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KHATE A LR FIFE R AT LD MK A £
JE RIS IR RN FI F RIS

BEM 2, BRE W, B OF15, B B1o, SET 23, HBF 123
(LR IR ST, KYb 410125; 2 WIEgAN R H @ IR SBT3 RE, Kb 410128;

3 Al B LT KR L A A PRI T R BT AR s, Kb 410125)

B OE: W T KIYE AR RS AR 27 4E (1981—2007) il FH AL AU R 56T 21 S /KR - AR S Pk BVRE U A % 250
TV . ARIERE T Hh 5 AMEE: CK CRMEIED. NP Gilig. ##I0). NPK Gili%l. #%. #7I0). NP+RS Cili%l. #ICH
FA5L) I NPKARS %l . PIICAIREED . S5 HRWT, KHHME A IE ARG B 4 PF T, 25 A B0 - 8 v AR A ek 0 1 RTS8 47
152 MARFEMH B BB (1~ 14 h) RIYHEL LTNE, BB (14 ~ 796 h) WK B, 5 AT, K
ANHERIAEEE (CK AT NP () 38 A0 e PE B R VRS IO MG, 23l 62,22 F 56.12 mg/kg, KIIMEAIALEE (NPK. NP+RS #
NPK+RS) [# - 3E A futha BRI e, 2k 67.52. 64.41 Fl 75.33 mg/kg. MRFEALEE (NPK+RS FI NP+RS) [f) 13
A Pk AR TR ) S T R AN RS AL (NPK FINPD A3, ST A5 1K YDt PR 5 002 o - S i o By — 8 00 i AR
B AT 5. IR B, BHRM . — 2R SR Elovich 77 RS 4 RS bk 9 (KRBT J) 2 55 54 W], Elovich J7 7%

RE LA L 5 A b B+ AR AR RORE TR B Sy 2 o3 BEELZR U5 R R SE A Mo 3 AR A3 M BRE TR AR AL o

Sk
HESES: S1433

PR KR E L HeEN T, L
PGB 70k 4 MOBA: TIEEW . . JE
ACHAER . IR . AN R TR AR R AL T3 A
e AFAS B P LB . e R
WY, AR e P KA A AR 8 1 T ik A
FE 5 - RV U B ) AD AS T 2L DURE T R B
RS B M B RSN 32 . R, R T AR AR K
PR S, VA YRR A 45 M 6 20 ok S A e 1
(1 o J3C T o 489 e 0 AN B e b et g ep g AR RS
otk P B A AR KA B2 RO S A L 2k
TR o AT e R P RIS MR PE R I L T 5 K
A 7 AR HE AT 8 1 R g A K AR A R R £
W R M Bl D A ST IZ AT
BT, HE K Z W0 R TR - e M s 41 4 2 1)
PR IR 25 7 . Srinivasarao Z5PHRIE T LR T
i P& (N 120 kg/hm?. P 26 kg/hm® Fl K 33

RNE; FETE, LUV KRR AFACHLen; RS ik

kg/hm?) b B3 4= 80 (AR JSCRE A B R B4, 1T 1S t/hm® AR
SR N0 U B 5t FH i 0% R D S 0 1 R T Bk
VEY) A3 250 1R DA A P 97 e P e — e L - 38 4y
B Ry JEmity, B AR AT e M BB JBGH 2 B TEAE N o BT
LRI, AP, o S s B 30 i
TRV 5 A A9 WA 1 0 R 1 L B RS e ) R
Ji o

A8 v A e R TORE E H H — 4B s
Fiv PO B e . Fsh )12 FEsk Elovich J5
PRIk . [T R — AR B, RERER LT
SPRIRE R R . XS ER T, IR OB U —
SR IN, ATRESE A AN R RE S R . A6 T4
TP E TR, T A L BRI L 1 5 4%
RN, BT o BERDERRE O BATARRFERER (b)
FEREE (a) BEZRI 5 BERIAREAY ] LU SRR W R4S #
PR O FE AL,

