40 0. 01mol -
L™! Ca(H,PO,), 1 0.016mol* L™ 'KH,PO, DA K B84 B8 B 1 ¥4 ¥ 4 NaHCO; 1 Kelowna i&
31(0.25mol L *HOAc+ 0.015mol- L™ 'NH,F) . K& KCl-40C 7£ 40C#t P UM L 5:1
B 3h A, HEFEHRAR LN 51 RGN ERGE T 1h, PFrig BB R A ik
Bl TR R Bk T A R A R B B TR R T R BT 6 (ICP-AES) Pl E .
SR VF LB 5T E R A YLUR AL R A B ot 15 3 (SAD IR A Mg 8 IE
(ASC)TOME N BRAEAT o XX EE 7 B AT SR M 3 07 2 1 58 A B I R 8 1 30 2B
JTETIA N AR R E TR R S R A AR R R, i, AR R IR E A BRI R,
o 5 e T E A IR B R A R AR AR LA S S A T B AR

1 MEEIE

1.1 #FRAR
LT HFE TR U BT R B 18 PR 138, Heh R s A B ML BB

W 5% B 88 1999-08-04
YEE M4 B(1933— ), B, WLBmMA B, AR, BEESW, FEAERFEEFR TEEMYFIHIR,
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ZRL Bt EHRL EGL, LHELSRTEE 2mm 7, —E - FEZRRR RENFEM N E, BR
—H#sr AR 0.25mm A T 2BRHSHME, BEAERITE 1,

¥ L3R 18 Pk ML G AT L 600g BABEAF, 0 LWL R HBE(So) FIMEH (Ss)2 440 T, 55 A
K80, FIEN S S0mg-kg ™', BH 4 K., FiARLEMEEABRMMIEEER TR, S48 N 120mg
(NHNO;) \P 60mg(KH,PO,).K 120mg(K,SO,.KH,PO, fl KCI) Mg 30mg(MgCl, - 6H,0) .Mn 6mg(Mn-
Cl) B 0.6mg(H;B03)Cu 0.6mg(CuCl,*2H,0) # Zn 1.2mg(ZnCl,), Yk & FHESM LA R U RHEA
B, BERMEM N ERGER 1ORKB(FH75), EXLBBEAEEHKRER 60%; KFELHLTF
BAKRE, KB 2eme ERRFEHF HEFEEACH S ABEXRAED LEH 30d 5BR, 84
3%, B 2tk RBRIERERMAT AT, NLHES . B RPIEEESFAREREEMNKS, [t
DEARHERH . £K 40d /558 BRI T M, BB FREREHA 80T HyHEA d14t 48 h, %
HERB, UEHLEAHE,

£ 1 R TWAVEBEMER
Table 1 Some properties of tested soils

HHL 2% e
:Ef Loﬁfgﬁon i%ﬁ?ﬂ T,eixﬁ%re pH Organif C TotaliN Total_S C:N:S
(gkg™")  (g'kg™)) (grkg™)
1 BT Et Bt 6.6 15.31 1.71 0.733 20.9:2.3:1
2 BT BAokm) b o} 6.3 16.47 1.51 0.847 19.5:1.8:1
3 BRI OEMEL < o 7.1 21.69 2.22 0.968 22.4:2.3:1
4 RBEI EMEL+OKkHE) #t 6.8 24.30 2.53 1.155 21.0:2.2:1
5 BRI Eat RRELE 6.7 21.11 2.13 1.082 19.5:2.0:1
6 RBEL EmMEOKH) HREL 6.8 23.84 2.29 1.236 19.3:1.9:1
7 dt= wE L ¥t 8.6 8.24 0.94 0.422 19.5:2.2:1
8 WE #t Bt 8.2 9.69 1.07 0.425 22.8:2.5:1
9 WH b ot ¥t 8.1 10.09 2.65 0.319 31.6:8.3:1
10 MRS DEBRL EERL 6.2 8.47 1.23 0.571 14.8:2.2:1
11 #db Eips wEEL 5.8 13.98 1.98 0.303 46.1:6.5:1
12 #db HEiEm BEwt 5.7 12.30 1.52 0.401 30.8:3.8:1
13 ¥4t Higw HEREL 7.0 12.53 1.45 0.433 28.9:3.3:1
14 7IF EAR: R+ 4.7 10.90 1.44 0.741 14.7:1.9:1
15 YL 41387k H ¥EEE 4.5 12.53 1.89 0.684 18.3:2.8:1
16 YL¥ LK H wiEL 4.7 21.40 2.17 0.765 28.0:2.8:1
17 {¥H 2 g ot 4.3 7.08 0.77 0.401 17.7:1.9:1
18 LW 13K H HWEwt 4.4 13.28 1.31 0.578 22.9:2.3:1
1.2 HERR :

