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FEFETE (Eustoma grandifiorm (Raf.) Shon.) BEREREFIEAMEY) - N fERURIfE B = 28
PIiEmS G RSB 7 - EERASERE 2015 47 105 A (104 FE345E
) - 2016 FEINH HARIEEEE 4,654,321 £ > il HAHECUEREREAEERY 91,696 (2016 4F
HARMKEGSETER) - FEEEZENRIE ZHEEL (Rosette) FHREIESHR 1
LR - UL EE SRS ~ YIS RERETE] - SRR B E S
dnfl - ERABIREE E AL - SRERERN A Y

as it A AV R RsEE 5 A2 IR H PRSI R Y £ 22 R - S E[RRE (successive cropping
obstacle) JZ5/E—BE +ith ARG [F—RE(FY)— BRI 1R - (FYIHBRAE R E A RAVR
GO0 R R R R IR R R SN R F R E S & o R 1 SOENAE S R
T R R A TS T R SRR - DURAERR E 35 (autotoxicity ) BEAHFIEH] (allelopathy )
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Table 1. Effects of plant residues and soil ameliorants mixed with normal healthy soil on the
growth of two Eustoma cultivars

Aerial part Root )

. . - - - - Height

Cultivar Treatment Fresh weight Dry weight  Fresh weight Dry weight ()

(g () (g) (g

NS 491a” 0.62a 2.48a 0.22a 19.5a

NS + ER 5% 2.79b 0.38b 1.17bc 0.09b 11.2b

) NS + ER 5% + CRH 5% 2.96b 0.38b 1.02bc 0.09b 10.9b

grorﬁoka NS + ER 5% + OSP 5% 1.82¢ 0.23¢ 0.57¢c 0.05¢ 6.7¢c

NS + ER 5% + CSP 5% 2.93b 0.38b 1.02bc 0.08b 10.2b

NS + ER 5% + OF 5% 3.18b 0.38b 1.22b 0.09b 12.3b

NS+ ER 5% +PM 1 cm 4.85a 0.59a 1.46b 0.11b 17.2a

NS 5.26a 0.72a 2.26a 0.21a 21.8a

NS + ER 5% 3.17abc 0.44b 1.13b 0.10b 10.1b
NS + ER 5% + CRH 5% 4.13a 0.57a 1.10b 0.11b 13.6ab

gfﬁftnea NS +ER 5% +O0SP5%  15lc 0.19¢ 027¢ 0.04c 4.6¢
NS + ER 5% + CSP 5% 2.87bc 0.39bc 0.71bc 0.07bc 8.7bc

NS + ER 5% + OF 5% 3.50ab 0.46b 0.91b 0.08bc 11.5b

NS +ER 5% +PM 1 cm 4.81a 0.64a 1.15b 0.11b 18.0a

“ NS: Normal, healthy soil. ER 5%: Eustoma residues 5% V/V. CRH 5%: Carbonized rice husk
5% V/V. OSP 5%: Oyster shell powder 5% V/V. CSP 5%: Crab shell powder 5% V/V. OF 5%:
Organic fertilizer 5% V/V. PM 1 cm: Peat moss on surface 1 cm.

¥ Mean separation within columns and cultivars by LSD test at P < 0.05.
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Table 2. Effects of plant mixed residues and soil ameliorants mixed with sick soil on the growth of
two Eustoma cultivars

Aerial part Root .
Cultivar Treatment’ Fresh weight Dry weight Fresh weight Dry weight Height
(cm)
(2) (2) (8 (2)
SS 3.22ab’ 0.52ab 0.41b 0.06b 14.5ab
SS + CRH 5% 2.17b 0.26b 0.32b 0.05b 12.3b
Umi SS + OSP 5% 3.32ab 0.43ab 0.44b 0.06b 11.8b
Honoka SS+ CSP 5% 3.66ab 0.42ab 0.48b 0.06b 14.7ab
SS + OF 5% 2.41b 0.41ab 0.34b 0.07b 12.2b
SS+PM 1 cm 4.09a 0.85a 0.52a 0.11a 17.1a
SS 2.01b 0.29b 0.38b 0.05b 11.7b
SS + CRH 5% 2.09b 0.30b 0.35b 0.05b 11.3b
Croma SS+ OSP 5% 1.97b 0.29b 0.39b 0.05b 10.3b
White  SS+ CSP 5% 1.79b 0.25b 0.36b 0.05b 9.7b
SS + OF 5% 1.91b 0.18b 0.27b 0.04b 9.5b
SS+PM 1 cm 2.79a 0.33a 1.01a 0.10a 15.4a

* SS: Sick soil. CRH 5%: Carbonized rice husk 5% V/V. OSP 5%: Oyster shell powder 5% V/V.
CSP 5%: Crab shell powder 5% V/V. OF 5%: Organic fertilizer 5% V/V. PM 1 cm: Peat moss on
surface 1 cm.

¥ Mean separation within columns and cultivars by LSD test at P =< 0.05.

