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A X RARFEE AR Y S, BT 7L B R S x L EM Y, X%
SRR | ENRENARE TSRS SARALE, RACRAYHENEES
W, 2 B 7 R0 S M 0 0 R AR A B0 o 1 U T 5 L MY 4 45 R R 1
2mol / L% HNO, % I B B T RS 43 5 5 5 W AR 00 4 36 M 0 07, 2938 4R 8 B K P
3. 2mol / L ¥ HINO, Y1 BB TR B 4 0k BT 4R R 60 9 3 S b 4 15 4 0 TR i A S e b 4 2 R 1
MEART AL, T BT SR I T 5 e 0 1 B W R 5 B T R, 4,
A CHER 2mol / L ¥ HNO % FI B B4 B A9 1F 0 4+ SO U4 B0 M 7%, {8 2mol / L
% HNO e 8 fF 1 i e

£@A FBIKK, BEES. RS, W

T LR RA BN T EA RS, RFEAYEAEE IR, BREYE
EIMIRMAARENREEMARN T E, BRARK, THERER, miERRUE
RAME, REMVMLA, EENIIMREHZEM, XTH¥RICGENE DRARHEMN
BREAREHE™., ARG, RITER 7L ERRUF T E, REUENS
t, BIRHAERMS EROERE. B ARERREWT.

1 FRHRTT

1.1 gt

HRARAWHEERE TAEB L EARN 9 Fh i L (0—20cm), HTEWEEIRYK. HEX
HRIITFE 1.
1.2 £YEERE

il ST, EEE, SB/HE, BHE L Ske, B NPOFR) A NPK BLLE. HRES S0 N:
108mg / kg, P,O,: 50mg/ kg, K,O: 108mg/ kg, #4r HIEA M BITE. £ b7 50 AL B
ALsEd, BHEER SK, HR-HAZAMNECRREY). REYIEX, S 10 85, #
J& 25—40 RIE ORI\RMBTE). RN 1990 FE3 HF 19924 10 B, FHESHHE 15, §FEH
B, Higdl Eis, HRETYE CKREZVFHMH) IEKLETE, RBEXERNEREGR, &

Wk H#: 1995-08-20; WFMEXM BB 1996-06—05
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Table 1 Basic properties of the tested soils

5 RBMA RERRE HHEHK pH AN £R 48 29 ZNE EHE  BET  HREHE

(HRO) C N p K K K TR

Soil Locatity  Parent Soil (g/kg) (g/kg) (g/kg) (g/kg) (mg/kg) (mg/kg) (comi(+)kg) (%)

No. material name Organic total total total Slowly Quickly CEC Clay

available available content

C N p K K K

1 HiE SELeafs Bt 49 110 119 045 155 222 1301 12.11 36.35
Mt

2 sk AKE O Kat 73 145 111 054 100 192 105.2 12.00 19.09

3 FI ®wEAE EEL 70 133 150 073 199 276 2352 10.51 9.65

4 HMW  EXEE HYWE 68 69 076 038 238 1163 81.6 7.43 6.69

5 HT B o5 4avt 59 93 108 046 97 152 110.7 8.28 17.77

6 L REpRE K61t 84 53 098 085 266 603 199.2 15.72 15.00

7 #H ARARY WYt 63 62 110 067 249 437 81.6 8.18 11.99

8 ®WHE WEY K£WEL 81 170 209 096 247 628  229.7 17.95 26.36

9 KiII #HWuLgae ¥ 53 177 L7900 1230 122 185 2573 12.43 25.41
it

KWEG, BEEPRES. RS IEHSE, RETHNE TREROEWL, AREASE, BEF
ek, SO, BAORRMIEHHEAE FKREE.
L3 HERBMRAE

TERA AN RENEBR TR LT, BERED Imm B, SHAMKARBME T X

®2 SUAMAFRIBARES X

Table 2 Methods used for Chemical extraction in the study

¥ B2 ®# A W B A B XHES
Method Extractant soil/ Method for Reference
extractant extraction No.
Imol/L NH4OAC Imol/L NH«QAC pH=7 1210 %3045 #h [5]
Bary I 0.03mol/L NHsF—0.025mol/L HCl 1010 I %3046 [6]
Mehlich I 0.05mol/L HCI—0.0125mol/L H:SOs 1: 4 W 558 (7]
Mehlich I 0.2mol/L HOAC-0.25mol/L NHsNOs 1: 10 IR %S5 [8]
—0.15mol/L NH4+F—0.013mol/L
HNO;—0.001mol/L EDTA
F e Imol/L HNO, 1210 #1058 |
2mol/L¥% HNO; 2mol/L HNOs 1220 W% 305 b [9]
PRSI SRR TITRHE T B (E3) 240 1236 BWIR S 18045 ph [10]