OH4ETH: HEK “+—0” BHSHETRITE (2008BADA4B08). [H FrAEME IR 70T (IPND BT H (Hunan-14) R4 AR E Bk

BUFH (2009hnnkycx23) ¥,
* JHHAER (shengxianzheng@foxmail .com)

fE# TR BEEM (1975—), B, WFHHA, ft, FEWERHYE IR SIS, E-mail: ylliao2006@126.com
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ARFFE R 0.01 mol/L CaCl, ¥ 44 BUEm 57 Ak
AN B 1%, S b T IELE 27 AR 54 7R
IKFESG N 5 ASAEBR/NXCREU HRE, B T Kt ]
ARG B0 R AT e P AR TR % e, i B )
SRR P LA R A LA, ) AT e
BB TSN ) 2 R AE RN BRAR (R 8)) ) 2 R A T 1)

i
1A TE

1.1 R SRS IR
R 2 A7 AR 56 A T R A S L A S

(ZRZ: 112°80", b4 28°37', 4l =% 0 100 m). ik
B ITUAT 1981 4K, 1981—2007 4R [RIAE LI BRI £ 4 1370
mm, PR 17°C, TR IRZ 0 300 K,
JB B 2 R A X o R o B Dyl e B
T RE MRS RS D, TN
MR A ADoK TFAGHT 0 ~ 15 em 12 T4k
AR A : pH 6.6, THEGHUT 34.7 gkg, F 2.05
g/kg, Tif#A 151.0 mg/kg, 4% 0.66 g/kg, F 30 10.2
mg/kg, 4 14.1 g/kg, 223080 173.9 mg/kg, AN 62.3
mg/kgo.

1.2 R4 IE

ZAIE AR L 9 M 27 ANNIX, XA

HEF, 3 REH. DXTEAN 66.7 m*, HEA/NX L [H]
F 30 em BEKVRIERE AT, X2 E HHEK A SERE R 50
cm, XA A RIZKPEIERE I, DUIRE S E I /K A A Ak
2 A A X5 9% AREFUEFEH S 5 AMEEE: OA
AT (CKDs @ATHIE (NP); @it U 4
(NPK); @it ZBENE+FE 5 (NPHRS); @it U4
+FEEL (NPKARS) o S~ WAL 5 P 3301 A R 25
RS IS . 7E 1981—2007 4EIR], FLAR 4
JIE N 150 kg/hm?, BEFEME N 180 kg/hm?; @EAEF . Hf
T2t P 38.7 kg/hm®s BIAES. WRREREZE K 99.6
kg/hm?, FEHE (£ K25.99 g/kg) it ML, WfEds
Z= 2.1 thm? (& K 54.6 kg/hm®) jti . @EAE.
FERAERE O, JFRA 3, SIS 2 A,
B 70% FEFRBET 1 RN, & T 30% 765 BEdh Y
TN o AR SR LR A R R IR DA R
FAKFERA A . WIRETFLRIT, BT 4 HRBHk, 7
A apok; WeRET 7 A R, 10 A Nk,
FRE AR 30 ~ 35 K, RGBT AR T 50/
X0 RURERE ORI 4 ~ 5 MROBET, 2SRt 7 ORA 1
~2 Bk, BRATEE 20 cmx 20 cmo 76 5L, BEAR A K01,