1996 ~1998 4, FEVLH (KHE) L (M) TR (EXR  KEM/AE) AR OMNEMER) HHOK
) RBILOKRE K EMEK) #HATHAE A MR 5 R0, SR EERE AR5 K
WMt Bt DER; BEL B SE2t BHet, RARTREHEES LIEFERKERELE
HEAL AT, FAAERS P B O 6 B A0 22 77 B/ 6 B A0 P B 5 =t X 100% ) 5 1 38 200 35 47 HE 45 4 26 43
BT, R AR R R AR . MRRR s P ER B L AL B A R A RB B R U R E AR
GEMOEHE BT & R R o
1.3 BEF*
1.3.1 HRMAEBEMOFRBAMEF E RAUTBRAER T WABH, B 0.01mol- L™ CaCl,.
0.25mol-L ™! KCI-40C ,0.01mol L™ ! Ca(H,PO,),(MCP).0.016mol+ L™* KH,PO,.0.5mol - L' NaHCO,
(pH 8.5) 1 0.25mol-L ™' HOAc+ 0.015mol-L ™! NH,F (Kelowna i51), B KCl - 40C 7£ 40C #4551
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W S: 1 BR3h AN, HEFEHRAW LI 5:1 ARGV LIRGEE 1h, FrRETLS KA KMIE
(T)F LR A B S B TR T R SHE % (ICP-AES) U %E .

1.3.2 B T3t IS e - i B B4R 4 (PRS Probe) ' 7ESLH %, #E 200g 5 2mm FEfY KT 1
BB b, RS+ 05 A AR R RS R A B L, A E B FKEEHERKE
K 24h 2 2 S, BUL RS, BEBEF K EMEN LG, BIRAERA 20mL 0.5mol- L~ HCI BB
SR BB PR 4h, SRS B ICP-AES I E R BB Bl X oy B8 89 13K BB (S) BA LK : S pe-
10cm 2:24h™ 1l S pg+10cm ™ 2+ 2weeks ™!

