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Effect of potassium on related enzyme activities in sugar metabolism
of edible sweet potato
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Abstract; In order to clarify the physiological basis of increasing soluble sugar content in storage roots of edible
sweet potato by potassium fertilization, the typical cultivar of edible sweet potato ( Beijing 553 ) was grown in a
replicated experiment at the Agricultural Experiment Station of Shandong Agricultural University in two summer crop
seasons of 2009 and 2010. The treatments included the control and treatments with different dosages of potassium.
The changes of starch content, soluble sugar content and related enzyme activities of storage roots, sucrose content
and related enzyme activities of functional leaves were determined by using periodic sampling during the
enlargement of sweet potato storage roots. The resulits show that compared with the control, the application of
potassium can increase yield, the content of soluble sugar and its components of storage roots, and the largest
increase appears in the treatment with 24 g K, 0. In other words, the dosage of this treatment is the optimum one.
The sucrose phosphate synthase( SPS) activity and sucrose content of functional leaves are increased significantly,
with the average increase of 10.31% and 34.13% , and the sucrose synthase ( SS) activity and insoluble acid
invertase activity of storage roots are increased observably with the average increase of 16. 47% and 3.66% during

whole growth period in the treatment with the optimum dosage. These resulis indicate the transports of photosynthate
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from functional leaves to storage roots are improved. As a result, the accumulations of soluble sugar and starch in
storage roots are achieved. Meanwhile the amylase activities in the treatment with the optimum dosage are increased
significantly with the average increase of 27. 90% and 14.26% , respectively for a-and B-amylase, which enhances
the conversion from starch to soluble sugar. Besides, the treatment with the optimum dosage can increase activity of
soluble acid invertase during the pre and post growth periods of sweet potato, and can increase sucrose; sucrose 1-
fructosyltransferase (SST) activity at the later growth stage of sweet potato as well. The improvement of soluble acid
invertase activity and SST activity is benefit to the accumulation of glucose and fructose in storage roots. At the
harvest, the contents of soluble sugar and starch are increased by 13.52% and 3. 02% respectively. To sum up,

the physiological reasons of increasing soluble sugar content in storage roots caused by potassium application are that

it can increase supply of sucrose, promote absorption of sucrose and promote hydrolysis of starch.
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Table 1 Storage root yield and contents of starch and soluble sugar in storage roots of edible sweet potato at harvest

Ab3 ' TR A HEME RIRVE Rt iz
Treatment Yield Starch Soluble sugar Sucrose Fructan Fructose Glucose
KO 3.8 ¢ 53.37 a 23.07 b 9.66 ¢ 8.49b 2.65b 1.53 ¢
K12 4.34 b 54.06 a 24.72 b 10.56 b 8.76 a 2.76 b 1.83 b
K24 4.77 a 54.98 a 26.19 a 11.99 a 8.84 a 2.93 a 2.01 a
K36 4.74 a 54.29 a 25.98 a 11.46 a 8.78 a 2.81 a 1.95 a

H(Note) : EFBUEIGARFRERRARAIEREEFE 5% BEKF Within a column, values followed by different letters are significantly

different between treatments at the 0. 05 probability level.
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Table 2 Contents of components of soluble sugar in storage roots in different growth periods

ML 4y s AU KEL Days after planting (d)
Sugar component Treatment 50 70 90 110 130 150 170
FLEE Fructan KO 9.40a 8.26a 5.48a 5.20a 5.67b  7.66b 8.49 b
K24 9.03b 7.47b 5.35a 5.19a 6.14a 8.12a 8.84 a
REd# Sucrose KO 12.21a  7.62a  6.34b  6.10b  6.90b  7.39b 9.66 b
K24 9.47b 7.41a 7.02a 6.75a 7.79a 10.11a 11.9 a
Hi %48 Glucose KO 0.39b 0.35b  0.42a 0.22b 0.17b  1.11b 1.53 b
K24 0.41a 0.40a 0.40a 0.27a 0.20a 1.37a 2.01a
L Fructose KO 0.83b 0.58b 0.53a 0.24b  0.39b  1.42b 2.65b
K24 1.59a 0.78a 0.55a 0.33a 0.46a 1.63a 2.94a

H(Note) : FIFBFIEHARFRERARATERZERE 5% BFE/KF Within a column, values followed by different letters are significantly

different between treatments at the 0. 05 probability level.
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Table 3 Changes of acid invertase (soluble AI and insoluble AI) and the sucrose synthase (SS) activities in storage
roots in key growth periods

EEE s MBS KHL Days after planting (d)
Enzyme activity Treatment 70 110 150
FEXE & S KO 9.26 b 13.50 b 8.95b
Sucrose synthase (SS) K24 11.57 a 14.68 a 10.65 a
ATV R FE LTS KO 8.38b 8.41a 9.84 b
Soluble acid invertase K24 9.14a 8.52a 10.87 a
TNV PR ¥ AL B KO 11.96 a 11.25 a 11.06 b
Insoluble acid invertase K24 12.27 a 11.49 a 11.64 a

H(Note) : FIFEFIEARFRERRARAIIEREEFIE 5% BEKF Within a column, values followed by different letters are significantly

different between treatments at the 0. 05 probability level.
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Fig. 2 Dynamics of a-and B-amylase activities in storage roots
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Table 4 Sucrose contents of above-ground organs in different growth periods ( %, DW)
wE AbE S 70 d RS 110 d FME 150 d
Organ Treatment 70 days after planting 110 days after planting 150 days after planting
2 Leaf KO 2.14 b 3.16 a 3.46 b
K24 2.44 a 3.10 a 4.22 a
H#% Petiole KO 2.76 b 7.89 a 16.93 a
K24 3.86a 6.59 b 13.94 b
ZE Stem KO 3.31a 6.44 a 9.54 a
K24 2.81b 5.58b 7.56 b

H(Note) : FIFEFIEARFRERRARAIIEREEFIE 5% BEKF Within a column, values followed by different letters are significantly

different between treatments at the 0. 05 probability level.
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