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EHBOCRBAECIE, 1) —OBEEMRXO Fig. 1 PF-soil moisture curve in
o | 28R R L, V& ADBETI0EY B experiment with celery
Table 1 Three phase distribution of soil used in experiment with celery®
pF 1.5 pF 2.7
Bulk Solid Liquid Gaseous Liquid Gaseous
Soil horizon Depth density phase phase phase phase phase
cm % % % % %
First layer 0—10 1.23 45.7 21.1 33.2 15.2 39.1
Second layer 10—20 1.30 48.2 22.0 29.8 17.0 34,8
Third layer 20—30 1.54 57.7 24.5 17.8 20.7 21.6
Fourth layer 30—40 1.50 58.2 24.1 17.7 20.3 21.5

a2 The values on each layer are averages of 8 samples
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Table 2 Three phase distribution of soil usil

in experiment with lettuce®

pF 1.5 pF 2.7
Bulk Solid Liquid Gaseous Liquid Gaseous
Soil horizon Depth density phase phase phase phase phase
o T em % % % % %
First layer 0—10 1.24 47.0 23.5 29.5 16.3 36.7
Second layer 10—20 1.47 55.5 24.9 19.6 19.6 24.9
Third layer 20—30 1.55 58.8 25.3 15.9 20.4 20.8
Fourth layer 30—40 1.69 63.5 26.6 9.9 23.0 13.5
2 The values on each layer are averages of 12 samples
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for normal growth(pF1.5-2.7)
10+ - Fig. 3 Change in daily evaporation
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Fig. 2 pF-soil moisture curve in
experiment with lettuce
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Fig. 4 Change in daily evaporation
from pan evaporator during
experiment with lettuce
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BEMGSE & BRI v A Y —DEBRER L HUOERTH
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OETFDOMEFAIE Lot UL, AKKIXL.01
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Table 3 Watering particulas of each treatment in experiment with celery®

Water Number Total

requirement of times amount Water
Watering per water of water Watering requirement  Watering
point watering applied applied intervals per day ratio?

mm mm days mm

pF 1.7 4.59 25 114.8 2.4 1.88 1.10
pF 2.3 6.54 17 111.3 3.6 1.82 1.06
pF 2.5 8.70 12 104.4 5.1 1.71 1.00
pF 2.7 9.98 10 99.8 6.1 1.64 0.96

& Values are averages of three repetitions.

Average pan evaporation per day during treatment is 1.7!mm.
The period of treatment is 61 days from 13/Oct. to 12/Dec. in 1980
b Watering ratio is the ratio of water requirement per day to pan evaporation per day

Table 4 Watering particulas of each treatment in experiment with lettuce®

Water Number Total

requirement of times amount Water
Watering per water of water Watering requirement  Watering
point watering applied applied intervals per day ratioP

N mm mm days mm

pF 1.7 7.1 20 142 4 2.09 1.01
pF 2.3 20.1 7 141 9.7 2.07 1.00
pF 2.5 22.8 137 11.3 2.01 0.97
pF 2.7 25.8 4 129 13.6 1.09 0.92

2 Values are averages of three repetitions.

Average pan evaporation per day during treatment is 2.07mm.
The period of treatment is 68 days from 18/Jan. to 27/Mar. in 1982

b Watering ratio is the ratio of water requirement per day to pan evaporation per day
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Fig. 5 Changes of soil moisture suction of different depth of soil in each plot in
experiment with celery.

Tensiometers were measured at 9:00 in every morning during treatment
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Fig. 6 Changes of soil moisture suction of different depth of soil in each plot in

experiment with lettuce.

