Juobotdootdootgtdboootdbobodotddgoog,
oot dood

0o godooooooooon
ISSN 04886828
oono gg,oo
gg,oo
gg,oo
oo,oo
0oono oooooood
0/0 270
oodoon p. 1-6
gooo 19980 301
gooo0ooboooooooboobobobooooobooo 0A° :
Tsukuba Business-Academia Cooperation Support Center, Agriculture, Forestry and Fisheries Research Council @ ut INnow |e(]9b'

Secretariat



BFAMEPER (Bull Shizuoka Citrus Exp. Sta)27 : 1 — 6. 1998 1

VY 2 RV OBIBHIREESIC BT S
TEAR AT, WEBLIURERE & OBE%R

BEEPALk - i REL> - RZILAIZE * - B

Relationship between Confined Soil Volume and Growth, Yield and Fruit Quality
on Root Confinement Culture of Satsuma Mandarin cv. ‘Aoshima Unshu’

Tkuno SAWANO, Toshihiro YAMAZAKI, Kazumi SUGIYAMA
and Tetsumi TANIGUCHI
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Fig. 1. Schematic details of root confinement culture
using a non —woven fabric. The length (L) was 27,
50, 100, and 200 cm in confined soil volumes 40,
75, 150, and 300 liters, respectively.
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Fig. 2. Effect of soil volume on trunk circumference (left) and the number of leaves per tree (right) on root
confinement culture of satsuma mandarin (cv. ‘Aoshima Unshu’).
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Table 1. Effect of soil volume on the number of fruit set per tree on root confinement culture
of satsuma mandarin (cv. ‘Aoshima Unshu’).

Confined soil 1990 1991 1992 1993 1994 1995
volumef(liters) (32) (4) . (5 (6) (7) (8)

40 9av 4ab 76¢ 1b 13b 6b

75 2a 10a 109bc 68ab 34h 30 b

150 la 1b 140abc 122a 151a 84ab

300 4a 2b 188a 115a 208a 105ab
Unconfined 7a 3a 168ab 153a 218a 146a

Tree age (years).
¥ Mean separation within columns by Ryan’s multiple range test, 5% level.

Table 2. Effect of soil volume on yield per tree (kg) on root confinement culture of satsuma
mandarin (cv. ‘Aoshima Unshu’).

Confined soil 1990 1991 1992 1993 1994 1995 Total
volume(liters) (32) 4) (5 )] ) (8)
40 1.3av 0.9ab 1.8d 0.1c 1.9¢ 0.7b 6.8¢
75 0.3a 2.5a 3.7cd 4.1c 4.4cd 3.4b 18.4c
150 0.2a 0.2b 6.3c 8.2bc 10.0bc 7.3ab 32.2bc
300 0.4a 0.4b 10.0b 13.5ab 16.7a 12.4ab 53.3b
Unconfined 0.7a 0.8ab 14.7a 20.2a 22.1a 19.0a 77.5a

Tree age (years).
¥ Mean separation within columns by Ryan’s multiple range test, 5% level.

Table 3. Effect of soil volume on Brix of the fruits on root confinement culture of satsuma
mandarin (cv. ‘Aoshima Unshu’).

Confined soil 1990 1991 1992 1993 1994 1995
volume(liters) (32) (4) (5) (6) @] (8)
40 12.0+0.5Y 13.1+1.0 16.8+0.2 13.0% 12.7+0.6 13.8%
75 10.9+0.8 12.4+0.6 16.2£0.3 13.0+0.2 13.2+0.4 13.8+0.1
150 8.2+0.4 10.5+0.8 15.0+0.5 13.0+0.4 13.0+0.5 13.4x0.1
300 9.4%1.0 10.0x 13.0x0.7 12.04+0.2 12.1£0.3 13.8£0.1
Unconfined 9.5+0.6 9.0+0.2 11.1+0.4 10.60.3 10.8+0.3 12.3+04
Tree age (year).
i 1}146—8111 + S.E.

Table 4. Effect of soil volume on acidity? (%) of the fruits on root confinement culture of satsuma
mandarin (cv. ‘Aoshima Unshu’).

Confined soil 1990 1991 1992 1993 1994 1995
volume(liters) 3v) 4) (5) (6) 7 (8)
40 0.96+0.05x  1.23+0.10 1.48+0.04 0.90v 0.88+0.08 1.24%
75 0.80£0.02 0.95+0.14  1.41£0.05 1.13%0.07 1.00+0.04 1.04-+0.12
150 0.80+0.03 0.74%0.01 1.21+0.11  0.99=%0.11 0.80=0.02  1.03%0.04
300 0.80+0.07 0.65v 0.97+0.06  0.95+0.03  0.83%+0.06 1.07=%0.07

Unconfined 0.81=0.02 0.78+0.09 0.81+0.04 0.85%=0.03 0.70x0.06  0.97+0.05

Estimated as citric acid.
Tree age(year).
Mean+S.E.

n=1
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Fig. 3. Changes with time in soil pF values of
ceramic moisture meterr after watering was
suspended.
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Relationship between Confined Soil Volume and Growth, Yield and Fruit Quality
on Root Confinement Culture of Satsuma Mandarin cv. ‘Aoshima Unshu’

Ikuo SAWANO, Toshihiro YAMAZAKI, Kazumi SUGIYAMA
and Tetsumi TANIGUCHI

Summary

Growth characteristics of satsuma manda}in (Citrus unshiu Marc.) trees in confined soil volume (40,75,150 and
300 liters) using a non—woven fabric were studied for six years.

1. Trunk circumference and number of leaves per tree decreased as the soil volume was further reduced. This was
evident in older trees. Number of leaves per tree had a tendenby to reach the maximum value in each soil volume,
while trunk circumference increased with tree age. This age was lower in smaller soil volume.

2. The smaller soil volume resulted in reduced fruit yield per tree. The trees grown in confined soil volume of 40
liters were biennial in bearing fruit.

3. Sugar and acid content in the juice increased and soil moisture decreased as the soil volume was further reduced
for three years after planting. However, these relationships were not so evident in older trees. We conclude that,
when the number of leaves per tree reaches the maximum value, the confined soil volume has little effect on sugar

and acid content in the juice.
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