1.3.3 BB (SAD %F 0.2X0.01mol-L™! Ca(H,PO,), REUEHUEL (B - 2EH 1) + 0.1 x FHHL
JR (w - g~ 1) (120,

1.3.4 HXRBEEASY) %F 0.0lmol-L ™! Ca(H,PO,), BB EHH (B EH 1) +0.175 X HHLX
(- gy oL,

1.3.5 HEMEE HESFREMRAERRQ: DML, takn e LRy k&8 N.P.K
RAHLRA pH 8 R % BRI 6% R & BB AR (3:3:7) WAL, Hm skl I,

2 SR

2.1 TBEOTIREAVEE

R BRFEROERHRSERLEK 2, H ICP-AESENEN I EEUARESRET
Ll T v 4 R, WL IR 4R 5 T 4R B 4 A LB, T LA 0.25mol- L™ KC1- 40T
1 0.5mol+ L~ 'NaHCO;(pH 8.5) 2B A HLBIHK L . 0.5mol- L™ 'NaHCO;(pH 8.5) {2 B
BT EZ, TH24E TTRBER 31.6%;0.25mol- L™ KC1 - 40C B F LG FH 4L
B4 BUBL B9 20.5%; 0.01mol - L™! CaCly. 0.01mol - L™! Ca (H,PO, )2+ 0.016mol « L™}
KH,PO, il 0.25mol+L ! HOAc+ 0.015mol: L ™! NH,F(Kelowna &) & HH LG A
R/, 329 TTH BB 10% ~17% . Vendrell 5 X B, Ca(H,PO,), HEH B BH F
HHLB L 21% 577 Watkinson Zih K Ca(H,PO,), HEBH B F 50% FHEHLH ), Holm-
berg BFFE LI, CaCl, I & 17.7% W E W, Zhao FHEH, FFREFRBCA
BB £ VR F N : NaHCO; > KH,PO, > Ca(H,P0, ), > KCl - 40C > CaCl,, 0.016mol *
L 'KH,PO, #EHIBA 30% ~60% K AVEN, RABEFBERE ARG ES ¥
KA X, TP FEFEHEAH, 0.01mol- L™ CaCl, F1 0.25mol+ L ™! KCl - 40C {2 B
W TTiEH ICP-AES #7402 F Ho b =0 %, ¥KF A 0.01mol- L™ 'Ca(H,PO,), 1 0.016mol -
L™ 'KH,PO, BRI ; T X T A Kk K ik 3ok, S BRI B B Y, X
R E R T SO B TR RE AR, I R SO~ A B CaCl, Fl KC1 5 4L9
FRES, T B MR Eh 7 AR R BE 7 0o, IR TR R H by Ol 7E MR 2 L 3 5 18, T B R #h B AR
AR TR B S BRI 20 B FFRHE I, CaCl, T ERBUK B B ER 2L A1 2 B 2S5
Bk, T BEER L W (Ca(H,PO,), KH,PO,) BEIRBUX B #5112, BT LA, BRYE + 38 I CaCl,
BSR4 TP E I E BB, Kelowna IFI & AR, T EAKELE EHHEE
REREBE Z A5 T AR L FEBRHHS 0.01mol- L™ CaCl, $2 B B A L) S8
B, RWAE RN ST R+, 0.5mol- L™ !NaHCO; (pH 8.5) BB A MM LK ER
BRI 42 B A 5 o
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%2 TEFEMNEHLRER(S)EH

Table 2 The extractable soil available S with different extraction methods

0.0lmol'L™" 0.0lmol'L™" 0.016mol-L"" 0.25mol-L™" 0.5mol-L7" Kelowna PRS Probe
CaCl Ca(H,P0;);  KH,PO, KCl-40 NaHCO; (me/kg) (ug10m™?
No  (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) S24p -1 SAI  ASV

A B A B A B A B A B A B (2w

19.73 25.38 21.19 27.14 20.43 23.76 21.19 29.57 17.75 39.50 20.96 28.47 49.34(51.65) 10.91 46.58
27.57 35.26 32.10 35.40 22.57 29.28 24.30 39.04 14.54 34.34 15.08 32.10 51.91(63.82) 15.48 68.72
17.05 18.47 14.81 16.69 12.00 13.66 23.68 27.68 16.15 16.99 16.15 23.37 17.78(32.59) 9.35 35.57
21.35 28.99 23.67 26.18 24.17 26.16 23.06 37.31 23.64 31.12 28.99 34.14 42.53(61.67) 13.32 54.00
16.66 17.54 14.30 15.72 11.87 12.12 20.57 21.29 17.22 24.65 15.07 15.33 22.69(47.20) 9.05 34.39
17.25 22.57 19.73 22.17 13.47 19.39 17.46 28.18 22.57 29.27 18.29 21.24 40.04(57.55) 11.51 45.20
33.21 42.84 37.31 41.28 32.90 37.06 35.48 40.36 30.56 32.51 38.62 37.34 57.92(134.54) 16.28 76.88
25.98 32.10 24.92 29.90 23.43 26.57 26.16 32.93 23.27 29.15 27.38 52.64 55.20(82.91) 11.53 52.50
18.67 19.43 14.84 19.38 12.40 11.85 13.75 14.86 10.26 13.74 28.45 34.63 16.50(86.28) 8.35 36.45
10 14.30 19.31 14.89 20.21 10.26 14.32 19.79 26.52 15.08 21.74 12.94 13.49 29.09(54.14) 7.31 32.10
11 25.54 31.83 31.10 36.86 32.20 33.19 25.24 33.37 14.01 42.05 25.24 25.82 72.02(72.44) 14.58 66.03
12 21.33 25.41 25.15 28.00 22.57 22.69 18.09 23.23 21.50 31.04 19.36 19.72  54.01(100.18) 12.03 53.67