Bk FEEL, RIS () (=1t 2
1) %4 Imol/L HNO.Z ¥ Z A — Imol /L NH,OACH: 1 fR4,
2) EEFA B A IR W o RS B, AP PR B A B
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W3 2.
Bk 4 B A R LT T E B AR A AT R AT

2 ZRAE

21 EXBRRBRBLERSHH
BRIRBK P ABLE L), MERMENZ VBORT R HEEE . FitAREL
5 FEAREHRNBRESE, AXREE, TYRSENHAN TR, FRIIARS.
x3 EXARREBABVER

Table 3 The results of exhaustion Pot experiment of comn

+ 5 - 220 EREE A R R ETymE HxTYRE
Siol Siol (K mg/#) (%) (g/ ) (%)
No. name K absorbed Reletive amount Total dry metter Reletive amount
(mg/Pot) of K absorbed (%) (g/Por) of dry metter (%)
1 Rt 741.5 18.75 36.07 48.99
2 ket 600.7 12.42 53.29 47.04
3 ®wEL 1786.3 23.44 107.94 58.54
4 Byt 521.4 11.04 41.13 33.65
5 ant 615.9 13.19 33.84 39.54
6 g6 1 2082.1 32.26 100.13 74.79
7 it 709.2 15.75 56.29 52.03
8 HER L 2616.9 35.11 124.12 79.11
9 EH 1543.8 27.84 64.89 52.50

HE: 12,0405 7. 954, MiEI0EEEXREHERGIT, NERERE, YNIO0BLER, 351N 14FE
R, 65HIE L HISFELER,

MNFIGEREL, A TEHFNENENRRRER, ARLHEERHERTHEE
SHEMREEHUERE &S, 290 26169mg / 51 35.11%. BRI EBK, XA
521.4mg / K H1 11.04%. B FIBMEA £ SO0 F/M 318 1%, EXRHEKTYREESMHEY
FTYRBWREGMRARME RS FIAHE 3675/ 2354, Rt HEtHE I EE
.

EESEMRE RS, B THEXERIIRE, SEERE KBS m, HEek R R
B, NEXBEKAFRSZEHRASE, RXBEHFENRESHBREHFEHER
(FHITLES, BMEAHESHENEM, HEPAHRIHBEHEE 6—10 FEKHEKY
WHESEHERED, HEORREE XM TSR RATR, 1—5 R Bt H 8
tBI K, 6—10 ZRUYHEAC B M LB ZDZE WS . 10 FEKMEBKRBHEE S, K
HXEHMWHE G 22.61—69.44%, Kk BIEZHEBR L 30.56—77.39%. XKRBFEIEY R
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WA, EXREFSABRANLE, EHREYHEINEER/ES". BHE
TEARHNRET, REELHERI), CRBEERLZARNEZBRES, IES
EHREH,

£4 FEANEIMIHMRHETREBLHRE R
Table 4 The amounts ol exchangeable K and nonexchangeable K absorbed by Corn

1—5% (Season) 6—10%F (Season) I—10% (Season)

R F R 32 L€ L3.1 R 3% L g B3 BAER
* HE e & Btk o ER A Btk HEE T & wyE

= K L8 S o IR K R 4 o B £ K R 9 5 o O 4
Soil  mg/k B% 2E% mg/5k 2% BEE% mg/k #% EE%
No.  Total K % of % of Total K % of % of Total K % of % of
abso- excha- nonexcha abso- excha- nonexcha abso- excha- nonexcha
rbed ngeable  ngeable K rbed ngeable  ngeable K rbed ngeable  ngeable K
(mg/ K abso-  absorbed (mg/ K abso- absorbed in  (mg/ K abso- absorbed in
pot) rbed in  in total K pot) rbed in total K pot) rbed in total K
total K absorbed total K absorbed total K absorbed
absorbed absorbed absorbed
1 526.9 70.90 21.90 214.6 32.82 65.18 741.5 60.46 39.54
2 351.6 66.94 33.06 249.2 38.81 61.19 600.8 55.27 44.73
3 1107.6 76.18 23.82 456.2 24.29 75.71 1563.8 61.04 37.73
4 3722 63.11 36.89 148.4 23.36 76.64 520.6 51.74 48.26
5 463.4 71.65 28.35 152.4 45.48 54.52 615.8 65.17 34.83
6 851.3 37.40 62.60 677.7 4.04 95.96 1529.0 22,61 77.39
7 516.7 40.16 59.84 192.4 17.90 82.10 709.1 34.12 65.88
8 1153.8 44.39 55.61 850.4 0 100.0 2004.2 25.55 74.45
9 1262.0 76.07 2393 281.8 39.70 60.24 1543.8 69.44 30.56
22 UFERBAUBZINERSHH

AL 7 M H IR AR RE xR R A BT IE (R 5)

