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Effects of the Soil Temperature upon the Growth of Some Tropical Plants
— On the Growth of Palms —
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Table 1. Experimental materials and seasons of the experiments

i % — & % il % i3 i
species Common name Japanese name Season
Phoenix roebelenii Pigmy date palm ¥ > ./w¥Y I, 198741 H23H~ 3 A24H
O’Brien January 23 to March 24, 1987

I, 1987465 B21H ~ 7 A20H
May 21 to July 20, 1987

I, 19874 7 H26H ~ 9 A24H
July 27 to September 24, 1987

Areca catechu Linn. Betel palm vraowy 19884£5 A 1 H~ 6 A30H
May 1 to June 30, 1988

Chamaedorea concolor aryann 19884£10A21H ~12H20H

Mart. October 21 to December 20, 1989
Rhapis excelsa (Thunb.) Lady palm oI vFy 198849 A16H ~11H15H

Henry September 16 to November 15, 1988

HoR MERMBEOHOKE S

Table 2. Plant sizes at the commencement of the treatment.

w4 % K ey % % 3
Species Stem height  Plant height Number of leaves Total fresh weight
cm cm g
NV A
Phoenix roebelenii 15.12+0.25 1.33£0.04 7.10+1.45
O’Brien
voowy
Areca catechu 5.11+1.02 1.62+0.06 23.25+2.54
Linn.
Jryaua)v
Chamaedorea concolor 18.95+1.31 1.54+0.11 8.13+1.24
Mart.
o) sF2
Rhapis excelsa (Thunb.) 7.57+0,12 2.85+0.14 25.00£2.48
Henry
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Table 3. Air temperature in the glasshouse in the experimental seasons(C)

& % ALTE ERFHA ® 5 & K B
Species Season Max. Min. Mean
VAT A
Phoenix roebelenii O’'Brien I 22.1 16.8 20.0
il 30.1 24.0 27.1
34.9 26.3 30.6
vrawy
29.9 23.5 26.7
Areca catechu Linn.
araua)v
23.5 17.1 20.3
Chamaedorea concolor Mart.
o) vFy
27.5 16.8 22.3

Rhapis excelsa (Thunb.) Henry
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Phoenix roebelenii O'Brien
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Fig. 1. Effects of the growing season and the soil temperature upon the growth of pigmy
date palm, Phoenix roebelenii O’Brien.
Columns indicate the season of the treatments as in Table 1.
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Fig.2 Effects of the soil temperature upon the growth of betel palm, Areca catechu Linn.,

Chamaedorea concolor Mart. and lady palm, Rhapis excelsa (Thunb.) Henry.
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Fig. 3.
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vy 2uxy (k) RUOA Y7 vF27 (F) OFREERICKITTHIROZE.
ML b HRIZAE X H15°, 20°, 25°, 30°, 35C.
Effects of the soil temperature upon the growth in pigmy date palm,

Phoenix roebelenii O’Brien (above) and lady palm, Rhapis excelsa

(Thunb.) Henry (below).
The soil temperatures of the respective figures, from left to right, are

15°, 20°, 25°, 30° and 35C.
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Summary

This study was carried out to ascertaining some effects both of the growing season and the

soil-temperature upon the growths of the following 4 kinds of Palms, namely : Phoenix
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roebelenii O’Brien, Areca catechu Linn., Chamaedorea concolor Mart., and Rhapis excelsa
(Thunb.) Henry.

The plastic-potted young trees consisting either of seedlings or of young shoot (ramet) and
submerged in the constant-temperarure water-bath were treated, for 60 days, with the
soils supplied with 5 sorts of different temperatures with interval of 5°C, namely : 15°, 20°,
25°, 30° and 35C, respectively.

Invenstigations were carried out on the following items, namely : stem height or plant
height; cross diameter of stem; number of leaves; dry weight of top and that of root.

1. On the tops and the roots of the respective species some obvious effects of soil temper-
ature upon the growths were observed.

2. Concernining the effects of the different soil temperatures upon the growths at the deffe-
rent growing seasons, almost similar growth-patterns were observed in the Phoenix roebelenii
O’Brien, with the peaks shown at 25°C or 30C.

3. The optimal soil-temperature ranges fitting for the most vigorous growth of
Phoenix roebelenii O’Brien, Chamaedorea concolor Mart., and Rhapis excelsa (Thunb.) Henry,
were fixed to be about 25°C ~30°C, and those in case of the Areca catechu Linn. were about 20
C and 25C.

4. The soil temperature inhibiting the growths was about 15°C in Phoenix roebelenii O’Brien,
Chamaedorea concolor Mart., and Rhapis excelsa (Thunb.) Henry, and that was 35°C in Areca

catechu Linn.



