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Table 1 Physical and chemical properties and potash status of soils
IN g
ABERR iy |<0.001mm s BETR] WaRw | sxm [ O
Parent Be R pH BN 2B | =28 (K %) £ 9. ¢ (%) (ppm l\) Y]
material sample | (%) |(H,0) (%) | (%) | (P%)roal|  (mea/[Potassivm | Nonexc- (ppm K)
of paddy 0. Clay O. M.| Total N[TotalP| K 100g) saturation |[hang eablc Avai-
soils CEC |percentage K lable K
1 8.1 6.57 [ 1.21 | 0.049 0.030 4.52 4.56 1.5 130.5 27.6
2 20.7 6.86 | 2.32 ] 0.107 0.044 2.46 | 11.24 1.2 812.0 53.1
3 18.6 6.13 [ 2.75 [ 0.133 0.065( 0.65 8.57 3.7 76.0 123.9
i k= 4 12.3 5.87 | 1.82 | 0,093 0.032] 2.96 5.31 2.9 397.2 60.0
Granite 5 18.6 6€.74 | 2.47 J 0.108 0.067( 2.76 { 10.00 1.9 723.0 74.2
6 8.2 5.82 | 2.32 ] 0.105 0.021} 1.50 5.05 1.8 241.4 35.5
7 25.9 5.89 ] 2.59 ) 0.117 0.045] 1.79 9.78 1.0 105.1 40.1
8 22.7 6.01 1 2.49 | 0.111 0.039] 2.19 9.22 1.3 476.7 47.7
9 13.4 6.16 [ 1.58 ( 0.084 0.021} 1.17 5.03 1.1 22.7 22.4
10 16.7 5.78 | 1.56 | 0.085 0.026| 1.45 5.75 0.7 18.4 15.9
11 15.5 6.12 1 3.00 | 0.145 0.083] 1.30 8.85 0.8 20.8 26.4
ZRE 12 42.9 5.72 | 4.26 | 0.200 0.078 1.58 { 15.62 0.5 23.2 31.1
Basalt 13 26.7 6.86 | 4.25 1 0.212 0.106{ 1.29 | 17.60 0.6 36.8 40.1
14 35.3 6.66 | 4.21 | 0.228 0.153) 1.23 | 20.42 0.7 57.3 57.1
15 32.3 6.36 | 4.74 | 0.223 0.104 1.27 | 16.02 0.5 38.6 29.2
16 28.3 5.78 | 5.64 | 0.290 0.087/ 1.08 | 18.23 0.5 32.3 36.8
17 6.2 7.54 | 3.65 | 0.181 0.093 1.83 | 16.45 1.0 135.6 64.6
18 3.1 7.33 ) 2.84 } 0.159 0.060 2.08 | 14.82 0.7 104.7 38.3
19 16.7 7.45 | 3.51 1 0.181 0.066| 2.06 | 19.26 1.1 o 154.9 82.1
20 14.6 7.23 | 2.95 ] 0.195 0.059 2.07 | 19.68 0.9 } 209.2 71.8
21 18.8 6.70 | 3.88 | 0.216 0.059 2.04 ] 19.96 0.8 i 165.6 60.8
MRy 22 10.2 5.35 | 2.46 | 0.114 0.036f 2.27 9.19 1.4 319.6 49.1
Alluvion | 53 12.3 | 5.67 | 2.17 [ 0.107 | 0.036| 2.44 | 9.58 1.0 251.5 38.2
24 17.4 5.26 | 2.18 | 0.115 0.034] 2.13 9.97 1.5 289.1 58.5
25 25.9 4,74 1 4.19 ] 0.192 0.055/ 2.01 | 15.39 0.8 183.7 50.8
26 22.8 4,971 2.46 | 0.150 0.054) 2.12] 15.01 0.9 259.1 53.6
27 33.2 5.45 | 2.55 ; 0.158 0.048 2.08 | 15.87 1.5 316.3 90.7
28 14.4 5.35 | 3.12] 0.159 0.038]| 2.03 | 14.07 0.9 172.3 46.8
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Fig. 1 Quantity/Intensity (Q/!) curve of soil potassium
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Table 2 The values of potassium thermodynamic parameters (I)