MK SERAH, L Imol / L NH,OAC ¥ 2 B 3T 4 W in#E, Bary 135,
Mehlich 11 Mehlich I #% &) {6 5 NH,OAC i W E LR+ il (X R 800 5
#0942, 0.786%, 0.997"). KRR =FITEHRBRZHBEMPE %, M Bary 175
Mehlich T#:31 A KM L3 A EMEFHR DWW E, B THREMNFHRETM,
W EY BT NH,OAC . Mehlich I3 H TR/, BEREANAE, RAXH
MO ERANEM T A K T4, M Mehlich T EHRABGRWREE S, HWEHEY
A T NH,OAC#., TEHEM H L Imol / L HNO,E B i (ZHM M), 2mol/L#¥
HNO, % IR IR 4% B E R T Xt/ &E, HU Imol / L HNOE MWLM E MR A,
2mol / L ¥ HNO#: FIW R4S B e W E L AHE., RAX =M EMHESD, BRI &M
o, AEFEBIERRESR. BETEUNEES ERFR KKK TS HARYE R 3)
BITRIT M, SRITRe.
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x5 ARMLFREERELR (K me/keg)
Table 5 The amounts of K exatractde by different Chemical methods (K mg/kg)

1 % 1 mol/L Bary Mehlich Mehlich EH Cold LLEESR S
Soil NH{QOAC I I i Slowly 2 mol/L Resin
available K HNO;, bag
1 gBat 130.1 113.5 104.4 149.4 2225 157.7 155.6
2 Kt 105.2 89.9 97.5 116.2 191.8 135.6 132.3
3 #HY+ 2352 232.4 231.8 282.2 276.4 348.6 303.9
4 Bt 81.6 94.1 74.7 93.1 1163.0 110.7 86.2
5 vt 110.7 119.0 100.3 132.8 151.9 127.3 118.9
6 #®E 1+ 199.2 155.0 87.8 2380 603.5 470.4 623.1
7 WYt 81.6 77.5 73.3 88.6 437.5 146.7 134.3
8  HE¥Et 229.7 166.0 118.3 265.6 628.4 470.4 4918
9 ¥@Et 257.3 243.5 237.2 287.2 185.1 309.9 286.4
K6 FAEFZRXAAEESSLTNEXRE
Table 6 The corrilation coefficients between the reference items and the amounts of available K
exatracted by different methods
& om
Reference items
RS BREE H R AR BETYHE HeTHHE HEXRETHE
Method Total K Reletive Total dry Reletive Mean Value of
absorbde amount of metter amount of dry correlation
K absorbed metter coefficient
1 mol/L NHWOAC 0.857** 0.863** 0.753* 0.680* 0.788
Bary 1 0.669* 0.664 0.583 0.422 0.585
Mchlick I 0.397 0.385 0.362 0.151 0.324
Mchlich III 0.867** 0.862** 0.771* 0.689* 0.797
ZuH 0.079 0.002 0.126 0.002 0.052
2 mol/L¥ HNO; 0.985%* 0.965%* 0923+ 0.930%* 0.951
BG4S B 0.918%* 0.925%+ 0.843%* 0.925%* 0.903

5K S%R 1%ME E KT,

MF 6 G5 R H 2mol / L ¥ HNO B R S 4% 35 9 W 52 18 &5 PO 100 5 b A ME 22 1] B A
XRABURE, 4515 0985%, 0965, 0.923**, 0.9307 M 0.918", 0.925"", 0.843"",
0.925"* ¥R B E KT, HKE Imol / L NH,OAC ¥ # Mehlich 117, HMEXRAK
WA AT B EMRE EKTF. TERH 5 MBS bR 8 88 HERRE. RY
2mol / L ¥ HNO,#, #AE4¥¥, Mehlich II#EM 1mol / L NH,OAC K BIE ZRAER
B R b AR R AL, AR Bt R A R AR, {HLL 2mol / L ¥ HNO, % AR
R4S BIF, M 2mol / L ¥ HNO L BRIEE N .
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MBI IRB RS, EXESSHIAERENERNESR THRR HEIER
K, fEXsLE FRREABEDARREMELSEEFRNEZSR. ERD L, HEY
Bk 1163.0mg / kg, T EKK R REANEM, AT 2mol / L¥2 HNOJE, WIERE
il 1mol / L HNO Z Mk TR R i ME S 10 T EARBGEEZ R DR #1TH
XEIHERT).

