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Table 1 Basic properties of the soils

-0 i CEC = . 2 EHH

KR /R ot
X ; . . pH 0.M. Clay Total K Slowly avail.K Avail.K
fowation. Sl genus - Soll. species @ @ S gy @) (mek)
W  OREE  gWiEm 6.5 17.34 117.0 13.15 19.50 117.0 98.1
gy mE 52 17.45 98.3 12.53 16.16 167.0 182.0
dEw  KisREH ¥&ER 7.0 40.73 224.9 29.91 21.36 629.0 165.0
TeRH 6.7 30.73 209.7 28.51 26.00 724.0 234.0
BT 4iEEEH KBEM 7.9 22.84 264.8 31.72 30.06 987.0 200.0
“®m@ 79 25.65 329.2 32.66 30.00 839.0 213.0

2 ZR51HE

21 REKBIHRRSENTHRLORE -

21.1 HRARERR 15664 LIEHRM R SR (RDEN, REKBLLHSE
B7E6. 0~30. 8g/kg2 [d] , T4 16. 8¢ /kg, B FHEH PR & B (14. 3g/kg). HLE L4
WA RIRAE, RGO T EAEE L LM, SHEPLKT, 24 % B7E10g/kg~25g/kgld]
B9 3%, FRIKEMEEKRE L, HAH SR VLRI E> KRR R >R
e H, 3t B, 3% L8, 4 14748, 2%, 51. 7% F163. 3% 1y 3, Fo 4 #7 4 MK b 7255 kg~
20. 0g/kg, 20g kg~ 15g kg1 15g /kg~10g kg3 R &K F L, X thE— S BE LRRT
FEKBERAR FREY L REFHLH,
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Table 2 Total potassium status of paddy soils developed from purple soils

< HERR
e HEH anfe :;J:; Distribution of total K (g/kg, %)
Sol type  Number of sos 0 (&)%) >2  26~20 20~15 15~10 <10
RekEL 1566 6.0~30.8 16.81 3.4 18.0 4.3 29.0 6.3
TRRE 248 6.0~21.6 14.23 2.0 21.8 65.3 10.9
ERE@ 1011 7.3~28.6 16.46 3.9 12.8 51.7 26.6 5.0
aERRE 307 8.1~30.8 20.34 4.9 48.2 37.8 1.5 1.6

FE KRS L H S BN R A TE 14~338mg kg [] , T3 497 5mg/kg(£3). 7
£E T IREBF SRR, BUEKF, H60% A4 3B & BT 100mg kg, -
BALEF AR 1 R P %R T KT, B K B L3R AR SRR A ER ., FRLHZ
HAHEFABRA L ESFHAM, LREERASRE I RLT TR AFE—ENKFERR
(r=0.576* * ,n=40), 2HSBREMN 1K, HHERHFSEE L LEHE. LERED.KIFE
SRR H 0L 56 VR H 3 4P A2 100mg kg A T B 4843 51 #50. 8% . 58. 2% M172.9%.
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Table 3 Available potassium of paddy soils developed from purple soils

] st AR
+if RAH Range Mean Distribution of total K (g/kg, %)
Soll type  Number of soils ) (g/kg)  >200 200~150 150~100 100~50 50~30 <30
rekst 1566 14~338 97.5 4.7 11.1 2.8 48.3 10.1
aARRH 248 14~.224 85 1.2 9.4 16.5 53.2 14.5 1.0
HEEREH 1011 32~338 97.7 5.7 11.2 24.6 50.2 8.3 5.2
qERRE 307 32287 107 4.3 13.0 31.9 38.1 12.7
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FEKBIFRERTERERBEYR, —BoaMEFTHRET YRR FILE
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A, BEKFLANEEHES LR 90 (R, FETT Y RB P REZHEUE
HUTYF MK A S B PRER TR0, & 67 995. 1~98.9% , LILT R VB H
B BB T L AR S U6 TR R0 4 4 V8 FT B0 PL 49 U B 3 s TR E T R R BR L 90 2 18 1 B0k
R BB A R FEAE T R (A 2 T B 3 e v 4 MUK V8 b D K VB P 8 (8 SR 2808 )X
&5 R4 A50. 421~3. 65% Fn0. 225~1. 321% %, AL £ R A HRK. REFRNHBAIRL
ST LR Y8 N AL bR, BT, B R RARER LR P BT R U B EMH R E Bk
EULEEUESATHRE L2255 A, R E6KE LR LN X B H100mg/ kg, B
#550mg kgt 8, % AR L —FE BT ERN T YN EBIFL. 4~2. 0FF , ZHRI40~
50%, Bl — Vet i 2 A R LA BT 2~ 3 E MR R MBI . AW 1ED
Ok RS8N )BFETE, TRERF RSN RA BE TR EEWEIREEREIN, -
BB NG S R B TR B LA R A K T B FOR KT . MEMEBRANEKIINK
WS T ERRBEY WA 576.95% (5), 3 IR T 1 853 504 f R (X 5 10. 816 AN
12.24%, XBEU L IRERFRERAN SR ERELBAOERIRARK BREFE
M. EYERERIBRPRBRARETER KB T LETHH~ZRH ~ERHX—1
AL T MR FEALE B B R B BOR
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Table 4 Distribution of potassium in variou forms in the soils.

