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Study on K Absorption and Physiological and Biochemical Characteristics of
Different K-efficiency Tobacco Genotypes
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Abstract: By hydroponic experiments, the K absorption properties and physio-biochemical characteristics of K-efficient tobacco
genotypes grown under normal or reduced K supply conditions were studied. The results showed that biomass and K content of the
K-efficient tobacco genotypes were largely higher than that of K-inefficient genotypes under different K levels, with the biggest
difference in biomass between two genotypes being 2.56 times. The chlorophyll contents of the K-efficient genotypes showed no
difference but were significantly higher than that of K-inefficient genotypes under different K levels. SOD, Nr and INV activities of
the K-efficient genotypes were also higher than that of the K-inefficient genotypes. The increase of SOD and INV activities of
K-inefficient genotype was more than that of K-efficient genotypes with the reduction of K supply, while Nr activity of K-inefficient
genotype decreased less. Under different K levels, the root activity and H* secreting ability in K-efficient genotype were also
remarkably higher than that of K-inefficient genotypes. Along with the reduction of K supply, root activity in both genotypes were
increased, while H* secretion capacity decreased. The root absorb areas of different genotypes under the normal K level showed no
significant difference. However, root absorb areas of K-efficient tobacco genotype were significantly higher than that of K-inefficient
genotypes under lower K application rate. In summary, great differences exist in K absorbing properties and physio-biochemical
characteristics between K-efficient and K-inefficient genotypes. K-efficient tobacco genotypes have stronger mechanisms of response
to low K stress.
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K3 3
K1 K2 a
2.1.2 2 K3 45.4% 32.1% b
K3 33.3% 24.2%
K3 39.0% 26.8%
K1 K2 K3 22.8% a
29.3% K2 K3 a
K1l K2 K3
56.6% 64.2% a
[15]
3
Table 3 Difference in chlorophyll content of tobacco
genotypes under different K treatments mg/g
a b
1 K1 K326 1.03+£0.06aA 0.54+0.01aA 0.41+0.02aA
1 0.65+0.06bC 0.44+0.03bC 0.25+0.01bC
Table 1 Difference in biomass of tobacco genotypes under K2 K326 11320 11aA  0.6240.03aA  0.4340.022A
different K treatments g 1 0.8240.04bB  0.5+0.01bB  0.3+0.02bB
+ K3 K326 1.25+£0.09aA 0.65+0.01aA 0.44+0.02aA
K1 K326 6.74+0.39aB 1 1.19+£0.04aA 0.66+0.05aA 0.41£0.02aA
1 2.63+0.16bC
K2 K326 8.25+0.69aA
1 4.14+0.35bB 2.2.2 SOD NR INV
K3 K326 8.72+0.39aA
1 5.5240.42bA SOD NR INV
4 SOD
p<0.05 INV
<0.05
Kl K2 SOD
2 K3 25 1.0 INV
Table 2 Difference in Kcontents of tobacco genotypes
Under different K treatments % 70.9% 25.6% SOD
- K3 15 424% INV
K1 K326 6.24+0.21aB
1 2.3440.03bC 48.8% 14.2% SOD
K2 K326 8.08+0.44aA
1 3.16+0.29bB INV
K3 K326 8.82+0.39aA
1 6.54+0.02bA
22 INV [16]
2.2.1 3
3
a b NR
4 K2 NR
K3
3 NR K3 18.1% K1

NR 17.1%
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Table 4 Difference in enzyme activities of tobacco genotypes
under different K treatments U/mg
SOD NR INV K2 K3
K1 K326 2454.12+58.7aA  24.54+0.12aB  122.45+1.58aA K2
1 603.37+20.88bA  12.67+1.66bC  85.414+2.92bA
K2 K326 1427.53472.8aB  28.36+1.53aA  89.96x6.11aB K3 K3  32.9% 33.2%
1 348.67+12bB 14.75+0.5bB 65.5+2.12bB
K3 K326 712.81£25.1aC 29.61£1.42aA  71.63+1.58aC Kl K2
1 246.12+10.2bC 18.01+1.09bA  57.3843.92bC K1
K2
NR
K2 66.7% 66.8%
29.7% NR K1 K2
6
Table 6 Difference in root absorb area of tobacco genotypes
under different K treatments m?
223
5 K1 K326 30.03+0.08aB 15.20+0.08aB
1 15.24+0.16bB 7.60+0.10bB
K1 K2 K2 K326 45.46:0.23aA  22.75+0.24aA
1 15.07+0.04bB 7.52+0.00bB
K3 1.6
K3 K326 45.23+0.27aA 21.28+1.69aA
27.6% K3 1 1 45.76+0.18aA 22.68+0.04aA
57.9%
[17] 3
H+
19
Kl K2 H 1)
20
K3 30.3% 16.7% K3 201
26.6 9.7% 21
[18]
[22] (23]
5
Table 5 Difference inroot characteristics of tobacco
genotypes under different K treatments
/ H* /
(mgTTF-g'-h") (umol-g! mphl)
K1 K326 0.76+0.01aA 13.75+0.60aC
1 0.38+0.09bA 7.61+0.29bB
K2 K326 0.37+0.01aB 16.43+0.24aB [24]
1 0.30+0.01bA 9.36+0.80bA
K3 K326 0.2940.03aC 19.72+0.37aA
1 0.19+0.01bB 10.37+0.23bA
my
224 6 “ >2[25]

Kl K2
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