P T E L K AR AE 5 ~ 8 em, ZKARUCERET10 FoHEK,
AR, ASHEAT REBERAR RS VYD o T A0 P ) 725 2
Tt 55 1 A PO A AR W] o 1388 50 T 2007 4F
1A 2 H (RG22 D, FHEAZE RS R
+ 3893 IS4 CK. NP, NPK. NP+RS I NPK+RS /)
X 0~15cm LRTFE, /nldesR, BhlsNE, BT
FHWEFRA, BRI, WA TSR RN
1.3 H@ESTMSEIETE
TR BN BRI ) ) ke LIRS e
BRI ) AR E S AT eids . AL IBUNR
(1) Ca*" M- hl a2 B 10 g 1R (i
1 mm #) T 100 ml &L H, 1A 0.25 mol/L CaCl,
YW 50 ml #R9% 30 min (150 /min) J& &L (3 500
r/min) 3 min 7% _B3EW, WHES (KRG, B0 3
s RGN 50 ml E/K SRS 15 min J5 250
(3500 r/min) 3 min, W E T 2 K K5 FIIA 50 ml
7K IR 15 min 520 3 min, WIHESE 2K, U
b2 RIS HA L CI (H 0.1 mol/L AgNO;
K 1P, SRIEHET (60 CO WFESRE 60 H i (0.25
mm) %M.
(2) FIEARATHAE R R BARE " 43 BIFR 3 4
1.000 g 4540113 F 50 ml B0 F, 20 ml 0.01
mol/L CaCl, (FL & 2 ¥/ {E 25°C+1°C NI &R (150
Y/min, BER 2 YK, BER 1 h), SR EC (10000 r/min)
10 min, 3 E3ERAEH, SERUTEAK ) 1. 7. 14,
24, 48, 72. 96. 192. 384, 576. 692 £1 796 h, I
TP R KD T E

2 HR5HH

2.1 KEARALRBMEERG TOIESEKELIER
1 R AR
M 1 AT RAA Y, 25 AR B A e E A 4 A R ik
BRI 2 NARFPIB B 5 — B B et A R
TR R I () PR ARG B B e 1 . M A 1h 5557 31 14h
i, ARAS R ORI T, IS P2z BT,
HEE TP XU W R TS S A e, (R bl
HI T IHERS , BEHCH R BT AR, %4 R iR %
AU TRt A SRR Al SR B AR HEAE 0.01
mol/L CaCl, &2 % 71| v 1 4 2 4 1 21 28 BURE T8 i 71
56.12 ~ 75.33 mg/kg Z A A4 . KT, KA R
(CK F NP) Kb 3 1 458 [ A8 #e 1k A SR BB Tl 4 /b,
394 62.22 mg/kg Fl 56.12 mg/kg, KIWiEER (NPK.
NP+RS 1 NPK+RS) AbH -3 (1 A Btk 4 SRR L
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%, 20k 67.52. 64.41 F1 7533 mg/kg. MifGHE
(NPK+RS il NP+RS) AbEE - 35 (1) JEAT e k4 R i
B3 v T AR AN AR B NPKFI NP A2 ) 13,
AT e Kt A A A g b — 3 A ) Al
AP AT G . AT 1A L, NPK+RS F
NP+RS Ab# 441 7 553l vk 0.20 F10.80 g/kg, 1M
NPK+RS AbH 208 & B9 0 1.19 mg/kg, NP+RS
Ab PR YR/ 8.84 mg/kg (1), NP AL FE (AR e A )
SRR D, X EARTEETL NP AL BEREAE R K FE
CHLFERIE R P 8T CK AREE, M tih s
AR L, R NP A 3 MEEM & BT
CK A BEAT K,

F 1 KGR RIS B LTI MK RS E R S 4

100 1

—e—CK —O0— NP —A— NPK

—x—NP+RS —}— NPK+RS

80 r

60

40

I EBURE I (mg/kg)

20

17 14 24 48 72 96 192 384 576 692 796
FEJBURTA) (RO
1 0.01 mol/L CaCl, FEEEZ HRETIEIE/KFE T ISR 1R RIVENE
Fig. 1 Cumulative amounts of nonexchangeable K released by successive

extraction with 0.01 mol/L CaCl, in reddish paddy soils

SEMEM (mgkg)

Table 1  Effects of long-term K fertilizer and rice straw application on contents of different forms of K in reddish paddy soils

b bL:gy il R e
RS S TR 1 RIS TR0 5 IR B G S T 5 A

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (g/kg) (g/kg)

