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Fig. 1. The symptoms of basal stalk rot of water bamboo. The healthy (A) and
disease plants (B) in the fields. New leaves yellowing due to stem rot (yellow
arrow) (C), plant death (D), browning and rot of internal tissues (E). Rot of
water bamboo galls (red arrows) (F, G). The pathogen infecting through harvest
wounds (white arrows) (H, I). (Red cycles present the tissues positively detected
with P, zizaniae, but green cycles not)
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Fig 2. The fluctuation of water temperatures (A) yields (B), and disease index of
water bamboo in disease field (C) at Puli, 2001. Water temperature was detected
at the position 45 cm under water surface. Disease incidence was recorded by
the percentage of disease plants. Disease severity was recorded on a scale of
0-10 rely on the ratio of diseased shoots of the whole plants. 0= no diseased
shoot, 1= the ratio of disease shoots 1-10%, 2= the ratio of disease shoots
11-20%..., and 10= the ratio of disease shoots 91-100%. The ratings are
converted to disease severity (P) by the following formula: P (%) =
(Xn;ix1)/(Nx10) x100%. Where n; is the number of plants in each symptom
category of i and N is the total number of plants rated.
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Table 1. Detection of Pythiogeton zizaniae and Enterobacter cloacae from basal

stalk tissues of water bamboo plants with different disease degrees of basal stalk
rot.

Percentage of detection (%) z

Disease stages

Microorganism Healthy ¥ Early Middle Late
P. zizaniae 0 100 82 86
E. cloacae 24 16 58 90

Z For P, zizaniae, isolation rate on agar medium; for E. cloacae, detection rate by PCR with the
specific DNA primer (Fc12-1/Rec12-2).

Y Disease stages, Healthy: no symptoms; Early: mild wilt symptom on new leaves and light
browning in basal stalk tissues; Middle: wilt symptom on new leaves and browning in basal
stalk; Severe: yellowing symptom on leaves and dark browning in basal stalk.
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Table 2. Isolation of Pythiogeton zizaniae from different portions of stem tissues

of water bamboo.

Isolation rate (%) of different distance portions from

the wound part

Stem Wound parts 1% node 2" node 3 node
Symptomless 8 4 0 0
Diseased 72 78 50 35

% The tillers of stems showed symptomless or leaf yellowing symptom.
Y1, 2, and 3: the number of nodes on stem serially counting from the wound parts.
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Fig. 3. Effect of drainage on water shoot yield (A), pathogen isolation rate (B), and
basal stalk rot disease (C) of water bamboo in 2003. Common cultivation (CC):
non-drainage in the whole cultivation season; Drainage treatment (DT): draining from
May 15 to June 15. Disease incidence was recorded by the percentage of disease
plants. Disease severity was recorded on a scale of 0-10 rely on the ratio of diseased
shoots of the whole plants. 0= no diseased shoot, 1= the ratio of disease shoots 1-10%,
2= the ratio of disease shoots 11-20%..., and 10= the ratio of disease shoots 91-100%.
The ratings are converted to disease severity (P) by the following formula: P (%) =
(Zn;ix1)/(N*x10) x100%. Where n; is the number of plants in each symptom category of
1 and N is the total number of plants rated.
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Fig. 4. Drainage and harvest season regulation for management of basal stalk rot
of water bamboo. The stunted plants of water bamboo due to earlier planting in
November (A), night lighting treatment (B). Drainage after harvest and shoots
cut off (C, D) effectively decrease the basal stalk rot disease of water bamboo (E)
comparing to the common cultivation process which were irrigated in all season

