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Table 1 Main physical and chemical properties of the experimental soils
“ BERR |FRHB(ERH) HEFXHlt| <HR TEELIFD
frat+ | REH I FEaA :
* Parent | XIS | oH RO |cemol/kat )| Ce/t00gty | Main clay
Soil Localit . (Interna- Cla mineral
¥ material tional) ¥ CEC Total K (<2pm)
Kot | IAELE | RERRY | 8K | 8.01]36.5 20.3 2.20 (Mﬂif{,)
ain B R=TiR8 %@Eﬁé&iﬂ ¥4 [ 4.06 | 40.4 7.20 1.51 (thi(,V)
HERiS X HM
(BRt) |CARME | TREL | WBmsit | 432|234 14.1 1.28 K, V)
KEt+ | IATICE | KiImEY | Mt | 6.11]9.90 13.1 1.46 (H?AJ;V)

E: #p HM, Mi, VvV, K, Mt 4 8IREKXZH. 2R ER- AV A XHA,

M AR, B 30% H,0, ZRAHLR-#EKIH 10:1 BER-MER, L@FEH 8 20—
30 r%h,1d 140 BRI pH £ 9.5, WK <4% TRBR, REXR3 ]I EAREZERER
FNZRE,RALRIHEEL/FRER LS 0—20m, 2—108m, 10—500km =fok RN M, ATFF
BN BEEA 1ool/L CaCl, RELF=MEN BT, REBHKR. Y AERE REMMLER,
F60C THTREMNRLEN K. HETHEIMEFN T RFEINFAR RS WA
GERAR L BARKREH K 50mg, L —RILFLE,FIR Me-H HiaM),7ZE Philips X-H4R
TS L Cuke HEFATEE. FEEER ETHEENARL LT BT EER, WHEhRBFF
FMAEHETILEER S

L= AESERNER EIOELEREIRA I, &RER 2.5k RT LR ALTER
TELE G L EAK I 101 HRTBEBLAMNBABER BB 2030 1L, B = 9000

wl (IR RPN, B LR 7 BRI (<4%)0 B = Bxtanx L7, Gu=Roxi, A0

fgHE,E AR EERR IS 0—2, 2—10, 10—-50um =R EFR SRS THEHNRNA
© KHE IR BASMT ST SRR SR AR K BRTRE, 2. AEIMARKNSN
BAEKZBIRER 5.008 T 105C THTHREUETEHRASHRENE B,

LRMELMBEHENRNSMA HF-HCIO, M{tEk, THRHEEN BT S KPR RER, Fxk
. ER RS HFNEES B pH71mol/L NHOAc ¥k, 2mol/L 2% HNO, ¥, 1mol/L HNO, P&
FHED 10 8. HEERTEA 1mol/L NH,0Ac BiE R, U HBROFHAXEER T, A
BBE(EVF IR R EARRBE SN HRERE [EUF-K(0—10min)], K& [EUF-K(0—
35min)] [ ErhAR [EUFP-K(30—35min)],

(=) Rtk

1L EERE  BEREGEKS2-2-22 SHERRAER: AMLHEES 9 K.Hit 364k, ¥t
2kg, RHEFE, RER. BB TENT NG ke fA 0.158N, 0.108 P,0, MIERMMET
F)o THEE 40 KK, [EIBE 25—30 RIH — R, W H MG Ro

ZYBEEEBEOMEAN T RAETEEREUREARLBOEHE . EIERT.

1 thastee 3141 >100m, <10km EHLKKITRER DY igster, SN LM>10Um, <10Um HE&
REYITRERE], b NN T MBI TREIER (cm), 105 « AN MBI ITEER (co). 1.7 HESHH
B (<10Um) FUFERRIAKER R,
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LEMA SR BRAENBREESRFRAE HALE=MEE (0—280n, 2—10pm, 10—
S0Mm ), EH 3 4>, 3k 36 MRAR LB, RHA 250ml BRI GMIERL) . KRET 10 BIFHRF
E6K 1208 STHRPDTFRORRSEA LRYEHA, HEXBIMEAR K # 5 (B4 0.01208N,
0.0120g P,0, MERMBILER)e THi: KT 8 BR/HLBERE 22 H/% ERIAMN 30 REHo Ak
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Table 2 The composition of secondary minerals in various fractions of seils (9%)
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LE#L WNES (0—2um) WHEFHUENENEGI%) AREEHE
(2OFERT%), HEBERBOERT Y. AR WHERNEN LRERERRELX,
HANRESIT ML EE —ERTNAREH. WBR (2—10um) MPKL (10—
S0pm) REFHPIURFENE, HERSHWRRBR,