CK 57.00 ¢ -5.30 164.97 ¢ -8.90 13.70 ¢ -0.40
NP 54.33d -7.97 161.99 ¢ -11.88 13.34d -0.76
NPK 98.86 b +36.56 194.03 a +20.16 14.10a 0.00
NP+RS 4726 ¢ -15.04 165.03 ¢ -8.84 13.30d -0.80
NPK+RS 130.92 a +68.62 175.06 b +1.19 13.90b -0.20

2.2 AEIMEREZGTAEMSKELIEZ MR

Fhah FER 1R

EI AT DR T3 AT e M OB T8 ) T 8 )
SR R R IR S E AT LR LRSS0 — g7
#ﬁﬁ~m&|@:abrm%%ﬁﬁﬁﬁ-wQ:a
+ bt YE) Iy TR Ko-Ki=a - bt; Elovich J7#:
Ki=a+blnt. FiRFERIAg, K, k355 K ARAS 4
el (mgrkg), K ARt B e as et 4 1 2
BB (mg/kg), tARMNET (h), a. b AHE
75 DPS Geit- b, K00 b s 20 1 BRI S
Xof IV F] IR AN [ Bl ) F AR AT A, 193 R
IR M B RIS 12 TR

AT Wt AR AR R AR 1 2 R A

SE=[X(K¢- K¢)/(n - 2)1" (D
A, SE Ay AR e R RAVRE R I AR R 2,
K R K53 530 A B Ttk ) 398 A8 4 1k SRR i
(R SEIMAE AR TS24 (mg/kg), n Ryl 5E 8k

4 Fpah 12 D R R Y . BRI, —

2 Jx AN Elovich 77 FE%f T8 AEAS e #717E 0.01 mol/L
CaCly 235t IR SN ) 27 I FRIEAT TRl (R
2). IBHIIEY B BHRN . — %RV AT Elovich
JrREE— DRI Rt SRPE, w1
FOBGEFTTRE: V= dKydt =bK, x t. i Ky e KR
AEHANERIRE TSR, K RINFIA] t I LIRS e B
FRRETBCEE, t A SOVAINTR], b A AEAT PR % 8)) ) 2
HREH, HESRH b H, BT AT R ¢
TR A RO R . Bk 4 TiRE I AR He
BB S) 11 2R R B 0.084 107 ~ 0.126 x
107, -15.360 x10° ~ -23.230 x 107, -4.160 x 10~ ~ -4.780
x 107 F1 1.151 x 107 ~ 1.554 x 107 ho K B A 5005 K4 40
A FEELEE G PR UL, RIRAEB pr 5ot S A
B Sz E SR, WH AR RS (), Sl
LA ERPrERZE (SE) RAE, ok, SE #ih,
PUETRELT, RZPEFREZE . 0T RN it A kb
B, 4 AT ARAS S PR IS I IR € 2 A) A S A
HEKR, HWEREHEEWEEKE, KUK 4 ANJ7
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0T b g A e P AR I A B FR R Ry o ARACHR PR
(R 0 A2 A ey A e A . A
ARG, T IR SR RS T A S SME A T 4
LRI, Elovich J7FEMbrHE 25/, K 2.00 ~
2.55; ML TR FW] B I3 T FER— 25 )%
JIFEMIACR, 435K 4.45 ~6.34. 5.34~7.77 11 5.07 ~
7.220 AEAS ML SRAURE TR 5 IR IR) € 22 (R RIAF DG R 3

L Elovich J5FEIB . 1Al 0.948™ ~ 09717 (roo =
0.708, roos=0.576), AWML TTHE . XS 1507
FERI—8h 12 D5 FE0 v 553 54 0757 ~ 0.8027
-0.636"~ -0.678" HI -0.931""~ -0.941"", WitlA. H
BOMIGUFAF Y Elovich 75 P& IR ARG 4614 N AERS
PR B LBl )12 5 FE, TR Elovich JiFE R 1E A
R LMK ARG T AR AT PR TBCRF I Bk BRAR AR AL

F2 KYEAMBMEERG TLOREKEL 4MBNEFRERESH

Table 2 Four different kinetic equations for soil K release and related parameters under long-term K fertilizer and rice straw application