D00 ~IAN N B WN -

13 19.89 28.00 24.88 26.35 21.83 21.85 19.33 29.18 14.01 22.40 20.22 21.51  46.84(119.18) 11.96 53.19
14 20.96 24.94 29.74 33.37 20.02 25.15 21.46 29.27 16.68 38.48 21.83 23.18 66.79 (68.46) 13.66 62.47
15 21.32 21.37 33.79 38.98 32.10 32.81 21.54 27.51 29.25 53.21 24.77 24.90 63.31(115.01) 15.54 71.01
16 29.89 36.38 45.41 48.54 40.76 40.95 35.41 39.50 48.25 55.54 38.08 47.09 140.03(292.41) 21.60 96.69
17 23.68 28.42 32.18 39.68 32.20 32.36 23.78 24.66 37.55 40.66 32.20 33.34  66.48(159.88) 14.03 66.30
18 24.92 29.98 33.80 44.65 34.33 39.60 25.78 28.86 35.94 48.58 30.22 33.02 155.95(285.25) 15.66 71.24

HE:AB AT BIF R H I ICP-AES ¥, SAL AR A BT ASV A B EE.
Note: A and B means terbidimetric method and ICP-AES, respectively. ASI:sulfur availability index; ASV: adjuste available S

value.

2.2 TEBEYHEGESHEDREENTHRENN ~BHXH

AR EERHR SR LT RAYAR T ENRRTTHELR T ERMER(E3).
AILAEH, B 0.25mol- L~ ! KCl—40C il Kelowna ikl BAM R SR EMHEXEA B E
Sk, Hopth JLFE K # A B B K F. A 0.01mol- L™ Ca(H,PO,),-ICP-AES $# B A #il &
HEKRAMKREREARERE(R) B, 7314 0.741 #1 0.791, KR Ca(H,PO,); -
T.KH,PO,-ICP-AES fl KH,PO,-T., NaHCO;-ICP-AES J7 ik 45 W & & #H 6 tE 4w, M
NaHCO;- T NAE AR 2, FRIZEFEIHA 1CP-AES U & AMUDHE YU [F] i
FAAFER BB VLS, i ICP-AES ¥l 72 89 51 5 W B Bt 9 AH et X B B3 K F, 1R
AT B W T2 WL 38 7] ) B 3R B WLBR . BA B - 38 e W i R v (LT AR R B SBLIR £F-PRS
Probe) Tl 52 #9308 5 B Bt B A AR 4F 6 AR S vk, LA RAR BUAT (A1 0 24h HE 2 AT AHSC
Vi, %08 WA VRT LA IEAR B B R A SR B (SAD A BB EE (ASV)HRS
B B IR B B ML, X — 25 U A HLR B L X E A BB TR

HY BT Y FRAN =B (R S, 7= &/ M Ssor™= & X 100) -5 B 1 1A M
TR RETARER(F 4) . NRERFEKE, A ICP-AES =l E /Y, Bk NaHCO;
1 Kelowna iR 5 H5 % 7= 8 A0 et 2 40, b JLFNR 4250 #R B 2 8.3 K F, T LA CaCly.
Ca(H,PO,), KH,PO, AT, HK R KCl-40C, FHibkmE B, ML Ca(H,PO,), A
BAE, HRIKIK K KH,PO,.CaCl,« KCl—40C, NaHCO; 1 Kelowna i3l i€ B 255 tH
Xt B DR BB T AT iR B AR LA S AR BB [ 8 24h @A DS MR BLEF, AR B3
K, TSRS B E] 2 i AR et 22 . % R 4 3 ML A 1 0 B 1 S A A A
¥ (SAD MA BB EME (ASV) 5 =B E B B EFH L,

MR 3 B 15 7 5 B B RAR X P B A SRR & 3 #T, Ca(H,PO,), R HLEHE
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%3 ARLHMEFRER(X)EEXAAKBESETRLER TR (Y)HEIITRE
BREFRM(RY)(Y=A+BX)
Table 3 Parameters for the regressions between the amounts of available S by different methods(X) and

total S uptake by corn and rice in the S, treatment(Y) using a linear model: Y = A + BX