i O ER® Avil K @xm Sowly aval.K F9® Minenl K

Soll tyP¢ g Ramge  9ff Mean  %#§ Range My Men  A5#§ Range 9 Mean
aTRRER 0.225~0.712 0.426 0.421~1.37 1.01 98.1~98.8 98.57
WAEEM  0.334~1.321 0.654 1.83~3.65 . 2.84 95.1~97.8 96.71
wizk®E  0.471~0.736 0.589 1.95~3.29 2.87 96.0~97.6 96.74
gHKBE  0.225~1.321 0.554 0.421~3.65 2.07 95.1~.98.8 97.46
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Table 5 Relationship of soil patassium forms and uptake of potassium by crops.

+i3 x4y Rapidly avai.K BEer  Slowly avai.K 744 Mineral K

Sol t9P¢ 54§ Range My Mean  %#G Range My Mean kg Range (5 Mean
(IR iRM 3.07~21.86 12.93 7.36~16.26 14.34 58.61~78.78 72.73
KEERHA -1.62~15.84 10.47 5.78~16.72 12.24 62.45~-83.67 77.29
TR REH -3.42~-18.62 8.59 6.82~12.32 9.62 68.26~-89.85 81.79
BRKBL -3.42~-21.86 10.81 5.78~16.72 12.24 58.61~89.85 76.95

2.2 T MENER

RBEF M 1. Omol. I"HNO,E B — KN LR P RBH W EH, XS REET2: 1B
1T YRB P (EFRZEEL), E2: 18K L7 YR EPEREESE D — 54 F 865 1. 0mol.
L'HNO, — R M SR $7.(Fx R R 1L, R T AR ), BT WA 5L WELET YRS
TR B AR —4E, 7T A 1. Omol . L"HNOsift — 35 BTR B, SR % 8 2 [ M E 54k, B R
B, ERFIERE RSB (R BOE B ) X 3868 50 A Sk R 4 i - 3480 0 VR i A5 4R
KEy g m'el,
22,1 HEEXW A1 Omol. L'HNOSR B (BR %) LR % 4P /=, 75 1. Omol. L'HNOGSR B
TR, TLUAK R L RT YR (EERBRL)AERNT, ERRERRBRXB LT U
HRERAE N . EIFR, DR YA OB EE R RN W E K ES TR, BRAKXE,
TR YO R B FMERE R+ 5R89, 8008 (481K IR T Y 7 i B U i &
A BB L. 5~2. OFF, BRI 105350 9 AR Y47 B0 R BB T A B P I 2T~ 44 % , B
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Fig.2 Release of mineral K in soil particle
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ARG — ) hE BNy 878, Elovich 718, RRHBERER. EXA—
%3} /177 2, Elovich 75 B fiFreundlich T B &7 WHBER B S AR R (H1,2)4R (X
6)FMH, X=FHHFHEHRBFLATHETWHNER. SABANFTREAX
RECEREER RYORE , UFreundlich 7 B S B EBIF, U— RS HETBRWE#
HxEE, —%31)1% 77 B2 % Ka, Elovichy #2/) 5 BbF Freundlich 5 #2492 8m, A3 1%
FROFREXRE, EZASREALEE EHTLHCHR RSN FELBNEESE, B
ZEMRNRRT LRESERGT . FUFNEREE. RRERRSX=REREZ
IRI#RAE T B EHEARSE (B4 5140. 636 * ,0.999 * * #1-0.583 * ,n=14),3# B, HEM L, B
RERRR S — %3 /%75 BKafH fFreundlich 5 Bm{H 2 8] B ML 4 R 81 B , R HElovich
BEPOES RREF RN R WM RERF, AR R B BB, AX— & X L, Elovich7
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bR i+ 0BT 43 ) 1 K T B 3 T M.