Tt AbEE AT r(n=12) SE B R (Kdx10™ h)
ek i CK Ky/Ko=0.736 + 0.011t"> 0.802™ 5.30 0.126
NP Ki¢/Ko=0.767 +0.010t"2 0.782" 4.45 0.095
NPK Ki/Ko=0.759 + 0.010t"? 0.781" 5.49 0.099
NP+RS Ki/Ko=0.783 + 0.009t"> 0.757" 5.18 0.084
NPK+RS Ki/Ko=10.740 +0.011t"? 0.799" 6.34 0.121
TR )T CK (Ko- Ko = 12.463 +0.020t -0.678" 6.52 -19.560
NP (Ko- K¢) =9.976 +0.015t -0.662" 534 -15.360
NPK (Ko- Ky) = 12.487 +0.019t -0.664" 6.57 -19.010
NP+RS (Ko- Ky) =10.590 + 0.016t -0.636" 6.12 -16.420
NPK+RS (Ko- Ky) = 14.879 +0.023t -0.676 7.77 -23.230
VI iy CK In(Ko - Ko) = 2.484 + 0.005t -0.941" 6.12 -4.780
NP In(Ko - Ko) = 2.261 + 0.004t -0.936" 5.07 -4.340
NPK In(Ko - Ko) = 2.492 + 0.004t -0.935™" 6.26 -4.160
NP+RS In(Ko - Ko) = 2.301 + 0.004t -0.9317" 5.90 -4.420
NPK+RS In(Ko - Ko) = 2.663 + 0.005t -0.9417" 7.22 -4.650
Elovich J5 7% CK K¢=37.481 +3.981Lnt 0.971" 2.11 1.382
NP Ki=36.357 +3.161Lnt 0.960" 2.00 1.151
NPK Ki=43.004 + 3.892Lnt 0.958" 2.52 1.359
NP+RS Ki=42.951 + 3.474Lnt 0.948" 2.53 1.245
NPK+RS Ki=45.859 +4.731Lnt 0.970" 2.55 1.554

2.3 AEMABEH TOIEEKELTIERIREENS

ZElER L]

A5 AT e R BRORE TBCRFAE (A ST, 3l R
8 125 T AT PO 5. LN — R NN
Elovich Ji 2. {HAEAFE R, BRIt 1
AT W R B R SO R 3R 7 R N S I
MEHLKRR, FFE RN, (IR, 280k
JKAE - AR A e P OB T R AR 46 o B R R H R
R HLRR, HRRAFHEN (1~14h N KK,
PR IZEWTA N R e . HOB G R T LU AN AN
[F ) — R R AL B . 55 —73 Bt (first segment) [¥]—
G0 N RN R R, RRIBUE R s B 43 Bt (second

segment) K2 N RHFREUC, BB, 0B
(R B AL = B2 AR by ARy R R T A R I, L S b
AR 5 T B SO AL 2 A A R R B
PRITREIG, 58 Ay Ba iR IRZ 201 UG L4 MR AL
PRI JZ A RO R Pl LN E g .
T ERUIAN R RE RO A R ) S AL, AR SR A 23 B
(] = 25 05 TOVRFE 5 AN (i) il L Ak B 35 ol - S8 A AT e
B IR . 7y Be EZ T R T

y=b; min(node, X) + b, max(node, X) - ¢ (2)
X,y b HIER AR Bt o BRSO (mg/kg), X
N JSIRTA] (hD), by 25— BUfIRER, node 52X A
TS B MG fK X AH, by &5 7 B iIRbE,
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c A B T FEMAREE . T RN R, B
EaBELTR, JHE YA