Tensiometers were measured at 9:00 in every morning during treatment
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BTABC L 5B IR ok TOMOERIT g 24P
DT b & LERRIC BT bR 5 . 5 F
Wic L 5 AIEROE Y Table 6 10R Lz, 2% 8 2O i
ROBEE L pF 2.5 gm akMmasE< s 5 ] I ‘;;;
SR TR AER P A SN2, pF 2.7 % = » pF2.5
FRLEY LI L, ROKEIOWTIERE 12k —— == pF2.7
LEMCABLRERRDS bR d T -
8 b

L& ADREHRBEEAS Table 7R Lich, &4
HK & LN E e, CORAE UTIER
Bhostel ERELLRED, ROBALBEGHEEHD,
BRELRLUL pF 2.5 FTENAKBBELNEL LB

Weeks after planting

Fig. 7 Effect of watering point

E4 N =3 T B
DR THERORESMM L2, pF 2.7 i D LHIH on the increase of number
A L. of celery leaves
Table 5 Effect of watering point on the growth of celery®
Marketable part Longest leaf

Number Number Number of Length of Weight of
Watering Top of total of edible 1st Ist
point weight leaves Weight leaves leaves® Length internode Weight internode Position

g g cm cm g g

pF 1.7 1,450 29.8 1,125 12.4 10.5 60.9 19.1 139 72 21.8
pF 2.3 1,450 30.2 1,135 12.7 10.5 61.8 19.9 148 78 22.7
pF 2.5 1,415 30.7 1,115 12.5 10.4 61.0 20.4 145 78 23.0
pF 2.7 1,395 31.2 1,115 12.4 10.2 59.8 19.6 141 73 23.2

a  Values are averages of three repetitions. Each plot has 10 plants

b The length of edible leaves is over 10cm.

Table 6 Effect of watering point on the growth of lettuce
Watering Weight* ) Globe shape®
point Top Globe Residual Height Long-diameter Short-diameter
4 g g cm cm cm
pF 1.7 1,420 910 510 18.6 15.4 13.6
pF 2.3 1,420 920 500 18.0 16.0 13.7
pF 2.5 1,430 940 490 18.0 16.6 13.9
pF 2.7 1,350 870 480 17.9 15.5 13.4
LSD(5%) 40g 40g

& Values are averages of

three repetitions. Each

plot has 30 plants
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Tabel 7 Effect of watering point on the occurrence
of abnormal globes of lettuce

Number of abnormal globes?

Watering

point Cracking Rotting Non-formation Division
pF 1.7 19 7 2 0
pF 2.3 23 12 0 1
pF 2.5 27 7 4 0
pF 2.7 17 6 1 0

2 Values are total of three repetitions
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Studies on Soil Moisture Suction at the Beginning of Irrigation
and on Irrigation Requirements of Some Vegetables
Grown under Greenhouse Conditions

M Experiments with Celery and Lettuce

Yoichi Araki and Yasushi GoTo

Summary

Experiments were conducted to identify the optimum value of soil moisture suction
at the beginning of irrigation for the cultivation of celery and lettuce under greenhouse
conditions.

Water was supplied when the soil moisture measured with a tensiometer placed
at a depth of 10cm in each plot reached a fixed watering point. Water requirements
for each irrigation time was sufficient to rewet the soil to a depth of 40cm to reach
the water holding caracity after 24 hours.

In both experiments, pF values at the watering point were 1.7, 2.3, 2.5 and 2.7
respectively.

1. In the experiments with celery, the water requirements for each irrigation time
increased and the frequency of water application decreased when the value of coil
moisture suction at the beginning of irrigation increased. Consequently the total
arount of water supplied decreased with the increase ef the value of soil moisture
suction (Table 3).

2. In the experiments with lettuce using polyethylene film mulching, the water
requirements for each irrigation time were higher and the frequency of water
application was lower than in the experiments with celery (Table 4).

3, Value of soil moisture suction in the surface layer of soil increased rapidly
whereas slowly in the subsoil in the experiments with celery (Fig. 5). On the
other hand, the soil moisture suction in all the layers reached high pF values in the
experiments with lettuce (Fig. 6).

4. Growth of celery improved with the increase in the soil moisture content but
was inhibited when the soil moisture suction surpassed a pF value of 2.5 (Table 5).

5. Growth of lettuce was depressed in both the driest and wettest plots. Lettuce
grew well when the values of soil moisture suction at the beginning ranged from pF
2.3 to pF 2.5 (Table 6).

6. On the basis of the results mentioned above, it was considered that a value of
soil moisture suction ranging from pF 1.7 to pF 2.3 at the warering point is suitable
for celery and from pF 2.3 to pF 2.5 for lettuce under greenhouse conditions.
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