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Growth of Greenhouse-Grown Tomato Irrigated on the Basis of Plant or Soil Moisture Status

Yoichi Araki

Department of Protected Cultivation, National Research Institute of Vegetables, Ornamental Plants
and Tea, Taketoyo, Aichi 470-23

Summary

Tomato plants under glasshouse culture frequently suffer from over-luxuriant vegeta-
tive growth, resulting in malformed fruits and delayed maturity. By imposing a mild wa-
ter stress on the plants, a balance between vegetative and reproductive growths can be
restored in favor of better fruit growth. To achieve this balance, an irrigation trial was
conducted comparing method based on plant water status with that based on soil water
status. Irrigated soil depth was 40 ¢cm in both methods.

Vegetative growth was much poorer when plants were irrigated on leaf water potential
(¥.) than on soil moisture potential (¥s) of pF 2.0. However, marketable yield and
soluble solids contents of the fruits were significantly higher when ¥ rather than Ug
was used to time the irrigation.

From these results, it is concluded that soil water management based on ¥ is prefer-
able to that based on ¥s in the forcing cultivation of tomato in greenhouses. ¥’ of —0.1
MPa in the early growing stage (from planting to flowering on the third cluster) and —
0.5 MPa thereafter are recommended as indicators for irrigation; a soil depth of 40 c¢m is
recommended.
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Fig. 1. Seasonal fluctuations in ¥y as a function of irrigating tomato plants based on plant
moisture (¥L) or soil moisture status (¥s). A and W indicate times of irrigation

based on ¥y and ¥, respectively.
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Fig. 2. Seasonal fluctuations in ¥ at different soil depths when irrigated based on plant

water status.
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Fig.
moisture status.

Table 1.
culture under glasshouse”.

3. Seasonal fluctuations in ¥ at different soil depths when irrigated based on soil

Soil water management methods on watering frequency and total amount of water applied in tomato

) L x . s w
Water Early growing period Later growing period Total
r;aasr;zggﬁent Watering Amount of Watering Amount of Amount of Watering
Ty frequency water frequency water water ratio”
applied applied applied
v 2 40 mm 21 403 mm 443 mm 1.39
2 8 78 29 540 618 1.94
*  Values represent means of two replicates.
¥ Ay Leaf water potential, ¥ g; Soil water potential.
*  From planting to flowering on the third cluster.
" From flowering on the third cluster to harvest of the sixth cluster fruits.
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PAKE BPAKE/ EERREFERR) TADL,
K XAT1.94, KKK AT1.39 Th 7.
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Total amount of water applied/total amount of water evaporated from pan (318 mm).
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Irrigation based on Irrigation based on
plant water status soil moistire status
700 v Leaf area - -175
* Top dry weight
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& 1% 3
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. 20/Jan. 22/Mar. 20/Jan. 22/Mar.
Fig. 4. Leaf area expansion and dry weight accumulation curves by different
plant parts when irrigated based on ¥y (left) and ¥ (right).

Table 2. Comparison between soil water management methods and the yield of toma-

toes”.
Soil water management based on
'Y L v N
Class Number Weight Number Weight
Marketable /plant g/plant /plant g/plant
>250 g 1.2 362 2.0 669
250 g~200 g .0 659 3.4 745
200 g~150 g 8.6 1463 6.2 1069
150 g~125¢ 7.6 1014 8.0 1102
125g~100 g 8.4 940 5.2 582
sub total 28.8 4438 24.8 4167
Yield, t/10 a 13.9 13.0
Non-marketable
Small fruit” 9. 718 7.2 624
Blotchy-ripened fruit 0.8 85 2.8 278
Puffy fruit 0 0 2.6 324
Others 1.4 291 2.6 367
sub total 12.0 1094 15.2 1593
Total 40.8 5532 40.0 5760

“ Fruits on the clusters from first to sixth were harvested. Values represent means of
10 plants in two replicates.
Fruits less than 100 g with no physiological disorders.
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Fig. 5. Variations in soluble solids content,
organic acids and their ratios of tomato
fruits born on different clusters.
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