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Comparison of potassium efficiency of two soybean genotypes

TANG Jinchi* % CAO Min-jian®
(1 Root Biology Center, South China Agric. Univ., Guangzhou 510642, China;
2 Agronomy College, Shenyang Agric. Univ., Shenyang 110161, China)

Abstract: Potassium efficiency of soybean genotypes 94065— 2 (tolerance of low potassium ) and 95137
(sensitive to low potassium) was studied in solution culture with 4 different potassium concentrations.
Some root morphological parameters, root activity and yield of 94065— 2 were superior to those of
95137 under low K stress. There was significant difference in efficiency of potassium uptaken betw een
the two soybean genotypes, but no remarkable difference in potassium utilization ratio. The high

potassium efficiency of 94065— 2 might be attributed to its stronger ability to absorb potassium.
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Fig. 1 Leaf number of two genotypes at different potassium kvels
1 D)
Tab. 1 Dry mass of two genotypes at different potassium levels
(K5 dry mass/ g /
genotype / (mmol* L~ 1) e
shoot root shoot
94065— 2 2.500 5.27(0.18) 1.83(0.20) 0.35(0.15
1.250  4.69(0.25) 0.97(0.15) 0.2100. 16
0.625 4.31€0.19 1.07(0. 1D 0.25(0.09
0 4.11€0.23) 1.03(0.12) 0.25(0.12)
95137 2.500  5.23(0.22) 1.75(0.13) 0.33(0. 1D
1.250  4.44(0.30) 1.11(0.13) 0.25(0.13)
0.625  3.87(0.13) 0.97(0.14) 0.25(0.16)
0 3.00(0.12) 0.68(0.10) 0.22(0.20)
F( genotype) 3. 18 " 21.69 "
K( KleveD — 7.83"° 191.52"
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Tab. 2 Root status of two genotypes at different potassium levels
(K™ 2 length of ) active o
B tap root) V/ em® ) density of lateral activity of root
genotype / (mmol° L") longest 1"-order _,. absorbing area 1
/ cm root/ ( °em ) /Mgoe °h D)
lateral root/ cm of root/ %
94065— 2 2. 500 27.2(0.65) 7.7(0.3D) 18. 8(0. 50) 5.21(0.08) 51.39(1. 14)  82. 46(0.62)
1. 250 26.2(1.29) 6.800.41) 26.8(1. 05) 4. 58(0.05) 51.00€0. 65) 87.76(0.78)
0. 625 22.3(0.60) 4.5(0.56) 22.6(0. 83) 3. 67(0.08) 50.46C0. 53) 121. 27€0.57)
0 22.2(0.96) 7.000.61 19.6C0. 75) 3.30€0.10) 49.23(0. 55) 142. 73(2.04)
95137 2. 500 25.2(0.54) 7.500.55) 17.1€0. 65) 4. 84(0.06) 50.57C0. 35) 83. 46(0.95)
1. 250 24.0(0.35) 5.6(0.48) 14.2€0. 36) 4. 45(0.06) 50.12C0.49) 81.51€0.51)
0. 625 19.6(0.48) 4.500.56) 14.2C0. 35) 3. 56(0.04) 49.35(0.26) 77. 42(0.77)
0 17.700.74) 4.800.5D 10. 2€0. 35) 3. 01€0.06) 48.46(0. 25) 50. 26(0.89)
F( genoty pe) 21.70 7" 4.64" 215.65 " 12.90 2.61™ 1 987.60
F( K leveD 24.54"" 9.39"" 17.70 * 208. 65 4.52"" 117.91""
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Tab. 3 K uptake and K utilization efficiency of two genotype under different potassium levels