y = b; min(node, X) + b, max(node, X) - bynode (3)
B s T FEH DPS 3L G o 40 B RDA 5 FR (24
WA 3, ArBRlA T R S IR s Fa A
FRIEW, 2BEZNAC AL 1) SRS e AR
# b, K/NHEFI T i NPK+RS >NPK >NP+RS>CK
>NP, 5138 796 h IAEACHe 4 BAURE S =/
HFI P — 20 %4 o K/ANEZTIR T 5 NPK+RS >
NPK >NP+RS>NP>CK; i)t B K 5t 4 0 R 06t
CUAEPE KRS T I A A e P R IR AR, BEE 2k
A AR AR ICR . 796 h (FAEAZ et B BRI
B EE by A by 1K/ U IE N B v 1
NPK+RS &b K,  H 530 H B8 I i A\ 12 () 38 iy
B AR K NP Ab 3 R RS e kB RE
AR T CK ARHE, 141 by {4 CK A =5 %,
XATEE KT NP AbBK ARG e m, A g
e EMBR R 2, R IEA A ER N RS
S e 1 i R e k2 E 7 I N R4 R A i ]
G i U S

% 3 KA HRMBERM T IR LRt
ikean o= qEVEL
Table 3 Release of K in soils using segmented straight line equations

under long-term K fertilizer and rice straw application

B y = b; min(node, X)+b, max(node, X) - b, node
node by b,
CK 52.52 0.372 4 0.008 3
NP 48.72 0.672 1 0.006 9
NPK 58.29 0.8299 0.008 9
NP + RS 56.84 0.773 1 0.007 1
NPK + RS 63.76 0.926 2 0.0101

3 WikS%ie

AP RGP AE AT e AR AR A T R
ek R SR W IR RRURE A 2, AN e A o P 36 7 R IS 1] |y
BB . Sparks A1 Jardine!" W57 A 7E & A . 52
AT AR A 2R P R B o AR e, R B e A
5 A TR PR R B ot R m DA — 2 B R AT LU
(RJAELA s T A Ko (1 PR D0 L L P A T 2R AN [ )
— RN R LT LA A R R S 2,
BT IR R P IR RE JORI I B ML A A BE SR N TR AE
o AR IRA [] it AT Ak 21 - 158 11 A8 40 Pk RS ik
HAELE 2 DAFERIF B IganT (1~14h) A HZ k

FHBAG A (14 ~796 h) ARSI KB, 204t
KFE LR L, KA EMRE, +
BT He PR SR AR IR AUAIG, KA DR Ay e A 2R
V) A2 I 2 T R S PR, T 8 ST W B 4
FXT 2 B AT e oK, 7K 2 BEZEAT W) (R A0 3 o i L
PR L2 IR, R AL G AR X 4D, B R Bt
RV AN AT B oK . AEAIFZEI 5 it Ak
P, KIS (CK M NP) IR ARAs ek
PR ER D, 25k 62.22 mg/kg F1 56.12
mg/kg; KWL FE (NPK. NP+RS I NPK+RS)
TR AR AT e A BRI B, s R T
67.52. 64.41 F175.33 mg/kg, X5 KIIHEHIALFE 115
3 MRS & R ARS8, g Ak
H (NPK+RS I NP+RS) 3 (1) JEAZ etk S BURE ik
HEES T AR (NPK AT NP) 43, X
N g5 Kt P RE e g B i )
AN IR ASAT G o it U L 1 AT B 1k A 1) R
B>, SARMEALEELE, NP ALFEVEY) (LR
WidE) M LI HEA EM A R R L CK B Z K,
st AN R Ak RO, A IR R A L IE T e Ak B
(NPK+RS) T3 EAT A1 1) SRR i e K, b
JIEL P-4 it P AR B (NP R I 20 A R e i 4k 4
(NP+RS) Wy-HIER 2, MMt (CK) FILEE
ST NP bR IR S A D . Sy AMK S A
JEFIRE B I AR BT CAALBT. <0.002 mm &fii:
it CEC Ml pH %5) 138 th/r 2 s m 11 dEAg
BB BRI BRI, A ST AR RS I e [N 2K 11
A