58 F7 FE K Corn 7K %8 Rice

Methods A B R? A B R?
CaCl,-ICP-AES 2.155 0.496  0.302* 9.681 0.281 0.252*
Ca(H,P0O,), — ICP— AES -1.153 0.548 0.741* 6.569 0.351 0.791**
KH,PO,-ICP-AES 1.136 0.563 0.689* " 7.898 0.365 0.757*"*
KCIl-40-ICP-AES 4.940 0.360 0.149 9.982 0.247 0.182
NaHCO;-ICP-AES 1.157 0.430  0.654** 7.321 0.297 0.812**
Kelowna-ICP-AES 11.072 0.157  0.063 14.477 0.097  0.066
PRS probe(24h)-ICP-AES 7.990 0.131  0.594**  11.905 0.093 0.773* "
PRSprobe(2weeks)-ICP-AES 10.073 0.053  0.401*" 13.29 0.038  0.546* "
CaCl,-T -1.594 0.776  0.378** 7.517 0.441  0.319*
Ca(H,PO,),-T -0.267 0.604 0.735"* 7.397 0.376  0.742**
KH,PO,-T 2.179 0.577  0.715** 8.791 0.365 0.746**
KCl-40-T 2.923 0.549  0.234* 9.039 0.357  0.258*
NaHCO;-T 8.214 0.326 0.277* 11.486 0.256  0.444* "
Kelowna-T 4.999 0.440  0.293* 11.315 0.248  0.243*
SAI -2.867 1.432  0.627"" 5.014 0.952  0.723**
ASV 0.907 0.248  0.658** 7.215 0.170  0.806* *

P<0.05 R*=0.219; P<0.01 R?=0.348

#® 4 AELTEEHR®IBE(X) 5EXFAEHEXN (%) (Y)HWEIIFTRK
RREZE(R?)(Y=A+BX+CX?)

Table 4 Parameters for the regressions between the amounts of available S by different methods(X) and

percentage of maximum yield of corn and rice (Y)using Y=A+BX+ cx?

W & ik EX Corn 7K & Rice

Methods A B C R? A B C R?
CaCl,-ICP-AES 19.059 3.866 —0.0420 0.690** 5.976 6.217 —0.0900 0.665"*
Ca(H,PO,),-ICP-AES 11.936 4.606 —0.0600 0.644** 26.120 4.706 -—0.0640 0.711" "
KH,PO,-ICP-AES 38.245 3.447 —0.0480 0.619** 39.449 4.703 -—0.0760 0.812" "
KCI-40-ICP-AES 77.212 —-0.437 0.0300 0.489** 22.701 4.662 —0.0620 0.567"*
NaHCO;-ICP-AES 50.466 2.040 -0.0220 0.297* 48.722 3.003 -0.0360 0.552**
Kelowna-ICP-AES 38.704 3.136 —0.0410 0.348** 72.307 1.851 -—0.0230 0.197
PRS probe(24h)-ICP 60.239 0.875 —0.0040 0.494** 72.851 0.889 -0.0044 0.687" "
PRSprobe(2weeks)-ICP ~ 71.291 0.316 —0.0008 0.214 88.897 0.241 -0.0006 0.171
CaCl,-T 24.301 4.141 -0.0480 0.566** 2.629 7.847 -—0.1410 0.474™*
Ca(H,PO4),-T 35.275 3.436 —0.0450 0.579** 35.449 4.664 —0.0700 0.781" "
KH,PO,-T 41.934 3.614 —0.0560 0.581** 49.387 4.402 -0.0770 0.697" "
KCI-40-T 79.752 -0.085 0.0240 0.263* 25.901 5.682 —0.0940 0.331°
NaHCO;-T 80.835 0.602 —0.0050 0.069 74.789 2.173 -0.0325 0.227*
Kelowna-T 66.643 1.236 —0.0079 0.262* 65.394 2.772 -—0.0440 0.203
SAI 24.239 8.032 —0.2050 0.499** 15.122 11.847 -0.3590 0.720"*
ASV 22.374 2.007 -0.0128 0.542** 30.709 2.209 -0.0150 0.735**