® 3. HFLDIBUKEUER & B (8 R A R 2

Table3. Effects of hot water and peat moss treated sick soil on the growth of two Eustoma

cultivars
Aerial part Root )
. . - - - - Height
Cultivar Treatment Fresh weight Dry weight Fresh weight Dry weight ()
(8 (8 (2 (8
SS 1.90¢” 0.30b 0.31b 0.05¢ 12.2b
] SS + HW 4.28a 0.46a 1.17a 0.11a 18.8a
Umi SS+PM 1 cm 3.25b 0.35ab 0.85a 0.07ab 17.8a
Honoka
SS + PMM 2.11c 0.25b 0.37b 0.06bc 12.7b
SS + PMM + HW 3.97ab 0.35ab 0.84a 0.10a 19.6a
SS 5.54bc 0.53b 0.86b 0.09b 21.2b
c SS + HW 5.95ab 0.65ab 1.80a 0.14a 23.1b
\;ﬁgl: SS+PM I cm 6.96a 0.76a 1.93a 0.16a  30.2a
SS + PMM 4.22¢ 0.50b 0.60b 0.07b 19.6b
SS + PMM + HW 5.84ab 0.65ab 1.81a 0.15a 24.7ab

* SS: Sick soil. HW: 100°C Hot water 300 ml. PM 1 c¢m: Peat moss on surface 1 cm. PMM: Peat
moss mix in sick soil.
¥ Mean separation within columns and cultivars by LSD test at P < 0.05.
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Table 4. Effects of sick soil treated with hot water on the growth of two Eustoma cultivars
Aerial part Root .
Cultivar Treatment’ Fresh weight Dry weight Fresh weight Dry weight Height
(cm)
(2 (2 (2 (2
SS 2.73cd” 0.28cd 1.03bc 0.09bc  12.2bc
SS + HW100°C 300 mL 5.58a 0.59a 1.93a 0.18a 17.7a
. SS +HW 80°C 300 mL 3.85b 0.41b 1.31b 0.12b 16.7a
ggﬁoka SS + HW 60°C 300 mL 2.31cd 0.27cd 0.98bc 0.10bc  12.3bc
SS+HW +100°C 150mL  3.68b 0.40b 1.52ab 0.13b 15.6a
SS +HW + 80°C 150 mL 3.06bc 0.33bc 1.37b 0.12b 13.0b
SS +HW 60°C 150mL 1.81d 0.20d 0.69¢ 0.08b 10.5¢
SS 1.69¢ 0.17de 0.48b 0.04bc 9.6de
SS+HW100°C 300 mL 4.33a 0.45a 1.24a 0.08a 16.2a
SS + HW 80°C 300 mL 3.37b 0.33b 1.10a 0.09a 14.4ab
%ﬁffea SS+HW 60C 300mL  1.92¢ 0.22cd 0.59b 0.06abc  9.7de
SS+HW +100°C 150mL  2.68b 0.30bc 0.60b 0.06ab 12.6bc
SS+HW +80C 150 mL  1.52¢ 0.18de 0.27b 0.04bc  10.8cd
SS +HW 60°C 150mL 1.21c 0.14e 0.28b 0.03c 8.2¢
” SS: Sick soil. HW: Hot water.

¥ Mean separation within columns and cultivars by LSD test at P < 0.05.

—_ N

NEBKRERKERITEF T HFREERBETIE R T E
DIAR [E B KGR S /K B R B (F + (& P AR R 45 IRk 4 (B2 midfE
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Fig. 1. Changes in soil water temperature (15 cm below the soil surface) with time after drenching
300 ml hot water with various temperatures
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Improvement of Eustoma continuing cropping
obstacle by soil ameliorants and hot water
treatment’

Chang, Y. T. and M. C. Wang’

Abstract

Continuing cropping obstacle is commonly observed in EFustoma as planted on the same piece
of land after Fustoma. It was proved as a treat by mixing ground Eustoma plant residue into the
soil and re-planting Eustoma. Soil ameliorants such as carbonized rice husk failed to improve the
obstacle. Placing 1 cm layer of peat moss on the sick soil did improved the problem. However, the
effect disappeared when the peat moss was incorporated or mixed into the soil. Treatment of 1,000
ml sick soil with 300 ml or 150 ml of hot water at 100°C or 300 ml at 80°C, growth of Eustoma was
improved. No difference was observed between the treatment with 150 ml of hot water at 80°C or
60°C and no treatment control. If the sick soil was kept 40 minutes at 40°C or above, the continuing
cropping obstacle was significantly improved.

What is already known on this subject?
Continuing cropping of Eustoma on the same piece of land after Eustoma is a problem. No
answer is available to solve the phenomenon.

What are the new findings?
This is the first report to ease the obstacle by soil ameliorants and hot water treatment.
What is the expected impact on this field?

The method can be used by the farmers to improve this problem in continuing cropping of
Eustoma, and increase their profits.

Key words: Eustoma, Successive cropping obstacle, Autotoxicity, Allelopathy, Hot water, Soil
ameliorants
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