#®7 AEAEERBAOEZTHREBRAREMLER

Table 7 Comparison of nonexchangeable K extracted by different methods

FO¥®
Method
z i 2 mol/L¥% HNOs ¥ PIEE % Imol/L HNO:& # ¥
Reference — A — 3 -
Cold 2 mol/L HNOs Resin bag Boiling 1 mol/L HNO;
methed—exchangeable K methed—exchangeable K methed—exchangeable K
e S Sed 0.956** 0.885%* 0.253

EE (k mg/H)

» RRBI%RE EKT

iKW 2mol / L& HNOFEFIR BE 4R B: AT R LAY JF S M tE I E & 10 = FOR 4K
W AE A et S B B X R BE L 09657 1 0.885° ", KRTEFKIHE, RUIFKRE
M B A 38 B 40 A BE R A OB B R A JE S E AR, T Lmol / L HNO B WX R 18
HE LS (BREF) 5 ERMARBUIE RSB HEXRBN 0253, £H
HRBEHOEZ RS, FREREY AL BB Jo R E Bt .

KA, THRESMELHEEFLTHISPFERS. EEXRARFERIRL
W, SEANBLAE (RAAEY) 1%, SFEHAEHRGE, WRNT AT
WRMERHHSENNE, BN 20 MAZA, BH 15 KXHREHNEREFRE
B, JLUPREAER7E R HAKT. RAEAHEEYRELT, ARESHRENZ
STEHmLTRAERS., HEZSEMHEENZE, B TEYIHERNORE, BHEEHR
Mg, RHBHBRUE TR, YxBMEEOR —-EKTH, EXHREMEIBRL kX
*hFE, AT 32 et 4 BB A R L B RF TE X — BR AR KP b STHE T BE R B RO T
R, ZEZHREMBEREERENER, BEcRESENERNE N, EEYFRSE
R34 AT Btk 0 B IR, T AR R R e R A HE A (B A R R A Bt ) B SR R
$[1:]n

AT EAE KRR KL 10 T LR HBM P EMRMES T LS.

Rl 8 W SLAMTHT, M EX 10 B HEXBEFHRKMAES 10 FEAHEK
W i A e A M B AR SR R BGA 09577 . R UAZCH M B BRAR(E AT AR 4 S e 4R
SAEMIEREEHEREE, 2mol / L% HNO AR i #13F T He 8 {H (2mol / L%
HNO i — 3 HMEM) SXBEHNRRESRBEFMX HXRE N 0.966""). Wig
SRR ERRERE WESENEE—X NS SRRt REENRE
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K8 EXRRABAL P THMROREE

Table 8 The lowest Value of exchangeable K in the exhaustion pot experiment of Corn

XM RKE 10%FE E X Rk Ik 30 #
hot: T4 (K mg/4%) FEE (K me/#k)
Name soil Lowest Value of Nonexchangeable K

exchangeable K absorbed

B+ 404 293.2
3 38.8 268.7
Bt 44.2 609.2
BRYD 27.6 251.6
ARU 30.4 2142
vt 130.1 1183.2
LR o 33.2 467.2
EE+ 1273 1492.1
¥+ 42.9 471.6

BEEFHX HXEL0958""), XXWURMERRENELREARESARELH
=i

2mol / L % HNO 2 8+ B A SE B 7E 1984 48 5 46 /KA T A s i 5 9 e i

FEYL BRRARIE R B A AL R AR TE 1988 4 HEREME N EH L R A R BE
HPL ABIRERB, 2mol / L ¥ HNO, L FIR IS 4835 55 T K 40 4 BE 4 1R B0 225 SR 10 DU I 5 .
MR AR EEAT, BB R BN HERERA, BRRNE P LA N
B#F 7. {8 2mol / L ¥ HNOJETE#AE L 4 HifE.

N Sl SR

3 £ X W
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STUDY ON DETERMINATION METHODS.FOR AVAILABLE
POTASSIUM IN UPLAND FIELD

Dai Zigiang and Li Mingde

(Hunan Institute of Soil and fertilizer, Changsha 410125)
Summary

The suitability of seven methods for chemical extraction of available potassium in
the upland field was studied by using exhaustion pot experiment as the reference
standard. The results were summarnzed as follows: 1. Available K absorbed by plants
mainly Came from the nonexchangeable K, which’ was the main source of K takd up
by plants. 2. Der termination results of correlation coefficients between four reference
standards of pot experiment and results of seven chemical methods showde that
correlation between cold 2 mol / L HNO, method and Cation—exchange resion bag
method was highly significant (0.953 and 0.903 average). 3. The correlation between
the nonexchangeable K extracted by cold 2 mol / L HNO, method and Cation-exchange
resin bag method and the amount of nonexchangeable K absorbed by plant was highly
singificant. 4. Both of the cold 2 mol / L HNO, method and Cation—exchange resin
bag method could be recommended as the methods for the determination of available
potassium in upland field, but the Cold 2 mol/ L HNO, method was more simple
and convenient than the Cation—exchange resin bag method.

Key words Exhaustion experiment, K-Supplying power, Available K,
Determination method