P<0.05 R*=0.219; P<0.01 R*=0.348
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BT, X MIr R BB B 8 517, i ICP-AES B:if 2 F Eb i e 0 52 #B BB 1R
S TR 1 3 A AR BB O s BAR LB L B B T AT B A R vt RE A A LR AR R TR UK
Bio THBABERI(SADFERBIEIEME(ASC), R E L EAYURT LA HEP Y H K
P, WRTVE N BB HE AR, (X E R @ Mt B E B, FEMMERK, FES 1 THE
Wi, ICP-AES ll5€ 77 B AR e R SF BE ST AR L v sk B A AR E MO B o, NTI /8 B AR
MR, E—BEREREEFZGEHNR RS, KmEWRFE. #ARRK, &ET—K
RSB B HM, Ca(H,PO,), TERIB IR H AR K JF B A AR T H 07 52 BUK ¥ 725 1 % Bt
SR RSB VLGN, THARAH C MgERER, FAIRNERERISHS
AR EMRBOK, WM/ F H s 2 ity T #1002, £F 0 E%E,0.01mol- L™ 'Ca
(H,PO,), B LM A E N R E T AR E L, K AEBHRE, X#
FEBRREEMNZE LR FIEN LA RFRE TP ETEENN S REE
HE,
2.3 HERERIHRENFIEFRENRE

1996~ 1998 3 4 FH [R5 A 3o B 445 532 = A, i S W /S [ L Bt 4 725 0 Yl 3L K
T ERPEMKEH R, HRREHT AL IE = 33E 2.4% ~27.1% (K 5.% 6),

RS5 HARESKLEEmEMETEHNLXR

Table 5 The effect of sulphur fertilizer application on selected upland crops

J FHHLBR B 3= R
Prf/?:ces {ifr}s :Stoﬁi Loﬁ%&?ms Organif ¢ pH MCP-$ gfc’;%s Increase
(g'kg™ ) (mg-kg™!) P (%)
il 1997  HiEE WK 13.98 5.7 21.8 WE  11.9%"
WK 12.3 5.8 18.7 WX 14.3*F
HE 12.59 7.0 20.3 WE 15.8*"
BT 14.88 5.5 48.3 WmE 4.3
1998  Higig wK 11.72 5.6 18.8 WE 10.9**
g 12.30 5.8 31.1 WHE 5.5
= 11.48 5.8 19.2 WX 13.0
I 1997 w1t & FH 11.02 8.6 24.9 EXk 9.0
& FH 10.73 8.7 26.2 EX 11.6"
-+ [i: 1% 10.50 8.2 18.7 K& 13.4*
[N 11.14 8.6 19.4 XE 10.8"
1998 #Ht & 9.69 8.2 20.9 NE 13.38**
% 9.69 8.2 20.9 EXK  11.79**
DEREL bo 8.47 8.5 29.2 NE 5.54
B+ ROk 5.80 8.3 18.5 EX  8.78**
Ex 1997 @@t & 7.77 8.6 17.6 Ex 11.9
wWEt ¥ 8.24 8.6 41.8 NE 2.7
BT 1997 =4 M IR 15.31 7.3 21.19 Ex 9.5*
IR IR 15.31 7.3 21.19 X5 9.1
EmBL @i 21.69 7.3 20.69 EXk 7.8
o4k 21.69 7.3 16.69 KE  13.3**
1998 B4 My IRIE 18.21 6.5 29.50 EX 8.2
My IR 18.21 6.5 29.50 KE  11.5
HmBL+ @ik 23.20 7.6 18.40 EX 7.9
a4k 23.20 7.6 18.40 KE  13.2

1) 0.01mol- L~ 'Ca(H,PO,), W it LM ZE, TH.

