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Properties of the Soil Moisture and the Growth of “Muscat” Grape in

the Computer-controlled Greenhouse for Pomological Studies

1. . a) a
Mikio NAKANO, Minoru SUzZUKI = and Kazuo SHIMAMURA)

(Research Farm)

This paper reports the physical character of the soil and the growth of the grape,

“Muscat of Alexandria” , in the Computer-controlled Greenhouse for Pomological
Studies in the Research Farm of the Faculty of Agriculture, especially in connection
with watering conditions.

1) Solid phase of this soil, so called "Masa” , was 709, and therefore the physical
character of the soil is considered not to be good for the culture of the grape vines.

2) This soil was so poor in the water-reservation that the water content was less
than 30% of total weight at field capacity, and less than 1095 at moisture egivalent.
Only 2~3 % of water was contained from moisture equivalent to wilting coefficient.

3) Coefficient of water permeability was 1 ~ 2 xX10-%cm/sec above 30cm in depth,
but the movement of water was detected neither in deeper points, nor in the case
that the soil had been dried up to pF 2.6, and then given about 8 mm of water.

4) Four arranged treatments of different amounts of watering to the grape vines
in each block were carried out from pre-budding to harvesting time, and the period
was devided into two at the middle of the Stage I of berry growth. The results
show that the eary growth of shoots exceeded in the two blocks with less water
during the former period, while the shoots in the other blocks with more water
during that period grew vigorously before and after blooming.

5) As to berry size, the two blocks with more water in the former period excelled
the other blocks with less water after the late Stage I of berry growth, and also the
number of drought-spot berries in the former was 709 more than that in the latter.

6) Net photosynthesis rate was higher in the block with more water in the whole
period than in that with less water, but not obvious difference was observed in
transpiration rate between blocks.

7) The examination of the root distribution at leaf fall in December shows that
the roots were distributed in more shallower layer than 20 or 40cm in depth at inner
part of the greenhouse in all blocks, as compared with the outer part, where the
roots were richer by 60cm in depth.

It is assumed that this is due to the existence of the hard layer of the soil in 25~
35cm in depth at the inner part, and may be a cause that the growth of the grape
vines planted there have been not so good compared with those of the outer part
of the greenhouse.
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Fig. 1 Schematic diagram showing the position of the grape vines (Q), the nozzles of the
sprinklers (©), and the tensiometers ([]) in each block (No, 1-4) of the large green
house, Arabic numerals in the circles and the oblipue lined area represent the points
where distribution of the vine roots and the soil hardness were investigated.
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Table 1 The test lots of watering

Former period** Latter period**%*

Block No.* pF in depth pF in depth
Watering Watering
15cm 30cm 50cm 15cm 30cm 50cm

Less 1.8—2.4 1.8—2.2 1.7-2.1 Less 1,9-2.6 1.9—2.7 2.1—2.7
More 1.3—1.9 1.6—1.8 1.6—1.7 More 1.4—2,0 1,6—1.8 1.7—1.9
More 1.3—1.7 1.3—1.7 1.5~1.7 Less 1.9—2.6 1.8—2.6 1.8—2.5
Less 2.3—2.5 2.3—-2.5 1.8—2.1 More 1.6-—2.0 1.6—1.9 1.7—2.0

= W oo

* As shown in Fig.1.
** From pre-budding to 3 weeks after blooming,
*** From 3 weeks after blooming to harvesting,
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Fig. ¢ Water distribution in mm after sprinkling for lhr with 2, 1kg/cm?2
of the nozzle pressure in the block No,2,
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Fig, 5 Changes in pF value of the soil in each depth after watering,
The arrows show the precipitation, ’
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Fig, 6 Showing the amount and date of watering and the changes in pF value in each
depth during the less and more watering periods in the block No.4,
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Fig. 7 Changes in pF value, and the air and soil temperatues in a day, "
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Fig. 8 Growth of the berries in each block,
The amount of watering in each block was controlled to be more or less during
the periods from pre-budding to the time of 3 weeks after blooming, and from
then to harvesting, independently,
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Table 2 Effect of the water content of the soil on the net photosynthesis rate

Less watering More watering
Leaf % of  Dry wt. Photo- % of  Dry wt.  Photo-
Date  atnode 4 o .op g/ synthesis dry wt.  mg/ synthesis
No. 100cm?2 mg/100cm? 100cm?2 mg/100cm?
/hr /hr
Mar, 17 3 24 .4 327.3 2.31 24,9 304.1 411
6 22.3 247.1 2.30 20.3 225.9 2.25
mean 23.4 287.2 2.31 22.6 265.0 3.18
Apr. 22 3 29.9 552.1 2.12 30.3 495.7 9.78
6 30.2 466.7 13.63 35.8 464.0 15.94
9 27.9 499.6 0.46 33.6 444 .4 3.29
mean 29.3 506.1 5.40 33.2 468.0 9.67
June 26 3 29.3 464.3 6.38 31.9 520.7 4.32
6 35.8 660.8 5.66 35.8 667.7 6.13
9 32.7 575.2 2.79 33.6 566.3 6.55
mean 32.6 566.8 4.94 33.8 584.9 5.67
Aug, 29 3 39.0 656.1 ~2.12 36.2 707.1 4,78
6 36.3 680.2 6.34 35.8 639.8 5.60
9 34.5 639.0 4.70 32.1 647.8 3.98
mean 36.6 658.4 2.97 34,7 664.9 4,79
Oct, 11 12 32.4 639.7 —0.44 35.8 673.4 9.73
lateral 29.5 392.9 6.47 29.6 418.3 4.37
mean 31.0 516.3 3.0 7.05

.02 32.7 545.9
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Table 3 Effect of the water content of the soil on the transpiration rate

Less watering More watering

Date Leaf at Transpiration Date Leaf at Transpiration
node No, mg/100cm2/hr node No, mg/100cm2/hr

Apr, 18 3 315.7 Apr. 20 3 365.5

6 388.8 6 544.9

9 580.8 9 306.5

mean 428.4 mean 405.6

June 26 3 12441 June 21 3 780.8

6 657.0 6 986.4

9 428.8 9 596.0

mean 776.6 mean 787.7

Sep. 21 3 121.1 Sep. 17 3 439.5

6 301.1 6 390.9

9 167.6 9 207.9

mean 196.6 mean 346.1

Dec. 3 Lateral 229.1 Dec. 3 Lateral 214.1
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Fig, 11 - Distribution of soil hardness in each depth, Arabic numbers show the points
of -the investigation in the large greenhouse shown in Fig, 1.
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