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Fig. 1. Changes in soil surface temperature with time after treated with rice bran and plastic film
cover (+:with, -:without, R: Rice Bran, C: Covering)
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Fig. 2. Changes in soil temperature 10 cm below the surface with time after treated with rice bran
and plastic film cover (Abbreviations the same as Fig. 1.)
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Table 1. Effects of treatments with sick soil on growth characteristics in Eustoma ‘Umi Honoka’ at
flowering stage

Treatment Height Node Stem diameter Leaf length Leaf width
Rice bran Covering Ploughing (cm) number (mm) (cm) (cm)
+ + + 72.0a” 14.0a 4.7a 8.1a 4.3a
+ + — 67.5b 12.7b 4.8a 7.2b 3.6b
+ — + 50.3d 10.2¢ 3.2cd 5.7¢ 2.9¢
+ — — 56.8c 11.0cd 3.6bc 6.1c 3.2¢
— + + 59.9¢ 10.5de 3.1d 5.1d 2.5d
— + — 58.9¢ 11.3¢ 3.9b 6.1¢c 3.0c
— — + 49.1d 9.8¢ 2.8d 4.4e 2.2d
— — — 49.0d 9.8¢ 3.2cd 4.7de 2.4d
LSD (0.05) 33 0.8 0.4 0.5 0.3

* 4 :with, — :without.
¥ Means within each column followed by same letter(s) are not significantly different at P < 0.05 by
Fisher’s protected LSD test.

2. IR RS O mn AR (C A B IR s
Table 2. Effects of treatments with sick soil on growth characteristics in Eustoma ‘Arena Pink’ at
flowering stage

Treatment” Height Node Stem diameter Leaf length Leaf width
Rice bran Covering Ploughing (cm) number (mm) (cm) (cm)
+ + + 88.2a" 11.5a 6.2a 10.0a 5.5a
+ + — 79.4b 11.0ab 4.8b 7.8b 4.4b
+ — + 62.9¢ 9.8¢ 3.2¢ 5.9¢ 3.4d
+ — — 68.5d 10.5bc 3.6d 6.7d 3.7cd
— + + 74.4¢ 11.2ab 4.1c 7.0cd 3.8¢c
— + — 78.0bc 10.3bc 4.3c 7.2¢ 3.9¢
— — + 60.0e 10.5bc 3.1e 5.4f 3.0e
— — — 60.0e 10.0c 3.3e 5.5¢ef 3.0¢e
LSD (0.05) 4.1 0.9 0.3 0.5 0.3

* 4 :with, — :without.
¥ Means within each column followed by same letter(s) are not significantly different at P < 0.05 by
Fisher’s protected LSD test.
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SHIGHRERIE Y BOROKZEE - fEfk e DR B IR IRAH = 16.7 ~ 30.8 207 - Ei¥bR
TS R IERE A > SANE RS 2.7 K 1.4 6 FEE R ER RIS
BRI IR HABE 2R - B F 2 ~ 7 K > fCEBUE0 2.1 ~ 4.5 7% < SHEE
KN AR ARG - 3 dbfEES —H = I ER BRI E KR 2 4
RHEFRIGEOAREH HEE S ([ 4)  J2FBUKREEERY) - THILEREE - &
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3. EfF IR AR vOS S O R R AR B IR
Table 3. Effects of treatments with sick soil on growth characteristics in Eustoma ‘Croma White’
at flowering stage

Treatment Height Node Stem diameter Leaf length Leaf width
Rice bran Covering Ploughing  (cm) number (mm) (cm) (cm)
+ + + 82.7a" 11.2a 5.2a 8.2a 3.6b
+ + — 74.6b 10.7ab S.1a 8.2a 4.3a
+ — + 48.7d 8.7d 3.1cd 5.7¢ 2.5d
+ — — 49.4d 9.5¢cd 3.4bc 5.8¢ 3.0c
— + + 56.9¢ 9.3cd 3.5bc 6.3b 2.9¢
— + — 59.1c 9.3cd 3.6b 6.0bc 3.2¢
— — + 45.0de 9.0cd 3.0d 4.9d 2.2d
— — — 43.3¢ 9.8bc 2.8d 4.8d 2.4d
LSD (0.05) 4.7 0.8 0.3 0.5 0.3

? 4+ :with, — :without.
¥ Means within each column followed by same letter(s) are not significantly different at P <0.05 by
Fisher’s protected LSD test.
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Fig. 3. Changes in soil temperature with time after drenching with 100°C hot water
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Fig. 4. Diagram of sick soil treated with hot water on plant height by week of Eustoma cultivars (Bar
indicates standard error of mean)
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4. E{EHIEDIBVKER B = (SR iR A B R s
Table 4. Effects of sick soil treated with hot water on growth characteristics of three Fustoma
cultivars at flower stage

Cultivar Treatment” Height  Node Stem  Flower Daysto  Leaf Leaf

(cm)  number diameter number flowering length  width

(mm) (cm) (cm)

. HW 65.2a° 14.0a 4.3a 5.3a 117a 6.7a 4.0a
Umi Honoka

Croma White
RTW 36.7b 11.5a 4.1b 3.8b 129b 4.9b 2.9b

“ HW: 100°C hot water. RTW: 25°C room-temperature water
¥ Mean separation within columns and cultivars by LSD test at P < 0.05.
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Heat treatments with sick soil to reduce the

. . . 1
continuous cropping disorder of Eustoma

Chang, Y. T. and M. C. Wang’

Abstract

Soil sickness continuous cropping has become a serious problem for Eustoma cultivation.
Solar heating or hot water treatment with sick soil was expected to reduce the problem of
continuous cropping. In summer with blight sunshine, the sick soil was mixed with rice bran (1
kg bran in one meter square of soil), and ridges after ploughing. Thereafter, the soil was misted or
flooded with 100°C hot water to increase soil water capacity to 15%. Then, the soil surface was
covered with clear plastic film to maintain for one month helping the soil temperature was higher
than 60°C in sunny days. After that the soil with bran could be plowed again and ridges for planting.
Those without bran were ready for planting. However, in winter seasons, when soil temperature
could not easily increased. Therefore, we suggest drenching with hot water (100°C) after plowing
ridges.

What is already known on this subject?

Soil sickness of Eustoma is a serious problem. The effects of rotation or flooding are
inconsistent or not effective. Continuous cropping limited the production.

What are the new findings?

Simple solar heating is low cost and hot water treatment reduced disorder of the sick soil. This
can improve cultivation in the greenhouse culture.

What is the expected impact on this field?

Solar heating in summer time and hot water treating in winter time can reduce the problem in
continuous cropping of Eustoma. It can improve the quality of cut flower and increase profits.

Key words: FEustoma, Soil sickness, Autotoxicity, Solar heating, Hot water heating
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1. Contribution No.509 from Tainan District Agricultural Research and Extension Station.
2. Associate Agronomist, Assistant Agronomist, Tainan District Agricultural Research and

Extension Station. 70 Muchang, Hsinhua, Tainan 712, Taiwan, R.O.C.

46



	74號書名頁-初排-轉外框.pdf
	農改場用空白頁.pdf
	74號版權頁-初排-轉外框.pdf
	農改場用空白頁.pdf
	total.pdf
	74-1-二校.pdf
	74-2-一校.pdf
	74-3-一校.pdf
	74-4-一校.pdf
	74-5-一校.pdf
	74-6-二校.pdf
	74-7-一校.pdf
	74-8-一校.pdf

	74號稿約.pdf