270

+ - | =4 # 31 %

®3 ERATEANEPEIRIATHEIRV(%)

Table 3 The contents of main K-bearing minerals in various fractions of soil

0—2pm 2—10pm 10--50ptm
1 Soil
I Mi K-Fieldspar I Mi K-Fieldspar I Mi K-Fieldspas
¢ ko 3.6 38.5 \A'A 1.80 26.9 VVw 0.9 19.6 vw
[18: 0.7 31.5 0 0.40| 26.6 0 0.1 8.4 VvVvw
j g8 ] 1.4 30.3 vvw 0.3 19.8 \AA 0.1 12.0 vw
3. 1.9 29.6 0 0.6 29.7 \AA 0.3 18.0 vvw
% 1. Mi: £8; K-Fieldspar: 8FKE; 2.-ZRNARKEANANR (K,.0%) S84 10%; 9—15%;

3.%h VVW, VW RRG ¥ X-HETH&RE > 51R 10, 20,

®4 EM=ANBEAIREHRIR (K,.mg/5), £ KB/ HBR

Table 4 The amount of k absorbed (K mg/pot) and the amount of growth
(g/pot) of pot-culture crops on three fractions of soils

43 Barley BEHE Ryegrass
+ % BE | amk® | pekB | oB#R | | zeous MERR
Soil (Rm) Amount of |[Amount of | Amount of Slgmhf:ance level of Amount of
difference
K absorbed | growth |K absorbed P0.05 P0.01 growth
0—2 29.8 1.04 67.30 a A 2.02
i ¢ 2—10 16.3 0.74 53.90 b B 1.70
10—50 9.71 0.60 38.90 ¢ c 1.50
0—2 0.73 0.18 5.28 a A 0.50
a M 2—10 0.77 0.24 3,84 b B 0.60
10—50 0.66 1.70 2.48 c C 0.54
0—2 7.12 0.66 8.63 a A 1.40
gt | 2—10 3.26 0.47 1.36 b B 0.85
10—50 1.22 0.24 2.84 c C 0.46
0—2 11.50 0.80 12.70 s A 1.79
'3 2—10 5.08 0.54 5.52 b B 0.99
10—50 2.25 0.36 4.60 c B 0.74

H: FREYERRBA 0 XRELA, AR HR, nEXBYHRFEZN,

2.8 13 0—2um WRH X-SR AT HIGLIES A RE, HX S8 56%. O
BB, SRR AP REFT HARGRER, T HARETERR SRR XK.
0—2pm ¥ 53 KRR L5 W AR FIA N E(60%), KRR IR A(31 %)
MEA(10%), 2—10um A 10—50um R Z P EAR LREREF Y. SEHLMEE, K

3. iR

D 2P REASHABEHC, THEXRASSHFRARDAAYE, THEXEFIERERE, RURGRER
MEGERILFEZHUR 3 hRAREEERASELHRRRSRIOF6.
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Table 6 The comparation of contents (K mg/kg soil) of K forms among
various particle fractions of seils (K mg/kg soil)

e | JEEE | ARE | EW® | pUFK | EUF-K | EUF-K | &
< Qu.u: ly Available lowly
(m) javailable |75 5 available | o 3omin|0—35min 30—35min| (%)
Soil Particle Total
size K,mg/kg+ K
0—2 | 231.3 | 414.1 1566.1 | 334.3 | 567.8 | 233.5 3.78
®H L 2—10 | 121.1 | 200.6 979.7 | 206.6 | 366.6 | 160.0 2.55
10—50 | 72.0 | 142.4 846.0 | 193.7 | 319.2 | 137.8 1.77
0—2 54.4 61.4 230.1 | 38.4 71.8 33.4 2.75
o 210 | 44.8 46.9 165.6 | 23.2 49.2 26.0 2.26
1050 | 13.8 17.2 7.3 | 20.0 38.0 18.0 0.724
0—2 | 111.0 | 131.4 590.6 | 42.0 96.0 54.0 2.76
KN 2—10 | 38.8 42.4 274.0 | 29.3 65.9 36.6 1.69
10—s0 | 12.7 14.4 79.9 | 37.0 64.5 27.5 1.01
0—2 | 128.1 178.4 697.7 | 60.4 | 182.6 | 122.2 2.78
wm+ 210 | 55.4 | 102.5 419.5 | 41.6 91.0 49.4 2.56
10—50 | 16.4 24.1 64.2 | 23.7 56.2 32.5 1.54
T H R R,