AWK LY B BRI — SN
Elovich 4 FP3y 52 75 Bt iR+ Wt N 4% 44 it F B0 A
R B 0] 4 8 AL e MR ARE I By ) 27 5% W 1) 25 AR
B, 4 A7 BRI AR A He v SR TS I ) ¢ 2 T34 5 3
B LA, PO i fe . —%3h J12% )7 FEAT Elovich
TiREar B R T 1K 2 K, Horh Elovich J7RE ARG
A (r=0.948"~0.9717), krifk 2 2 /N (SE = 2.00
~2.55 mg/kg), UtH] Elovich J5 F n /F Ry ik 13 A8
PR R R FRAR) Ty 900 AR 2B B AHIF ST Fp 4T 35
IR A I A A e P R T e R AE W AR B BT IR B A 1)
HERR, HRPRMAETFEINER, MREHAR /N
RS o FRATTIRIRE TSI A5 FH W B B 2k D7 AR BT S &
PR HEWT S — 2 BN, 3 B R R IR B R TR
FCRN AR 5 A BN, R R R B 1)
B, 52 201 ARG L0 R it 2 B oS
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FEfsEm, LR N, fE A e kB
BOBIU LA b, TR 5 B e B BRI L M i
AT AS [F] e I Ak B - S8 | E AT e P PR I i . K
ST ite P A RN RS B0 21 IR AR 1 A A 4 P R
MR, o3 B AT RV ) AR RE JCE  796 h 11
AT AT BB U B AL by R by RN LA
I A IR N B 1Y) NPKARS ACFIR R, H 5 ab 3
5 PR U R S R B AR A AR AL, 1) S I L I I it
PN 4R DI TTITR DI 1N

22 30k
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Effects of Long-term Application of Fertilizer and Rice Straw

on Release Kinetics of Non-exchangeable Potassium in Reddish Paddy Soil

LIAO Yu-lin'?’, ZHENG Sheng-xian'®, NIE Jun'?, XIE Jian'?, LU Yan-hong'*?, YANG Zeng-ping"**
(1 Soil and Fertilizer Institute of Hunan Province, Changsha 410125, China; 2 College of Resources and Environment, Hunan
Agricultural University, Changsha 410128, China; 3 Key Field Monitoring Experimental Station for Reddish Paddy Soil Eco-environment

in Wangcheng, Ministry of Agriculture of China, Changsha 410125, China)

Abstract: A 27 years of long-term experiment was conducted to evaluate the effects of fertilizer and rice straw application on release
characteristics of non-exchangeable potassium (K) and its release kinetics in reddish paddy soil. There were 5 treatments in study, namely: CK
(without fertilization), NP (N, P fertilizers), NPK (N, P and K fertilizers), NP+RS (NP plus rice straw) and NPK+RS (NPK plus rice straw). The
results showed that there were two different phases in change of non-exchangeable K release of each treatment, i. ., the linear increase in the first
phase (1-14 h) and slow increase in the second phase (14-796 h). The accumulations of non-exchangeable K release in the long-term K fertilization
(NPK, NP+RS and NPK+RS) treatments were higher than those in treatments where no K fertilizer was applied (CK and NP). The accumulations of
non-exchangeable K release were 62.22 mg/kg and 56.12 mg/kg in the treatments where no K fertilizer was applied (CK and NP), while 67.52, 64.41
and 75.33 mg/kg in treatments where K fertilizer were applied (NPK, NP+RS and NPK+RS), respectively. The accumulations of non-exchangeable K
release in the treatments with rice straw application (NP+RS and NPK+RS) were significantly higher than those with no application of rice straw (NP
and NPK), which may promote the change from the part of soil mineral potassium to non-exchangeable K under long-term application of rice straw.
The four kinds of kinetic equations (parabolic diffusion equation, zero-order equation, first-order equation and Elovich equation) were tested for their
suitability to describe the release of non-exchangeable K from the five different treatments. The kinetics of non-exchangeable K release for five
treatments could better be simulated by Elovich equation. The segmented straight line equation established from two different phases can better
explain the mechanism of release kinetics of non-exchangeable in reddish paddy soil.
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