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Diurnal Water Inflow, Outflow and Change in Water Content of Tomato Fruit
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Abstract

The expansion of fruit size results from the change in water content, which is the net difference in the
amount of inflow and outflow. The study acquired data in this limited field employing tomato fruit as the example.
The inflow was measured with the sap flow gauge wrapped around the peduncle. The outflow was measured as
fruit transpiration using the gas exchange chamber (LI6200). The change in water content was estimated from
the change in fruit diameter measured with the dendrometer. Each process was determined on a different fruit
as the size of the fruit could accommodate only one piece of equipment at a time. The diurnal water fluxes were
followed on two days. On 17 August 2009, three set of fruits aging 14, 21 and 28 days after flowering were
measured concurrently, while another three set of fruits aging 35, 42 and 49 days were measured on 14
September 2009. As the fluxes were from different fruits, the water balance for the flow could not be determined
directly. Only the pattern of change in the amount of water flow was evaluated based on normalization with the
initial fresh fruit mass.

Environmental conditions were similaron both days, having strong sun with maximum air vapor pressure
of 3.0-3.3kPa. Young fruit of 14-21 days old showed higher rate of water inflow during night time, after which the
higher inflow rate occurred during daytime. At the age of 35 days (beginning of ripening as pink color appeared),
the inflow reached the maximum accounting for 12.8% of the initial fruit mass. At the end of 49 days, the inflow
reduced to 1.3%. Fruit transpiration was dictated by the fruit to air vapor pressure deficit as the cuticular
conductance remained fairly constant. Young fruit (age 14-21 days) had higher transpiration rate due
predominantly to the much higher level of cuticular conductance. The outflow was in the range of 16-18% of
initial fruit mass and reduced to a stable 6% at older age. The shrinkage of fruit took place during 8-15 h., and
the expansion appeared during the rest of the time. The largest change in diameter (the largest increase in fruit
water content) occurred in 14 day-old tomato amounting to 6.2% of initial fruit mass. Ripening fruit aging 42-49
days had a net loss of water over one day period. Summarily, the tomato fruit expanded continuously and
reached the maximum in size at the age of 35 days indicating a higher amount of water inflow than the outflow
and the reverse was true at the older stage of fruit development.
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Fruit age, Diurnal water inflow in peduncle, g % of initial Initial

days Time of the day, h Sum fruit mass fruit mass, g
0-8 8-18 18-24 0-24

14 1.27 0.91 0 2.18 8.6 251

21 1.84 0.08 0.28 2.20 6.3 35.1

28 2.18 2.66 0.50 5.34 9.6 55.9

35 1.26 6.51 0 7.77 12.8 60.8

42 2.94 1.74 0 4.68 5.3 87.9

49 0.97 0.37 0 1.34 1.8 74.6
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Fruit age, Diurnal water outflow, g % of initial Initial
days Time of the day, h Sum fruit mass fruit mass, g
0-8 8-18 0-24
(est.) (actual) 18-24 (est.)
14 0.62 4.19 0.23 5.04 18.3 27.5
21 0.68 4.40 0.04 5.12 16.3 315
28 0.91 2.96 0.14 4.01 5.5 731
35 0.64 3.59 0.17 4.40 6.1 72.6
42 0.69 3.49 0.22 4.40 6.1 73.3
49 0.33 3.86 0.20 4.39 6.2 71.2
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Fruit age, Change in fruit water content, g % of initial Initial
days Time of the day, h Sum fruit mass fruit mass, g
0-8 8-15 15-24 0-24
14 1.28 -1.47 1.89 1.68 6.2 27.0
21 0.72 -1.82 1.44 0.34 1.0 34.0
28 0.48 -0.07 0.36 0.77 2.7 285
35 0.72 -0.70 0.63 0.65 1.0 65.0
42 0.08 -0.70 0.00 -0.62 -0.8 77.5

49 0.00 -2.31 -2.07 -4.38 -6.1 71.8
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