2.3 TGRSR AL .

TRER R CHRAEPRKEESR, EIHEE BL T FHSHALIB S REYRK
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Table 6 Kinetic equation of mineral potassium release

—RHNEHTR Elovich 18 Freundlichy &
+3; First order kinetic equation Elovich equation " Freundlich equation

Soil type Inq, = Kat + Ingo q=2a+ bint Ingi=InK + (1/m)Int

Ka Go r a b r K m r
aypem 0.0132 53.1 0.962 -52.7 42.8 0.985 16.8 2.08 0.999
ayH 0.0162 64.4 0.927 -115.2 71.2 0.990 15.7 1.69 0.999
RREH 0.0208 217.2 0.932 -714.3  367.2 0.992 33.0 1.29 0.995
gEER 0.0188  322.9 0.946  -830.5 456.2 0.989 59.3 1.43 0.996
K% H 0.0172 374.9 °~ 0.946 -774.0  458.2 0.989 81.9 1.58 0.999
R H 0.0174  397.7  0.949  -848.1 492.8 0.987 86.2 1.67 0.996
% |1~0.25 0.210 80.7 0.928 -274.6 139.9 0.990 12.0 1.27 0.996
# 10.25~0.01 0.0199  325.0 0.923  -956.2 506.6 0.993 62.9 1.34 0.994
# [0.01~0.002 0.0225  447.6 0.928 -1792.7  879.1 0.988 58.4 1.19 0.995
H [<0.002 0.0228  530.0 0.928 -2233.7 1077 0.978 71.2 1.20 0.996
g [1~0.25 0.0208 107.0 0.923 -335.2 181.2 0.992 16.1 1.28 0.994
m 10.256~0.01 0.0193  536.0 0.932 -1470.0 792.6 0.991 94.5 1.39 0.997
# {0.01~0.002 0.0214 642.6 0.938 -2299.0 1154 0.986 94.7 1.26 0.998
H |<0.002 0.0222 661.8 0.943 -2594.7 1274 0.983 92.2 1.22 0.999

#:

(Dg— RBUREECR (mg/kg) ;t— B8] (5384 ; (2)T0.05 = 0.707:00.01 = 0.834;n=8
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Fig.3 Production of avaliable K in the soils
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Table 7 Kinetic equation of availiable potassium production in the soils

Elovichy 12 Freundlichy 12

b= Elovich equation q¢+ a + bint Freundlich equation Ing=InK + (1/m)int
Soil type

a b r k m r

ayRH - 57.9 11.7 0.872 55.3 6.33 0.828

Yy | 45.6 11.3 0.871 43.4 5.49 0.839

FEEH 81.5 15.6 08.95 79.0 6.74 0.848

5% 30488 154.4 22.9 0.915 152.5 8.44 0.872

KEREH 67.4 12.6 0.953 67.8 7.34 0.921

—_ % H 60.2 14.3 0.936 59.4 5.43 0.886

B F XM
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POTASSIUM RELEASE AND ITS AVAILABILITY IN
PADDY SOILS DEVELOPED FROM PURPLE SOILS

Wei chao fu Yang Jianhong Qu Ming Xie Deti Wei Shigiang
(College of resource and Environment, Southwest Agri. Univ., Chongqing 400716)

Abstract There are medium contents of total K and lesser medium contents of
available K in the paddy soils developed from pruple soils so that soil K is not
sufficlent for potassium requirement of crops in short. Mineral K accounts for
76.95% of potassium uptaken by crops, while slowly available K and available K
only accounts for 12. 24% and 10. 84%, respectively. The release of mineral K in the
soils gradually decrease with prolonging of time and significantly increase with
decreasing of size of soil particle. The accumulative releasing capacity of mineral K
during 80 min is 1.5~2.0times of slowly available K, and releasing capacity in 80
min can reach 0.8~8.8 mg/(kg.min). The formation of soil available K may tend
towards constant with extending of time. The inconsistency of sequences of releasing
capacity of mineral K and formating capacity of available K in various solls insults
from their mechanisms and soil properties. The releasing proccesses of mineral K
and the formalating proccesses of available K can fit by the Elovich equation, in
which b values can express the rate of these proccesses.

Key words Potsssium availability Potassium release Mineral potassium Elovich

equation Purple paddy soil