KEEGR | ge . ) PBCK
arent Sample pK - 3 p(Ca ARF o —ak meq/100g
material of No. (moles/liter) (meg/100g) (moles/liter)}
paddy soils + Mg) mo
1 3.00 0.0038 0.06 15.79
2 2.76 0.0028 0.11 39.29
3 2.39 0.0090 0.32 35.56
M 4 2.65 0.0058 0.17 29.31
Graoite 5 2.71 0.0045 0.14 31.11
6 2.91 0.0075 0.06 8.00
7 2.96. 0.0036 0.07 19.44
8 2.97 0.0029 0.08 27.59
9 3.11 0.0039 0.05 12.82
10 3.52 0.0013 0.02 15.38
1 3.24 0.0025 0.04 16.00
ZRE 12 3.21 0.0012 0.03 25.00
Basalt 13 3.23 0.0012 0.04 33.33
14 3.08 0.0018 0.08 44.44
15 2.89 0.0030 0.09 30,00
16 2.90 0.0026 0.08 30.77
17 3.05 0.0016 : 0.08 50.00
18 3.53 0.0007 0.03 42.88
19 2.82 0.0011 0.09 81.82
20 2.97 0.0011 0.08 72.73
21 3.35 0.0007 . 0.06 85.71
22 2.88 0.0038 0.09 23.68
Alluvien 23 3.05 0.0021 0.06 28.57
2 2.79 0.0034 0.14 41.18
25 2.88 0.0035 10.09 25.71
2 2.94 0.0023 0.11 47.83
7 2.76 0.0031 0.19 61.29
28 2.57 0.0025 0.10 40.00

HxRXAR(P < 0.01), AAWHKBIXHERRARAE X,

—AK® BT RS AEBNARER, RREEEF, —AK® EHEK/MNRESTER
EHX KR 1(0.13)> M RYHIK KR £(0.09)> X REHX AR L(0.05), HHATERE
X AR R ERXHSBRRE, T XREHX KB LR, F# | NNHOA BRI X
EHX AR L ARESFREITRM, TSR SE L RTSHRRMAN—FY, ERE
BXABEMRRYEXKBLH — AK® H5%# INNHOAc ERBAESHES
BRBEHEMEX (r<0.01), BEXREBX KBLIHNLEEHR.

PBCK U BAEMBERERARK, HETHMESHBURENEN. BEARE
PR R EEREHX AR X REBX K+ R4 81% 25.76 F1 25.97), 1
BRI KR N BT R A% (50.12)0 BEA MBI /KRS L H I R e R,
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HERAMGAE N, BRERREE, XEE™ ENRMEERN ABRERAKRE R
ZHXR, TRLENEHRLENANESPRERE X KB LIE 1 FX 514
93.3%, F 2 FRITHZE 38.5—57.9%; XREHWXKBLE1F4 48.5—77.3%, E2
FATHEZE 24.4—45.1%; TR KRB E 4 03K 60.9—-101.7 %, MUK
ABETHWHETFREBVFHERK, MA=ZXKBLH PBC ES5HEFREABREERE
EFMEMEXRR, RH RS A BREIEE TRKB B RTIE A

pHEL 0/l HERARHAT,

(2) ANESVSFMEESLIZ B 898K

F1ERBRABRRERNEL 4+ FRABABTALCESNRERLAKERAE
5T 30

BLE 3 A TEMR B ER MBI, AR 2 HFAIERIZESREZFEHEXS

ol BHM, pK — % P(Ca + Mg) REEHEMX ATELE 1 TRBLSHLITABEA

X, M54 ZRRNEEENARARLEERR WHIXAEEE AR G EF X KR
T HBFHTHOW EABETERRKANTERSN, RO B, —4K' 5
EZ£BHTRHBRRXRSHEOELN. BR, X5REBHEER. MNERLHRE T ITAE
HERRE,ZXKBLIH, EREBX AR LAOFHHETFRERR/, MBS HEfE
Bk, HIRHERE | FREHREEREF 7.0%,

AR 5APARERTEEHER.

