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Abstract: [ Objectives] Based on soil testing and formulated fertilization in Guizhou, the capacity of supplying
potassium in main dry land, in which maize and potato were cultivated for a long term, was explored and the effects

of potassium fertilizer were studied as well to provide a scientific reference for high-yield potassium fertilizer
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management of maize and potato in different producing areas. [ Methods] The contents of soil readily available
potassium and slowly available potassium and the effects of potassium fertilizer were investigated in 106 field test
points of maize and 62 points of potato in Guizhou. No fertilizer treatment and treatments of potassium fertilizer and
no potassium fertilizer with the same amount of nitrogen and phosphate fertilizer were set to mark out high, medium
and low yield areas combined with maize and potato yields in recent three years, then the capacity of supplying
potassium was investigated and the effects of potassium fertilizer were studied in the corresponding producing areas
fertilized with potassium fertilizer or not. Descriptive statistical analysis, Pearson correlational analysis and stepwise
regression analysis methods were employed for data analysis in this paper. [ Results] The mean contents of soil
readily available potassium and slowly available potassium in maize planting region were all lower than in potato
planting region. In maize planting region, the soil readily available potassium contents were 155. 2 mg/kg (high) ,
135. 1 mg/kg (middle) and 71.0 mg/kg (low) respectively in high, middle and low yield areas, the slowly
available potassium contents were respectively 249.5 mg/kg (high), 245.2 mg/kg (high) and 144.3 mg/kg
(middle). In potato planting region, contents of soil readily available potassium were 192. 6 mg/kg (high), 177. 8
mg/kg (high) and 140.3 mg/kg ( middle) respectively, and slowly available potassium were 298.6 mg/kg
(high), 287.4 mg/kg (high) and 265.5 mg/kg (high) respectively. The relative yields ( proportion of no
potassium treatment yield to potassium treatment yield with the same amount of nitrogen and phosphate fertilizer) in
the two planting regions were all the highest in high yield area, followed by low yield area, middle yield area was
the lowest; the yield increase rate and agronomic efficiency of potassium fertilizer followed the sequence of middle
yield area > low yield area > high yield area in maize and potato planting areas, while KPFP ( potash partial
fertilizer productivity) was high yield area > middle yield area > low yield area. There were very significant positive
correlations between soil available potassium and slowly available potassium both in maize planting region and potato
planting region with the correlation coefficients of 0. 635 and 0. 550 respectively. The regression model of relative
yield, soil readily available potassium and slowly available potassium was at very significant levels. [ Conclusions ]
The effects of supplying potassium in soil varied greatly between maize and potato planting areas and between
different yield areas, the yield-increasing effect of potassium fertilizer in Guizhou was in relation to soil available
potassium and potassium supplying potential. Consequently, it was essential to rationally apply potassium fertilizer
according to soil potassium content in different planting regions of maize and potato, especially pay more attention to
the combined application of organic fertilizer and potassium fertilizer.
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Table 1 Basic agrochemical properties of experimental soil

Ipis A B L 225
o 5 oH A LR B AR G % S

Organic matter Alk. N Avail. P Avail. K Slow-release K

Regions Item (H,0)
(g/'kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

EoKFPFE X AR Range 4.3—~7.0 9.0—59.9 42.3—~296.0 0.7—70.7 41.3—306.2 64.1—564.1
Corn growing SEA4{H Average 28.1+9.3 111.7 £41.7 19.3 +16.1 124.6 £57.7 222.3 +111.4
areas CV(% ) 33.2 37.3 83.1 46.3 50.1
LR EERIEIX AR Range 4.3—~8.3 15.6 ~76.6 95.0—~330.0 2.1—81.2 52.0—~398.0 66.0—~661.0
Potato growing  F-1J{H Average 38.1+13.6 180.2 £52.1 19.1+16.2 169.6 £81.7 282.1+142.4
areas CV(% ) 35.8 28.9 84.8 48.2 50.5

7 (Note) : EAI[X Corn growing areas, n =106; H442[X Potato growing areas, n =62.