c(K™) K content/ (mg® 1) K utilization
genotype /(mmol°L. D root shoot total efficiency/ (g "mg7l )
2.500 20.69(1.5D 57.93(1. 26) 78.62(0. 85) 66. 82(4.89)
9400572 1.250 17.00(0.99) 54.77C1. 00) 71.77€0. 69) 61.93(3.36)
0.625 13.52(1.20 48.32(0. 9D 61.84(0. 77) 67. 60(4.95)
0 11.11€0.81D 58.18(0. 91> 69.29(0. 83) 61.72(4.83)
2.500 19.04(0.94) 49.44(0. 84) 68.48(0. 49) 74. 84(6.82)
93137 1.250 18.76(0.54) 39.37(0. 9D 58.13(0. 81) 75.00(4.88)
0.625 18.23(0.65) C33.97(1. 02) 52.2000. 87) 72.23(2.96)
0 16. 45(0.56) 30.99(0. 98 47.44(1. 05) 62.79(8.39)
F( genotype) 12.69 " 541.99"" 581.72"" 3. 09™
F( K leveD 14.84 56.14"" 176.81" " 1. 03"
DR T RIES 4 RE L FHME 3 FTAAFER ns: REFH, *%:.0 01> P> 0 001
s
2 ) 94065—2

95137,



10

26

94065—2 ,
95137
2.5 2
pH
4 . 95137
L. 00 mmol/ L ,100 min ,pH 6 00 5. 39;
3 s
94065— 2 1. 00 mmolV L., 100 min , pH
6. 00 4.33;  0.50 mmol/L K" , 100 min
pH 6. 00 5. 37; (0. 25
mmol/ L) ,
Ullrich '3 ;
. pH . K"
, s H' -ATPase
, H  pH K /H
, H'
pH : 94065— 2
H, 2. 3
s 94065—2
6.5 A.94065-2 B.95137

020 40 60 80 T001200) 20 40 60 80 100 120
1 (AL FE treatment)/min
—0 mmol/L —#- 0.25 mmol/L —— 0.50 mmol/L —%1.00 mmol/L
2 pH
Fig. 2 pH changes at different potassium levels

3
(D 94065— 2
95137.
(22
94065—2 :
95137
3 K", H' pH
. 94065—2 95137
95137, 94065— 2

s AXKE P RBARAG T, H B

[

[2

[ 3

[ 4

[5]

[ 6]

[7

[ §

[9

[ 10

[ 11]

[ 12

[ 13

[ 14

[ 15

[J]. IRRN, 1990 15(4); 13— 14.

, . . [J-
. 1987, 2(1): 39— 42.

[J. » 1996 32(2): 113— 120.
EPSTEIN E. Mineral metabolism[ M] . London: Aca
demic Press 1965. 438— 466.
MAKMUR A, GERLOFF G C, GABELMAN W H.
Physiology and inheritance of efficiency in potassium uti-
lization in tomato grown under potassium stress| J]. Proc
Am Soc Hortic Sci 1978, 103: 545— 549.
FIGDORE S S GERLOFF G C; GABELMAN W H.
The effect of increasing NaCl on the potassium utilization
efficiency of tomatoes grow n under low-K stress[ J] . Plant
and Soil, 1989, 119:295— 303.
JENSEN P, PETTERSSON S. Varietal variation in up-
take and utilization of potassium (rubidium) in high— salt
seedings of barley[ J] . Physiol Plant, 1980, 48 411—
415.
PETTERSSON S. Varietal differences in rubidium uptake
efficiency of barley rootq J] . Physiol Plant, 1978, 44; 1—
6.
SIDDIQIM Y, GLASSA DM, HSIAO AL etal Ge
netic differences among wild oat lines in potassium uptake
and grow th in relation to potassium supply[J] . Plant Soil,
1987, 99. 93— 105.
SIDDIQI M Y, GLASS A D M. Studies of the growth
and mineral nutrition of barly varieties. 11 Potassium up-
take and its regulation[ J] . Can J Bot 1983, 61:1 551—
1 558.

[M].
, 1993. 65— 70.
[ M]. : ;
1992. 137— 139.
(7. . 1999, 25(2); 254 259.
. . [M].
, 1997. 81— 88.

ULLRICH C I, NOVACKY A J. Extra-and intracel-

lullar pH and membrane potential changes induced by
K a, H,PO, and NO; uptake fusicoccin in root
hairs of Limnobium stoloniferum | J] . Phant Physiol,

1990, 94: 1561— 1 567.
[ J& 4]