PBCX REH5=38KM1 5 1 é%k“ﬂﬂ}%ttfﬁéi%ﬂiﬁ%, MA5 4 ZEHH
ERRREENRERBEEMRE, B PBCY XM ANESHABBEEES SR AR LY
ZRB RN, T ERRFHEEUX= %7&%:!:5“2'&33&01#’#?&?30

M= HKRE T+ 28 MR 28 MERIE I BEXRE, —2— P(Ca + Mg) 2% 1.12—
1.17, % P(Ca + Mg) EA FEEM,LHERA pK B9850 (B sk (OEF)) HMF6L
o FTbl, ZEVET MBS U, AL —RTlna ERFSME, MZHARE 284

REGL L 112 MEBEHL ARX BB EERE, v ac, + aws 24 0.068—0.076, /L7
R, TER o WEZIEME ARX &, A, LU o BRFE AR, HFE%H

R O/ Hi%%o FHEEELL e TR, AK® BAZ, WHGHEARY PBCK [au

SRR | %R BARNEBIOITH 4o LE + FAISRALEREE 355 58
ag

B IRPE AR 047, TR 10 5 0L L BIAER.

BHh & LRI IN NHOAc e 5%k 3 Fidl& SHTifEM
ROWMEH, AHUNERSEREHEXAKRELE 1 ZFEREBLTE —EAXME, &+
# IN NHOAc BBRABEELREHXABLES + FABRFEFASH I X T=
RABLBREEN. BEMORHE, PBCC MEEELHHE IN NHOAc X,

(2) RH¥SHDEMA

R Cac®™ WEEFENOFES S, SH=ZXKBL PBC EEF 1 FLAXEN
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Table 3 Results of pot experimeats of rice
ABLEE | twas|®ieEw| ®12 |zigEm| w13 | o0 SXE L ELR
Pareat Sample |HEANFRASRESTR| AHEK | GERER = i mﬂl’
material No. (g/pot) (%) %k (%) (g/pot) | (mg K/pot)
of paddy First crop | First crop | (mgk/pot) | First crop Four crops | Four crops
soils grain yield of| yield of |[First crop K| K uptake total grain total K
unfertilized grain uptake from yield of uptake from
soil unfertilized unfertilized | unfertilized
soil soil soil
1 17.85 51.42 253.8 27.41 64.05 752.4
2 25.39 83.81 732.8 45,40 98,76 1564.8
3 27.17 93.29 838.5 62.56 71.36 1435.1
TR 4 19.92 91,62 362.1 28.29 61.59 829.3
Graaite 5 21,71 75.88 629.7 50.19 89.85 1312.1
6 12.24 61.51 234.6 24.64 56.77 661.1
7 13.85 64.11 234.5 27.71 61.55 683.8
8 20.14 86.32 367.9 33,04 69.43 864.6
9 16.86 54.37 83.7 12.88 47.11 379.1
10 17.25 78.52 78.1 11.92 47.64 347.2
11 15.32 48.50 134.5 10.33 45,00 452.8
ZRA 12 15.32 59.82 201.6 24.24 46.81 552.6
Basalx 13 25.07 70.52 202.4 15.65 61.19 579.8
14 29.67 77.33 419.9 29.73 77.60 922.5
15 22.53 57.28 201.0 16.99 52.66 529.5
16 19.76 52.89 163.9 15.21 57.46 573.3
17 26.00 72.56 298.2 48.38 88.06 890.6
18 19.31 56.28 166.9 25.37 76.17 660.2
19 29.79 97.29 486.8 56.67 98.04 1283.4
20 26.80 84.62 368.0 48.31 92.56 1174.2
21 24.66 81.28 294.4 37.83 80.53 950.5
MRy 22 20.38 50.36 188.6 23.41 68.18 731.3
Allevioo 23 19.17 53.86 149.4 23.45 68.47 641.5
24 27.18 78.17 253.5 31.17 80.92 838.2
25 28.08 75.36 242.9 33.89 79.75 802.7
26 28.09 82,74 280.2 36,84 90.47 1018.5
27 24.38 91.14 399.4 69.57 106.79 1296.1
28 25.52 58.19 210.9 22.98 92,06 859.2