0.01mol* L™ 'Ca(H;PO,), extracted and determined by terbidimetric method, same as follows.
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6 M FASRACT FEL: 3t X K B 1 7= S B RS 1l

Table 6 The effect of sulphur fertilizer application on rice in some regions

P WL HRRY W=
Pro%iﬁ:ces éﬁe z}s :Sto?li Loig‘tins OrganiEIC pH MCP-§ é}f :)%]s Increase
(g'kg™) (mg-kg™ ") (%)
VAN 1996 413 I T, 14.62 5.1 23.63 MR 15.4*"
WYL 13.28 4.5 24.31 MR  5.0"”
VT 16.18 4.7 27.03 mE 2.4
1997 413 IgyT 14.62 5.1 23.63 B  13.8"
g7 13.28 4.5 24.31 BfE  13.2¢
gz 7T 22.56 4.7 22.27 B 110"
M 13.34 5.2 21.20 BE 27.1
PN 13.34 7.9 21.20 MR 6.8%"
Fi 15.95 5.2 10.60 B  20.6"
T 15.95 7.9 10.60 BEE  20.9%"
1998  4L4 i) 16.24 5.2 24.40 B 6.7"
Liigii} 16.24 5.2 24.40 B S5
i 22.04 7.3 15.10 B 13.8"
T 22.04 7.3 15.10 MR 2.7
K 1998 #HfFEHL W 12.18 7.6 94.30 BERF 12.6"
HIER 12.18 7.6 94.30 BERE 6.9
KBS L =F 10.44 7.1 49.60 . HFERH 10.7
B3R 10. 44 7.1 49.60 BER 1.8
=t NEK 7.54 6.1 29.50 BERE 6.1
-2 U0 1997 R+ e R 16.47 7.7 34.80 BERE 14.2"
HEEEt a1k "24.30 7.2 17.60 BERF 1027
HEft K% 23.84 7.3 21.60 BERH 12.5%
1998 EMMEL a1k 22.10 6.5 20.80 BERE 8.8
Bt K% 22.68 6.5 23.10 BHERF 7.5
H¥LEL HE 15.08 5.9 31.30 BER 9.17

HAmE KT Bk NEFHE RS H 10.8%.11.9%.9.6% .7.2% , K3
EH11.6%. N EHEWIYE, B 7% B E KT G IRE B 48 % , T KR53 78 B3
KT &5 RN 72% o FH 0.01mol- L™ Ca(H,PO, ), 25 | b i kil i 4y - A B 5
VEMIFARS PE BHATAE AT, B2 MM X AT H—TC R EHARR (B 1), MHMH
R E AR E, F TR AR 2 % F HER BT IT, A 90 % A8 XT 7= B et ) £ 90 2
BV R 40 B A s R, IR T E NE MR A 2. BV ZE BT RIS b, 6 F R AE K 3™
10% 224, MM PR R ERTE 90 % 2675, A A P2 70% YiREE LR A . Frid, SR HE A
BRA R RSS2 @ T Lk, Bl 90 % #8 % 7= B i f b 3 A 80 & B AR 9 i
REER, RRBEREH, MM =RN 0%, BMIEY L EAELXBBEZ M IERER
21.1mg ke L WiARB L EE BB Z I FE N 23.8mg- kg 'o KHA T FH R F
BT R, R EMEA R AKE T, KR L SRR = 8RR T R, X
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1 TR AHRBRSRMEDFAEBEN RN XRRHEIEFE
Fig.1 Relationship between soil S indices and relative yield of upland crops and

rice and critical level at 90% relative yield
RESBAKZG T LA TR FORE, LD RBRR S Fi A R EE X,
3 iR

E5, FEWRERE T L LEARF A0 E kSIS E H mE RN
AEAE B BB AR 21012 [ Ay - S 2 R M B 0 e B T BT B R R R R
Tk AR BT R R HE R . BT RA, A 6 B 3 — R AR A - S BT O SR RS AR I A
gi—, UIESRESEERHFE,

FEHREARERZEMBEZETHERE L EEBRNEF ESHEYERK WX
P, B RE R, Spencer #H,0.016mol- L™ KH,PO, ¥4 32 BUAY 7K 1 75 7 0 B 285 A B 30
SEYUBRAERS [ B+ 3 (pH5.4 ~8.9) W B 8B /117, Zhao % R B 45 H, 0.016mol - L1
KH,PO, & & 1% & 2 #|""); T #& & BF % 4 H, 0.0lmol * L™! CaCly» 0.01mol * L™! Ca
(H,PO4);+1mol* L™ 'NH,OAc # 0. 5mol+ L~ !NaHCO; (pH8.5) {2 B i Hi B 1k 5 V5 4 "R B &t
FARAEAR (2522300 ZHFFFAEH, 0. Smol - L™ NaHCO; (pHS. 5) 3 B8 B b & B 15 £ 1F
VIRRER BB VLB, 51E 4 KA MR 202 B NaHCO, 32 B8 5 H PR A 34
FHLE A AR s 2R DL A9 B, T HE B T RO A A A0 B 4 Y
Blair %45 i, F§ 0.25mol- L ™! KC1-40°C 1242 . F ICP-AES M & f 5 % Bt B 4% 18 17 b )
W F I 1 B BRI, 5 = B & MG (R =0.73) (28]