1.2 WMEmMBRAE

RN LA B i 0.25 mm i £
o 3 pH B RS AR LI E , K 11 10 1
A HLIT R FH S TR A i Bk, el e 2R FH e
B, A1 ROk BB L 1, U N SR80 R
F IS E "
1.3 HEAE

P B % F Microsoft Excel 2007 H1 DPS 7.5
Gt A T 3T o

AHXS 7 8 (% ) = Aot B IS 7 o/ it IS 7
x 100

PRIEHS =38 (% ) = TR AE 1S 7 5/ A it B0 Ak 3
Feim x 100

IEACARCR (AEK  kg/kg) = (fifPAb B = i
=Tt Ab BE ) /Tt

FINEA AL = 71 (KPFP, kg/kg) = Tt L Ak 2L 7=
/A

2 LR
2.1 AEMEMMER LEEZHMEIRLIEN

T

2011 BT HEAER YRR B R
R, AR K Rl B 32 + 9 KA AR | BFAE
FREAE S0 o 3 2 SR AT 7 Jat K T
X A S AR SR (K 2) o TRFE M
HRLIX - SR & e, 20 155.2 me/kg, 1%
FEor o0 BAR IR R B AR5 T KRR
135. 1 mg/kg, J& AR5 A7 X2 & i 71..0
mg/ kg, JERAFAKT o WA S RBOCR , o= X A8 5
R e XU AR DX /I T34 18 B I e JE



280 Y E RS =W

2%

R2

FEXRMGREBFR RS EMND WX

Table 2 Soil available potassium content and distribution frequency in maize and potato producing areas

-~ el T ERRK BB Frequency(% )
Regions Range Average cv n <80 80—150 150 ~200 =200
(mg/kg) (mg/kg) (%) mg/kg  mg/kg me/ke  mg/ke
FAFAE X FrEIX HYA 98.8 —~282.0 155.2+47.9 30.9 26 0.0 53.9 30.8 15.4
Corn growing  H17#[X MYA 66.1~306.2 135.1£57.3 42.4 54 9.3 57.4 22.2 11.1
areas /=X LYA 41.3~97.1 71.0 £18.0 25.4 26 57.7 43.3 0.0 0.0
M &= X HYA 76.0 —332.0 192.6 +63.8 33.1 21 13.0 21.7 26.8 38.5
Potato growing ~ H17[X MYA 58.0~398.0 177.8 £100.3  56.4 24 0.0 35.3 29.4 35.3
areas fiR/= X LYA 60.0~295.0 140.3 £56.9 40.6 17 16.0 52.0 16.0 16.0

71 (Note) ; HYA—High-yield areas; MYA—Medium-yield areas; LYA—Low-yield areas.
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Table 3 Slowly available potassium content and distribution frequency in maize and
potato producing areas
AF IR SEEHE EALE% 5 S Frequency (% )
Riig Range Average cv n <100 100 —200 200 —400 =400
(mg/kg) (mg/kg) (%) mg/kg  mg/kg mg/kg  mg/kg
ERME X X HYA 124.0 —~505.2 249.5+114.4 45.9 26 0.0 46.2 38.5 15.4
Corn growing =X MYA 108.5 —564.1 245.2+115.3 47.0 54 0.0 50.0 38.9 11.1
areas &= X LYA 64.1—241.7 144.3+49.0 34.0 26 19.2 65.4 15.4 0.0
OASREIX. &= X HYA 102.0 —661.0 298.6 +149.4 50.0 21 0.0 39.1 39.1 21.7
Potato growing 17X MYA 98.0 —628.0 287.4 +141.1 49.1 24 8.0 36.0 40.0 16.0
areas =X LYA 120.0 —519.0 265.5 £133.5 50.3 17 0.0 35.3 23.5 41.2

7 (Note) : HYA—High-yield areas; MYA—Medium-yield areas; LYA—Low-yield areas.
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Table 4 Correlation coefficients among various soil fertility factors in maize and potato producing areas

