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Growth and Microsomal ATPase Activity of Lettuce(Lactuca sativa. L.) Cultured in the

KNO;-Added Nutrient Solution

GyeongJa Lee, Bo-Goo Kang, Hyun-Ju Kim, Kyeong-Beom Min and Young-Kce Kim” (Chungbuk Agricultural Research and Extension
Services, Cheongweon 363-883, Korea: "Department of Agricultural Chemistry, Chungbuk National University, Cheongju, Chungbuk 361-763,

Korea)

ABSTRACT : Lettuces were grown hydroponically in three different nutrient solutions, normal and 30 or 50 mM
KNO;-added nutrient solutions, and the electrical conductivities of the nutrient solutions were 1.0, 4.5, and 6.5 dS/m,
respectively. Lettuces grown in the KNOs-added nutrient solutions showed a decrease in the germination ratio and the
lower indices of growth, such as plant height, stem diameter, leaf length, and leaf width. Microsomes were prepared from
the roots of lettuce and characteristics of microsomal ATPases were investigated. The activities of microsomal ATPases
grown in the 30 mM and 50 mM KNOs-added nutrient solutions were higher than that grown in the normal nutrient
solution. The highest activities of microsomal ATPases were observed at pH 7.0 in all culture conditions. The activities of
microsomal ATPases were increased in a reaction buffer solution containing high concentration of K, whereas they were
decreased in a reaction buffer containing Na". The stimulating effect of K™ in the reaction buffer was greater on the
microsomal ATPases of lettuces grown in the KNOs-added nutrient solutions than that grown in the normal nutrient
solution. These results imply that the activities of microsomal ATPases in the root tissue are increased as increasing the

KNOs concentration in the hydroponical nutrient solution.
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Table 1. Growth of lettuce cultured under different KNOs-concentration

Treatments Growth phase

EC! Plant Stem Leaf Leaf
height  diameter  width length

(dS/m) (cm)
Control N.S. 097009 209+1.0a° 81423 121409 182+0%

NSA30 mM 4331097 2134122 764122 126415 180+16a
KNOs
N-Sgg%:“M 6394037 144+26b 49+13b 86%21b 125+1b

"Electrical conductivity of nutrient solution,

N.S. ; nutrient solution.

*Values with the same letter are not significamtly different at the
5% level by Least Significant Difference Test(n=40).
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Fig. 1. Germination of lettuce cultured in different nutrient solutions.
The germination of lettuce was measured in the control
nutrient solution(il), nutrient solution plus 30 mM KNOy(@),
nutrient solution plus 50 mM KNOiy(A), and distilled water
() at 28°TC.
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3 o) A3 AF3Male] ATPase ¥4 607+4 nmol/min
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Table 2. Contents of mineral nutrients in lettuce

Treatments T-N' P K Ca Mg
(gkg)
Control N.S./ 435 480 334 108 33

N.8.+30 mM KNO; 397 39 406 37 1.1

N.S.+50 mM KNO; 400 330 846 25 0.7

"T-N : total nitrogen.
N.S. : nutrient solution.
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ig. 2. Activities of microsomal ATPases prepared from lettuce roots.
The lettuces were grown in the nutrient solution(Cont),
nutrient solution plus 30 mM KNOs(T1), and nutrient
solution plus 50 mM KNOx(T2).
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Fig. 3. pH dependence of total ATPase activity. The steady-state
activity of microsomal ATPase was measured in the indicated
pH condition. The growth conditions of lettuce were in the
nutrient solution(()), in the nutrient solution plus 30 mM
KNOy(lD, and in the nutrient solution plus 50 mM KNOx(22).
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Fig. 4. Effects of K’ and Na' on the activity of microsomal ATPase.
The activity of microsomal ATPase was measured under the
different ionic conditions; in a buffer solution containing 120
mM K’ and 10 mM Na'(Cont), in a buffer solution
containing 130 mM K'(K"), and in a buffer solution
containing 130 mM Na'(Na'). Microsomal ATPase activities
were measured at steady-state condition. Lettuces were grown
in three different conditions, the nutrient solution(]), the
nutrient solution plus 30 mM KNO;(l), and the nutrient
solution plus 50 mM KNO().
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Fig. 5. K'-dependence of microsomal ATPase activity. (A) Activity

of microsomal ATPase in the solution containing various
concentration of K'. (B) The increased activity of
microsomal ATPase. The increased activity was calculated by
the subtraction of microsomal ATPase activity obtained in
the absence of X' from the activity obtained at various
concentration of K. Lettuces were grown in three different
conditions, the nutrient solution(llf), the nutrient solution plus
30 mM KNOy@), and the nutrient solution plus 50 mM
KNOx(4).
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