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Summary

To establish an efficient irrigation method based on plant water status for glasshouse-
grown tomatoes, variations of leaf water potentials (¢l) among individual plants under
forcing culture and their possible causes were investigated.

Coefficients of variability (r?) for leaf water potentials attributable to plant location
ranged from 15 to 25% within a row and between rows. They ranged from 5 to 20%
based on leaf position on individual plants. The difference in leaf water potentials within
single leaves was much smaller, with the value of r® fluctuating between 4 and 10%.

The variations in leaf water potentials among plants located in different parts of the
greenhouse are due largely to differences in air temperature and wind speed. Fluctua-
tions of light intensity, relative humidity and soil moisture potential, ¢s, contributed to
variations but to a considerably lesser extent.

The results indicate that a minimum of three representative plants are needed for leaf
water potential measurements in order to establish a reliable irrigation index for
glasshouse-grown tomatoes.

The fully expanded leaflet on the fifth leaf from the apex is suitable for the measure-
ment of water potential. Because leaf water potential fluctuates diurnally even under a
constant ¢s, the auther recommends that mesurements be taken early in the morning at

SR

Individual Variations in Leaf Water Potentials and Their Causal Factors in Greenhouse-grown Tomatoes

approximately the same time.
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Fig. 1. The differences in leaf water potentials based on the location of tomato

plants in a glasshouse.



[#Z4. (. Japan. Soc. Hort. Sci.) 62 (1) : 113-119. 1993. 115

Table 1. Variations in leaf water potentials based on the location of tomato plants.

Within a row

Between rows

Date
Mean S.D.* Cc.v.7 Mean S.D.? C.v.”
24/Dec/87 —0.634MPa  0.095 14.9% —0.715MPa  0.109 15.3%
7/Jan/88 —0.448 0.116 25.9 —0.475 0.117 24.7
19/Jan/88 —0.764 0.168 22.0 —0.869 0.157 18.1
19/Feb/88 —0.566 0.086 15.1 —0.627 0.161 25.7
8/Mar/88 —0.691 0.129 18.7 —0.694 0.098 14.2
7/Apr/88 —0.356 0.058 16.2 —0.337 0.035 10.3
21/Apr/88 —0.589 0.085 14.4 —0.629 0.087 13.8

* S.D.: Standard deviation.
Y C.V.: Coefficient of variability (r%).
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Fig. 2. The differences in light intensity, air temperature, relative humidity and wind
velocity in a glasshouse.
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Fig. 3. The variations in soil moisture potentials in different parts of a glasshouse. Measure-
ments were taken at different times of the year. Each symbol is the same as Fig. 2.

Table 2. Relationship between leaf water potential of tomato and some environmental factors.

Light Air Relative Wind Soil moisture
intensity temperature humidity velocity potential (¢ )

Standard partial
correlation 0.0612 0.619%4 0.0900 0.7704 —0.3309
coefficient

) Qe e Table 3. Variations in leaf water potential among diffe-
= o rent leaf positions on a plant.
= —0.3360 Gg § E'@B»ug PR
£ —0.61 »Hg;:;;“gzﬂt :;2%%0 Date Mean S.D.? cv.y
=3 Y X -
= 0.9 % P e Y 24/Dec/87  —0.98MPa 0.048 4.9%
E * hyp” 7/Jan/88  —0.29 0.056 19.2
= —1.24 19/Jan/88 —0.70 0.041 5.9
£
S 0 o O O T 19/Feb/88 —0.66 0.074 11.2
] 6 10 15 20 % 8/Mar/88  —0.92 0.075 8.2
Upper Lower 7/Apr/88  —0.40 0.08 217
Leaf position 21/Apr/88 —0.55 0.057 10.3

* S.D.: Standard deviation.

Dates — 24/Dec /87 Y C.V.: Coefficient of variability (r%).

o 7/Jan /88
19/Jan /88
-+ 19/Feb /88
-#- 8/Mar /88
-« 7/Apr /88
< 21/Apr /88

X

Fig. 4. The differences in leaf water potentials based on
the positions of tomato leaves on the individual
plant.
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Leaf water potential (MPa)
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< 21/Apr /88

Fig. 5. The differences in leaf water potentials within a
single tomato leaf.

%

Table 4. Variations in leaf water potential within a single
tomato leaf.

Date Mean S.D.* C. V.Y
24/Dec/87 —1.00MPa 0.067 6.7%
7/]Jan/88 —0.27 0.021 7.8
19/Jan/88 —0.72 0.028 3.9
19/Feb/88 —0.63 0.045 7.2
8/Mar/88 —1.00 0.106 10.5
7/Apr/88 —0.36 0.032 9.0
21/Apr/88 —0.56 0.035 6.3

* S.D.: Standard deviation.
Y C.V.: Coefficient of variability (r?).
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Fig. 6. Diurnal fluctuations in water potentials in a fully
expanded, fifth leaf from the shoot apex of a tomato
plant grown in a glasshouse.
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Table 5. Number of samples needed for leaf water poten-
tial measurement.

CL?* S.D.Y 95%* 99%*
+0.1MPa Minimum 1 1
Maximum 11 19
+0.25 Minimum 1
Maximum 2 3
+0.5 Minimum 1 1
Maximum 1 1

* C.L.: Confidence limits.
Y S.D.: Standard deviation (see in Table 1) .
*  Probability.
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