4 RELE SRR EARRETOHE S, 0—2um NEPRER T YLLK B
AHEMSL), HAREEFAQI%ITEG (18%), 7 2—10wm HFHHE —EZHH
MARER, KEL=fNEENTHERSEHLOEEL, BEHML =ML PHUZ
FRIGAE 9, Mok # L LUE R RARB S E,.

Ot ERENEEESAVERLK, FRONZBERMEE IER 2N
T, MERANERA x-ray (T5THRGRE RIGRNES, B TEEESHTHEE
Dls#l e, ARERE L, U Sy WS BRI, Rh =8 5B RS, A%
#|EERAHB =,

(2) FELBABHNRHHABRR

F 4RO TH=MERARAE REZENRHFR ERBHEE T EN2EKT
R, ERXERAREREIE 1% BEEKE,

N TRREAAELRAAZ BEERAR ERBNERFBUEHL>KH L >H
bR >, 1T H E A AEE 5% BEM K, B 0—2pm KL KA A LIRIA X Fh
F AR, REA 1% BEEKE(LR 5)

BRAFERMEERRBEENERZAGR 6, I LR=MEZRI LR SR
i TN RN R T ARENESDESEERIENSREF B2 HH
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Table 7 The contents of total K distributed in various particle size fractions of soils

. 4]
T P stgpw FETATEER simem | tmew
BRAR(%) (g/100g+) (%)
b | (pm) . 2HR (g/100g 1)
. ) . Particle Total K % of total
Soil Particle size . (g/100g 1 ki) distributed in K ia total Total K
Composition each particle
of soil Total K ach party soil K in soil
size fraction
0—2 33.8 3.78 1.28 58.2
2—10 20.8 2.55 0.53 24.1
&+ 10—50 23.1 1.77 0.41 18.6 2.20
0—50 77.7 2.20 100.9
>50 22.3 1.40 0.05 2.09
0—2 32.4 2.75 0.89 59.0
2—10 17.2 2.26 0.39 25.8
i 10—50 30.8 0.72 0.22 14.8 1.51
0—50 80.4 1.50 99.3
>50 17.5 0.11 0.01 0.66
0—2 20.5 2.76 0.57 44,2
2—10 19.7 1.69 0.38 26.0
Eim 10—50 38.9 1.01 0.39 30.7 1.28
0—50 79.1 1.29 100.8
>>50 20.9 0.71 0.01 0.67
o—2 10.2 2.78 0.28 19.4
2—10 7.6 2,58 0.19 13.3
KE+ 10—50 50.2 1.54 0.77 52.9 1.46
0—50 68.0 1.25 85.6
>50 32.0 0.15 0.04 2.71

& 2FROMEREEAk, RS,

E>KEL>EIRE> T,

ERREA, - = Fh 5 B L BRRE D R/NE 0—2pm > 2—10pm > 10—50pm, [FF
BEEAREARFEDIODREF L >RE L >HRE> O, X5RF L ERFER
ZHEHTHERBMCNE—B 18 0—2um SHF AR . SREFI RNV, fL49
BEARERKER,

(2) I REXSHFELRTANEPHIHBRAMN L REAFRHNHPE

TR WA ELAERHELE 0—2pm, 2—10pm, 10—50um ZFRLH B &
BEANBREZ TR, FET LHE 0—2pum N HPH ER T EHE B EETHERE
FRFZTRESS, RP T MHEZEELETE 0—2pm H45, X5(—)ITIRHER—B.
BRRELN, TEMRETBM M AR SR EARERREREE LR RMATER,
{HRE T2 HMEE/LHESE 10—50um MR D EBINLAE 2—10um ¥ % F 1
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Table 9 The amount of K absorbed (K mg/pot) and the yield (g/pot) of crops
and their relations to the contents of soil K forms (K,mg/kg soil)