B PRAAX AR, BERH PBCY X T ABRERIEIRE% 46 (R YE/100 %
1)/ (RS FIF) AR 3, R PBCX 3 FARERIS RIGFRA H640(E R 4 &/

100 1)/ (BESF/H), EREWX ARBE pK — % P(Ca + Mg), —RTlnag §1 —AK®
5t F KRR AL SR BI2Y 2.84, 5400 & /3555 FA0 0.08 R M &/100 B+, NFixis
PBCX, PBCX F1 —AK° ISRERATFXE pK — % P(Ca + Mg) 1 —RTlnsy {8,

FHHE RS - BB o
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Table 4 The values of potassium thermodynamic parameters (I1)

<

JEEE | ems |
material of Sample cal/mol. moles/liter meq/l?Og
paddy soils No. moles/liter

1 5.66 X10° 2.62X10* 229

2 5.33%10° 2.01%10-* 547

3 4.82%10° 6.46 %107 495

Tt K 4 5.20X10° 3.97%10¢ 428

Graoite 5 5,28%10° 3.22%107 435

6 . 5.54X10° 5.27 %10 114

7 5.62%10° 2.50 %10~ 280

8 5.62%10° 2,08 %107 385

9 5.82%10° 2.73 X107 183

10 6.36%10° 9.16X10~* 218

11 5.96 X 10° 1.84X10~* 217

ZR A 12 5.96 X 10° 8.59%10~* 349

Basalt 13 5.96 % 10° 8.76 X 10~ 457

14 ' 5.76 X 10° 1.32%10° 606

15 5.50 X 10° 2.12%107* 425

16 5.54%10° 1.77X10-¢ 452

17 5.71%10° 1.18X10* 678

18 6.36X10° 4.78X10 628

19 5.39%10° 8.51%10~* 1058

20 5,58 % 10° 8.43X 10~ 949

2 6.12%X10° 5.20X 10~ 1154

_ 2 5.50X 10 2.66 %107 338

Alluvion 23 5.73%10° 1.52%10°* 395

2 5.38%10° 2.40%10°4 583

25 5.50X10° 2.50 X104 360

26 5.57 % 10° 1.67X107 659

27 5.32%10° 2.26 X107 841

28 4,77 % 10° 1.76X10~* 568

$ ¥ X MW
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APPLICATION OF THERMODYNAMIC PARAMETERS
IN DIAGNOSING POTASSIUM REQUIREMENT
OF PADDY SOILS

Lin Zhongyan

(Deparsmens of Soil and Agriculiural Chemissry, Sowsh China Agriculiural Usniversity)

Summary

Paddy soils in the granitic area, basaltic area and the Pearl River Delta of South China
were used in pot experiments, their potassium potential pK —1/2p(Ca+ Mg), equilibrium potas-
sium activity ratio AR.* labile or exchangeable potassium — AK® and potential buffering capa-
city PBC* were determined according to Beckett’s method.

Correlation analysis was made between the data obtained and the grain yield and potas-
sium uptake of rice of the first crop and the continuous four crops. Results showed that pK—
1/2p(Ca+Mg) of the paddy soil in the granitic area was the smallest, 4R" and —AK® were
the greatest while those of the paddy soils in the basaltic area were opposite. PBC* of the paddy
soils in the alluvial area was the greatest. pK—1/2p(Ca+ Mg) and —AK® of the paddy soils in
the granitic area were significantly correlated with the parameters of the first crop. PBC* of three
type paddy soils was significantly correlated with both of the first crop and the continuous
four crops, while ARo* was opposite. It this study, ac, +ayg was constant. The critical values
of pK—1/2p(Ca+Mg), —RTlnax and — AK® of the paddy soils in the granitic area for the ex-
periment were about 2.84, 5400 (cal/mol) and 0.08 (meq/100g) respectively. PBC® of three paddy
soils was about 46 (meq/100g)/(moles/litea)"*.



