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Analysis of Growth Response by Non—destructive,

Continuous Measurement of Fresh Weight in Leaf Lettuce
1. Effect of Nutrient Solution and Light Condition on the Growth of Leaf Lettuce
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*National Horticultural Research Institute RDA, Suwon, 440—310
**College of Agriculture, Dankook University,Cheonan 330—714

Summary

These studies were carried out to develop a system for non—destructive and con-
tinuous measurement of fresh weight and to analyse the growth response of leaf let-
tuce under the different nutrient solution and light condition with this system.

The developed measurement system was consisted of four load cells and a micro—
computer.

The output from the system was highly positive correlation with the plant fresh
weight above the surface of the hydroponic solution. The top fresh weight of plant
could be measured within the error +1.0g in the range of 0 — 2000g.

The top fresh weight of leaf lettuce increased 44 times at 18th day after
transfering to the nutrient solution, and the maximum growth rate was observed at
13th day after transfering. The growth rate was 10.7— 29.6% per day during 18
days.

Optimum concentration of the nurient solution for the growth of lettuce was 1.4 —
2.2 mS/cm of EC level.

When the light condition was changed from dark to light, the fresh weight was
temporarily decreased, but the fresh weight increased under the opposite condition.
Top fresh weight of leaf lettuce in the darkness normally increased within 12 hours
after darkness treatment, and then slowly increased until 78 hours under continuous

dark condition. After that times, the fresh weight began to decrease.
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Fig. 1. Sketch map of device for monitoring top fresh weight of solution cultured crops.
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Fig. 2. Flow chart for monitoring systems of top fresh weight of solution cultured crops.
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Table 1. Relations between actua fresh weights of leaf lettuce and the readings with load cells of device.

Reading with Actual fresh weight(g)
Number
; load cells(g)
© of device Top(X,) Above water(X,) Whole(X,)
leaves
Y)

35 39.5 35.5 39.0 39.5

6.0 162.5 150.5 161.0 163.5

10.0 705.0 643.5 699.5 705.0
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Fig. 3. Changes in top fresh weight and relative
growth rate of solution cultured leaf let-
tuce determined by device
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Table 2. Effect of concentration of nutrient solution on the growth of leaf lettuce in solution culture.

Solution

concentration EC No. of
HES level leaves o

(times) Fresh wt

025 | o073 | 1000 | 263
0.50 1.37 11.5% 32.1
1.00 2.24 12.0° 35.2°
1.50 2.82 10.5* 29.8"

T o Root
(&) Dry wtrate(%)| Fresh wt.(g) Dry wt.
(g
5. 4 5.1 0.27*
5.3° 5.5 0.29*
5.24 5.7¢ 0.30°
) 52“ 4.6° 0.20°

HES: Horticultural Experiment Station Standard ‘solution

Means within a column followed by the same

by Duncan’s Multiple Range Test

letter are not significantly different at 5% level
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