M H R 5 A7 2 8, 0.01mol - L ™! Ca(H,PO, ), B | b i gl & 5 1E ¥ i 48
SRR RBE, MR 90% B, EHAK H AW FRESHH 21.1 1 23.8mg-kg ',
Zhang EM R ZHME Y E R REFEY, M EBEDOMmE. KEMNERE, B
0.01mol- L ™! Ca(H,PO,),-T W5 # 134 BB R 4547 4 20me - ke 1140, {5 + 34 5080
FERRT 20 EERT 30mg-ke B, AP EE RRBEER=ER?, Kt s+
BEBR G BKRT 40 EETE 94mg- ke 0, W ARAEXES R EARFER ., HENFS
WA RO RN [ 16 4 A T 39 b R A A A 2k R T 4R o A b R L B

1



444 MY EFRSESZE#R 6%

DonahueZ il ¥, MR A KM TR S EY RN, B LA B (0.01mol- L™ Ca(H,PO,),-
T &) IER{E—KH 12mg'kg_1m] s Fox &5 1, A KH,PO, 1 Ca(H,PO,), I H SO;™-S
FKF 7.5mg kg B, BAEE X MR T2, Blair % HBER RABRBROT 5™
B AEERE, 0.25mol- L~ ! KCI-40°C -ICP-AES #1 0.01mol* L™! Ca(H,PO,),-ICP-AES
ME B T WA MBI FAE S B R 6.5 1 7. 1mg- kg 1126} Scott I M B 53 R 48 J7 B Bt 48
#,0.016mol- L~ ! KH,PO,-T I X # + WA B fG F{E A 8~ 10mg-ke ™', T A NaHCO; Ml
EH A MG R E KR 28 ~31mg- kg 11?), Zhao Z B /NEMFREH, 0.016mol- L™
KH,PO,-ICP-AES R 8 L A 857, HIE RSN 10~ 12mg-kg 17,
AT, E A E A I R E R, HEREE SRR RRE, HRFEEN
FYR&-BEMR, TREXEEDRACER>~BAZFERRAR, ANER. B FEKE
TERABRENHEAT, FONHNEREL, URRFSTE, aFXRTUENH, £
Ve A IR B B BRI 10% 267, Bk, B 90 % X =R i T A B & BIE A
e FETE A H AT =R R
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Study on test methods for soil available S and
critical levels of S deficiency

LIN Bao, LI Shu-tian, ZHOU Wei
(Soil and Fertilizer Institute, CAAS, Beijing 100081)

Abstract: The methods and critical levels for assessing soil available S were investigated using
correlation studies by pot experiments and calibration studies by field trials. In pot experi-
ments, 6 chemical extractants were selected to extract soil available S and determine S in the so-
lution by ICP-AES and terbidimetric methods(T), respectively, for evaluation of soil available S
with 18 soils by comparing the relationship between soil S test value and the total S uptake or
relative dry matter yield of corn and rice. Results indicated that all extractants could extracted
organic S and 0.5mol * L ™! NaHCO; extracted the most. Phosphate solution could extracted
more available S than chloride solution in acid soils. Soil available sulfur extracted by 0.01mol-
L~ 'Ca(H,PO,),solution and determined by terbidimetric method was found to be correlated
well with corn and rice responses, and confirmed the superiority to other indices. In field trials,
sulfur fertilizers could increase crops yield, such as winter wheat, corn, soybean, oil-seed rape and
rice. The critical levels of 90% relative grain yield by 0.01mol+ L™ !Ca(H,PO,),-T were
21.1mg kg ! and 23.8mg kg ! for upland soils and paddy fields, respectively.

Key words: soil; available sulphur; test method; critical level