HH aliad T A Kt
Yellow chao Yellow brown
Item soil Red soil carth Chao soil grey
Uk 152.8 54.4 38.1 26.2
B 244.7 57.9 51.2 36.9
. @ 1099. 4 212.7 321.1 279.4
EUF-K(0—30min) 218.0 31.1 61.1 52.6
EUF-K(0—35min) 385.0 64.1 130.0 112.0
EUF-K(30—35min) 167.0 33.0 68.5 59.0
w—F =ERK ik 879.9 290.4 346.5 219.2
By =EpLskl 42.8 23.0 34.1 33.0
w_F FEERK K 882.6 116.0 70.9 67.4
P 49,0 2.06 3.47 3.15
X B FRE®R) 26.22 14.67 18.54 19.56
R MR 81.3 8.47 14.2 12.0
B==F BKRE 183.7 0 26.7 13.0
=R 5.50 0 1.57 0.105
X & THRE® 21.9 0 13.2 5.88
TRE/E 16.8 0 12.9 3.00

1) 4+ 5LARAEDKREKR.

&5, UK 3 L e, 10—50um #8437 33 B SELBIA 50.2% , AHENITS e
HEETZES, S1HE¥529%, AL, FET L% 0—2um, 2—10um B
WA EHERA ARH 2HSE, KB LR K. FETIE 0—50um Bore
FNZHA AR ERASR, O RESKRFERR D> ERA> K >
HOXE5THEREARGERERSBRNEAABRRAT S —BL XA —BRH LA
PR DA NRET LB EPT WAR, &5 TR HKE XK.

W& 7 EFEY, KMLEEE 15% £FEET>50um RN FHERS, K=
MM RE <Soum NEHTNEBRSTHELFREAX FHA, HLWLMF0—98%
FETLIESAT IS, Bk, R TI RN SR M eEA LFET 138 <50um
NG, THMEHEHEERET <50um LRI S WHK,0—10pm YA RAER
T AR SENES IEOMER I LN ER,

HAEWRR AFRENAERBRRTEHFEELE 9, HAEITLHOMTE X
AF R RER L > B> K L >08, x50 LA T L% 0—50um 7%
T ERTHARSR, 2R ARANERASRSRIEF R, ATLMLIR 1%
ANRSL TP ST AR, EER & BYUE T 1B BLFREE So

g2 % X ®&
Lok B R 1982: PR BUVIRE MBI L AR LM LR RE SRE LY (RF) B HREEN
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RELATIONSHIP BETWEEN THE COMPOSITION AND
CONTENTS OF POTASSIUM-SUPPLYING POWER
OF SOILS STUDIED USING THE BIOLOG-
ICAL TEST TECHNIQUE

Zheng Wenjuan and Bao Shidan
(Nanjing Agriculiural University, Nanfing, 210014)

Summary

In this work, assaying of minerals and pot experiments with the graminaceous
crop-ryegrass, rice and barley as the indicator crops were carried out by using che-
mical methods and Electro-Ultrofiltration technique to study the varieties of soil K
forms as well as their distribution invarious particle fractions of soils (yellow chao
soil, yellow brown earth, grey chao soil and red soil) and their relations to the K-
supplying power of the soils. The main results obtained are as follows:

In the four kinds of soils, secondary K-bearing minerals, primary K-bearing
minerals and total K of the soils were mostly distributed in the particle fraction
<50um, and the richest in the particle fraction <2pm. The varieties and contents
of K-bearing minerals gradually decreased with the increase of particle size of the
three fractions of the soils. The order of K-supplying power of the three fractions
was: 0—2um 3 2—10pm > 10—50pm.

The order of the amount of K-bearing minerals and K-supplying power in the
same particle fraction of the soils was: yellow chao soil 3 grey chao soil > yellow
brown earth > red soil.

But the order of the K-supplying power of the four whole soils was yellow chao
soil > yellow brown earth = grey chao soil > red soil, which was incompletely
in agreement with the order of the amount of K-bearing minerals in various parti-
cle fractions of soil. This showed that K-supplying power of soils was related not
only to the K-bearing mineral composition of soil but also to soil texture.

Key words K-bearing minerals, Biological test, Particle composition of soil,

K-supplying power



