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Abstract

This study was performed to investigate the behaviour of root zone environ-
ments under the control of soil temperature and tension of soill moisture near
the root zone of ‘Kyoho’ grapes tree grown on restricted root zone system in
plastic greenhouse. Maximum diurnal air temperature inside plastic greenhouse
ranged between 25.1 and 32.7°C, and the average of nocturnal air temperature
inside plastic greenhouse maintained at 18°C in winter season. Also the mini-
mum diurnal relative humidity ranged between 50 and 55%, and the maximum
nocturnal relative humidity ranged between 84 to 87%. At a depth of 15cm
from soil surface, the average soil temperature maintained at 25.6°C for under
—ground heating, and appeared to 17.4°C for unheated condition. Although the
tension of soil moisture just after irrigation sharply decreased to pF 1.5, the
tension of soil moisture at the depth of 15cm maintained at pF 2.0~2.2. It is
suggested that the tension of soil moisture at the depth of 15c¢cm might be used
as the standard for the determination of irrigation set point. Effective drainage
system is needed to prevent the spindly and succulent growth of vine trees
grown in restricted root zone system.
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Fig. 1. Electric circuit of resistance to voit-
age converter.
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Fig. 2. Variation of ar temperature and rela-

tive humidity in plastic greenhouse.

2. 2R A2 Y3

TR olH FA ZAS5 YA
9l EAL AFE2x 3Fog wujgte} AA
B Ax7t 27 Ao g FEol

A )FFHA FeotObAk, 19937 AR
M3 BF 1989)E Aot ol2 Ao A
gt AAHo 2 ojFoxA g FAo)
393 ¢85 Aok

238 32 A& Scm, 15cm 2B 25cme} 7o)
A &g AL H3E Jeld Aol &
Fudee AFa g AF 25cmol) A 9
AL FAFA AsHded, AF Sems
15cmol A2l 21& %2 25cmell vl A o
AdsE Aoz e g4rdeEst &
5% w A% 5Scm, 15cm % 25cme} 3l o]ol
A AFexd Huxe ztzt 25.77C, 27.87,
30.2°C olW, PFA= zhzh 2347, 25.67,
28.9°C 24 A% 15cm ZPolojA U9 A
J £59 25C AEE FAHAL AFHE
2 Z93lge W 15cm ¥ 25cm 2 oj ol A g}
AL 2FY sAse Zhed Fd 1747C
£ #A3E Aoz JeidE d, olg e
AfRs AP 717 B¢ AS=HAD #9Y,
Scm ZolalHde AL Fzile AU
539 dalga) ofzte] B9 LFIWINENY
H 358 9% dPoE 18~21CE et
el &x wi3le] Zo] 15cmet 25cmel A 9
Aol v i ZA Jeigo A% 2
Axe dFFo] AF 15~25cm ZHoldl $X
e ndY w ZPHY AE 2HEHI A
A == 2 2AAY ol 15cmrt A
A% Ao #hdd.

Air temnpersture (C)

Fig. 3. Variation of soil temperatures at a
depth of 5, 15 and 25¢cm from soil sur-
face in greenhouse.

—238—



A ERRRE(HEOE #4450

3. EYE Eolgte W3l

I 4 BFIE o] FoA7] HFAN &F
H EGFEY FAGE dEd Aol #4
MAIA 5cm, 15cm 4 25cme] ZHoldlA EoF
8o FA4e 27 pF 2.7, pF 22 9 pF
1.6 3% FARAo, BF FHFd EF5
2o FU4L FF A #asdch

3.0

»
w»

>
>——T

b °
w

Tension of soil moisture (pF)
- N
w =3

o bt N S
6 7 8 9 10 11 12 13 14 15 16 17 18
Time (hr)

Fig. 4. Variation of the tension of soil mois-
ture after irrigation at a depth of 5,
15 and 25cm from soil surface in
greenhouse.
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Fig. 5. Varlation of the tension of soil mois-
ture at a depth of 15 and 25cm
from soil surface in greenhouse.
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Table 1. Comparison of growth indices of
Kyoho grape grown between in

restricted rooting volume and earli-

er study.
Restricted .
- . Earlier
Growth indices rooting
study®
volume
Trunk diameter (cm) 2.5+0.5 1.14
Shoot length (cm) 180+ 30 215.0
Internode (cm) 15+3 10.0
Leaf area (cm?) 123+33

No. of leaves 23.5 22.3
No. of cluster in fruit- 10
ing shoot )

‘cited from references No. 1.
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