(F).
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Fig. 5. Effect of earlier planting plus drainage after first harvest season on basal stalk rot (C)
and yield (B) of water bamboo in 2005. The water temperatures of a common cultivation field
were measured (A). Common cultivation (CC): seedlings were planted in Dec. 1, 2005,
without night lighting and drainage. Earlier planting +drainage treatment (EP+DT): seedlings
were planted in Nov. 1, 2004 with night lighting for 100 days, and drained from Apr. 20 to
May 31. Disease incidence was recorded by the percentage of disease plants. Disease severity
was recorded on a scale of 0-10 rely on the ratio of diseased shoots of the whole plants. 0= no
diseased shoot, 1= the ratio of disease shoots 1-10%, 2= the ratio of disease shoots 11-20%...,
and 10= the ratio of disease shoots 91-100%. The ratings are converted to disease severity (P)
by the following formula: P (%) = (Xn;x1)/(N*x10) x100%. Where n; is the number of plants in
each symptom category of i and N is the total number of plants rated.
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Fig. 6. Comparison of 3 cultivation models for production of water bamboo.
Common cultivation: cultivation periods was from Dec. to Oct. of the next year
with irrigation for the whole periods; 1* model for regulation of harvest season:
planting 1 month earlier with night lighting for 100 days; 2" model for
regulation of harvest season: after harvest of bamboo shoot in each season,
fields were drained and the all plants above ground were cut off to assist tillers
growth simultaneously.
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Table 3. Effect of the method treated with drainage and cut off the shoots after

the first harvest season on the basal stalk rot of water bamboo.

Disease incidence % (Dis. severity %) * Yield (t/ha)
Treatment * May July 1" season 2™ season
CK 103a* (1.5a) 65.0a (13.2a) 11.7a 20.5b
A 77a (09a) 473b (9.1b) 10.5a 224 a
B 87a (l.1a) 103c (0.4¢) 11.2a 222 a

“ 11 seedlings were planting in November 1st. CK: No drainage; A: drainage from
May 1 to June 1, but without shoot cut off; B: drainage plus cut off all the
shoots.

Y isease incidence was recorded by the percentage of disease plants. Disease
severity was recorded on a scale of 0-10 rely on the ratio of diseased shoots of
the whole plants. 0= no diseased shoot, 1= the ratio of disease shoots 1-10%,
2= the ratio of disease shoots 11-20%..., and 10= the ratio of disease shoots

91-100%. The ratings are converted to disease severity (P) by the following
formula: P (%) = (Znix1)/(Nx10) x100%. Where ni is the number of plants in
each symptom category of i and N is the total number of plants rated.

X eans followed by the same letters within each column are not significantly
different at p=0.05 according to the LSD Test.
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ABSTRACT

Utilizing harvest season regulation and field drainage for the
management of basal stalk rot of water bamboo

Huang Jin-Hsing'”, Lin Yi-Hseng”, Ann Pao-Jen',
' Plant Pathology Division, Agricultural Research Institute, COA. Wufeng,
Taichung, Taiwan.
? Department of Biotechnology, Asia University, Taichung, Taiwan.

3 Corresponding author, Email: JHHuang@tari.gov.tw

Basal stalk rot (or basal stem rot) caused by Pythiogeton zizaniae and/or
Enterobacter cloacae was a serious disease of water bamboo (Zizania latifolia
(Griseb.) Turcz. ex Stapf.), which occurred in summer and caused considerately
economic loss each year in Nantou county since 1999. The results of field
investigation showed that the major local cultivar ‘Green Shell Early’ of water
bamboo was very susceptible with disease severity as high as 43.8% in July. The
regular plantation periods of time, including two harvest seasons, were about ten
months from December to October of the next year. The first harvest season (1%
season) is form April to June and the second (2™ season) from July to October.
The basal stalk rot disease was more advanced in the 2™ season. Results of
studies showed that the disease in the 2™ season significantly decrease in the
treatments without harvesting in the 1*' season or with drainage for 30-40 days at
the late period of the 1* season. In order to avoid the yield loss in the 1% season
caused by drainage, the technique that early planting (in November.) plus night
lighting treatment during the seedlings stage (from November through February)
was developed for harvest season regulation. This treatment could promote the
1* harvest season (March to April) about 1 month earlier, which would make up
the yield loss due to drainage in the 1** season. Furthermore, the method treated
with drainage and cut-off all the above ground plants post the 1% season would
assist new tillers growth and significantly reduce basal stalk rot disease. The
disease severity of treatment using this method was only 0.4%, which was
significantly lower than those of merely drainage treatment (9.1%) or
non-drainage (13.2%).

Key words : water bamboo, Ziania latifolia, basal stalk rot, Pythiogeton spp.,
drainage, stunting syndrome
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