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Effects of Environmental Conditions on Plant Water Status in Tomato

Yoichi Araki

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

Summary

Effects of environmental factors (Experiment I) and NPK fertilizers (Experiment II) on leaf
water potential of tomato (Lycopersicon esculentum Mill. cv. Momotaro) plants potted in 3 soil
types: yellow, kuroboku, and sand were studied. In Exp. I, potted tomato plants were grown
in a glasshouse and then transferred to a growth chamber. The environmental factors were:
air and soil temperatures, relative humidity, light intensity, wind velocity, and soil moisture
content. In Exp. II, the entire experiment was conducted in the glasshouse using similar

materials; the experimental variable was the amount of NPK fertilizer applied.

The results are:

1. A rise in light intensity, air temperature and wind velocity caused a decrease in leaf water
potential (y;), whereas a rise in relative humidity increased .

2. An increase in soil water suction and in the amount of fertilizer applied resulted in a
decrease in yy, whereas a rise in soil temperature increased y;.

It is concluded from these results that y; decreased under environmental conditions which
promote trarispiration and/or suppress water uptake by roots.
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Fig. 1. PF-moisture curves of the soils used in this experiment.
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Tl3, BR7L, s vicBaL26HL 72 2
NHEDEBENYERES L pF— KSR E TN ETNE
2RELUVEIRIERT. &SLEr2znEnl/
5,000 a7 7 F—Ky biz 3 liter (RERETEN
1 2.85, 4.25, 3.75kg) T L 72, LENBEIH
T HEBRTIE, 1/5,000 2 &£ 1/2,000 a7 7 F—K
v FERERL, FnFNICEEBLE 3 liter & 12 liter
(REETEFNZFNI.75, 15kg) LWL, 1/5,000
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IR, WigAh) 2EnFhgs Tl gigfL, 1/2,000

aRy M4 EREBALL. EFRPOREIC
B4 2EBRTIZ, TEOBE: LEORENEFTXT
=P ESTENL Y IT R D% TN,

fEaAMRHE 7 T R ETHERRL, 1985 F 3 A 4 HiZiE
BL, SH2Z2B nFhotE2EDTEREI cm
DORY Ky Mz ETFL, 4 25 BICEEL 72, EfE
BATERERERBAZ TCIIEE»AKLR, EOKET
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BT, #EPAKLZLE 1 RISRTRESRHE
T3 BRENELL 72, FAERMATE o 17TRICERy b
FeaizhrAKL, BH6ELS 2BMB EXICENKR
TrieNERELZ, REGMEMRCERIRLN
WD E TR, 3FE%T2EE (5A158) £ 99
HE (6 A11H) icZExMmLZ. BRI+ (1/
5,000 a X +), #+ (1/5,000a®y }), HEL
(1/5,000 a®y ) ZbicEfAat (1/2,000 2R
v M) THERL ZHROEWRIZ, 3ER T2 BRNHEET
i3, TNFNI6E, 173 16¥LLPICI8ETH
N, BEEZLYBEEHNRETIE, TNEFN26ZE, 24
3 BELLNIC26ETH -2, BHRELEPL5E
Bo/hE (G eUd 6 3EH) % &3 5 il
TIERFAEICH T,

EOKRT > VORIE LRI, £Xy Fot
BASRSIE (1/5,000 a Ky FizDWwTid 5 cm,
1/2,000 2Ky FizD2W T3 10cm DEIICFHKEL
T A—F—THE) tEETREL, pFEL
kil NgEE~r—2) DELE AT,

Table 2. Physical characteristics of the soils used in this experiment.

Characteristics Yellow soil Kuroboku soil® Sand
Bulk density 1.37 0.81 142
Specific gravity 2.64 2.52 2.69
Solid ratio 51.8 % 321 % 52.7 %
Porosity 48.2 % 679 % 473 %
Water ratio at each soil moisture suction

pF0.7-1.0 24 % 0.7 % 0.4 %
pF1.0-1.3 6.1 34 1.6
pF1.3-1.5 2.1 2.0 6.4
pF15-1.7 2.6 3.8 18.9
pF1.7-2.0 3.7 5.2 3.5
pF2.0-2.3 2.8 3.8 0.9
pF2.3-2.5 1.8 1.9 1.1
pF2.5-2.7 3.0 3.9 . 1.5
Total 24.5 24.7 e 34.3

* Andosol.

%: Volume %.
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Fig. 2. Relationship between day time air temperature and leaf
water potential of tomato under the constant relative humid-
ity (60%).
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Fig. 3. Relationship between day time air temperature and leaf
water potential of tomato under the constant saturation
deficit (5.12 mmHg).
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Fig. 4. Relationship between night time air temperature and
leaf water potential of tomato under the constant relative
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Fig. 5. Relationship between day time relative humidity and
leaf water potential of tomato under a constant air temper-
ature (25°C).
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Fig. 6. Relationship between night time relative humidity and
leaf water potential of tomato under a constant air temper-
ature (10°C).
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water potential of tomato.
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Fig. 9. Relationship between night time wind velocity and leaf
water potential of tomato.
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Fig. 10. Relationship between soil temperature and leaf water
potential of tomato during the day.
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Fig. 11. Relationship between soil temperature and leaf water
potential of tomato at night.
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Fig. 12. Changes in leaf water potential of tomato and soil moisture suction
with decreasing moisture content in kuroboku soil filled in 1/5,000a Wagner

pots.
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Fig. 13. Changes in leaf water potential of tomato and soil
moisture suction with decreasing moisture content in sandy
soil filled in 1/5,000a Wagner pots.
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low soil filled in 1/5,000a Wagner potE.
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Fig. 15. Changes in leaf water potential of tomato and soil
moisture suction with decreasing moisture content in yel-
low soil filled in 1/2,000a Wagner pots.
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Fig. 16. Effect of the amount of fertilizer applied on leaf water
potential of tomato.
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