T H HHLE e A AR A ZAH

Ttems pi Organic matter Alk. N Avail. P Avail. K Slow-release K
pH 0.096 -0.047 -0.228" 0.331"" 0.356" "
A ML Organic matter 0.170 0.501"" 0.268"" 0.455"" 0.234"
TfRA Alk. N 0.042 0.659"" 0.218" 0.437"" 0.248"
A3 Avail. P 0.031 0.003 -0.020 0.188 0.188
A Avail. K 0.394"" 0.224 0.223 -0.375"" 0.635""
ZE30 ] Slow-release K 0.374"" -0.012 0.038 -0.208 0.550" "

1 (Note) : £5 bk T KFAE X A 3EAE 7 K 18] (9 AH 5 224 Correlation coefficients of soil fertility factors in maize planting area in top right
comer (n=106); Z& i D4 B A X A J1 K1 (8] A AH & 2 %X Correlation coefficients of soil fertility factors in potato planting area in lower

left quarter(n=62). *—P <0.05; * %*—P>0.0l.
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Table 5 Effects of potassium fertilizer in maize and potato producing areas at different yield levels
K 5iH 74 Yield (kg/hm®) ARXEP= 4 FERG R BRSARCR BB AR T
Regions Trems RY KPR AEK KPFP
NP NPK (%) (%) (kg/kg) (kg/kg)
T AFPHE X Corn growing areas
FErEX AR Range 6867 — 10166 7301 — 11182 83.3~113.3 0.0~20.0 0.0—8.5 23.4~53.3
High-  “FH4{H Average 8663 + 1049 9381 1165 92.6 £6.6 8.5+7.3 3.3+£2.8 41.2 7.7
yield R RECV(%) 12.1 12.4 7.2 86.2 85.4 18.8
areas n 26 26 26 26 26 26
=X AR iE Range 4391 — 10035 6083 — 10772 59.1~99.6 0.4—~69.1 0.1—19.2 20.9—~56.3
Medium- “FH4{i Average 7013 +1202 8522 +1205 82.7+10.7 23.3x18.1 7.1x4.7 39.9+7.4
yield R RECV(%) 17.1 14.2 12.9 77.9 66.2 18.5
areas n 54 54 54 54 54 54
{&F=IX. A IiE Range 3551 —8221 4349 —8655 50.0—~—102.7 0.0—~100.0 0.0—22.2 18.1—44.3
Low-  FHJ{H Average 6016 +1192 7136 1154 84.6£11.3 20.8+20.6 5.6 4.7 34.8 £5.8
yield  ASRZH CV(% ) 19.8 16.2 13.3 99.1 84.5 16.7
areas n 26 26 26 26 26 26
LS BRI X Potato growing areas
X AR E Range 11175 —~ 39233 11025 — 42765 67.5—~101.4 0.0—48.2 0.0~36.5 53.6—~203.6
High-  SFHJ{H Average 22544 +6260 25171 £6279 89.6+8.9 12.9£13.2 10.7 £9.2 103.6 £34.3
yield AR ZRECV(%) 27.8 25.0 10.0 102.5 85.7 33.1
areas n 21 21 21 21 21 21
FFEX AR IE Range 9456 — 22889 9076 — 28014 51.0 —104.2 0.0—~96.2 0.0—~68.6 39.3—228.1
Medium- “FH4{f Average 14866 +3101 20131 £4922  73.8+15.5 36.7+29.4 25.0+21.0 94.6+46.0
yield AESFZECV(%) 20.7 24.3 21.0 80.1 83.9 48.6
areas n 24 24 24 24 24 24
=X ZFifiE Range 4252 ~— 19368 6128 —24851 54.5—~106.0 0.0—~83.4 0.0—~36.1 25.5—~110.1
Low-  F¥J{H Average 10111 £3565 13339 +£528.9 75.8+13.2  32.3+23.6 12.5+9.2 52.4 +21.4
yield BRRECV(%) 35.3 39.6 17.4 73.1 74.1 40.8
n 17 17 17 17 17 17

7£ (Note) : RY—Relative yield; KPR—K production rate; AEK—K agronomic efficiency; KPFP—K partial productivity.
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