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Indexing of Bamboo Mosaic Virus and Extension
of Virus-free Clones/Plants'
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Abstract

Yeh, C. C.,, A. H. Cheng, and H. Y. Hwang. 1993. Indexing of Bamboo Mosaic Virus
-and Extension of Virus-free Clones/Plants. Res. Bull. Tainan DAIS. 29 : 82~88,

This study was undertaken to survey the occurrence of bamboo mosaic virus
in the major growing areas of ma bamboo (Dendroclamus latiflorus Munro.) and
green bamboo (Bambusa oldhami Munro.), to set up a green bamboo nursery to
produce virus-free clones/plants for the farmers, and to evaluate the effect of
virus on the yield and quality of green bamboo shoots. Eye-inspection and/or
ELISA methods were periodically used for the survey of the disease. In general,
incidence on green bamboo was more severe than that on ma bamboo. The
percent of infection on native green bamboo based on visual symptoms varied in
locations : with almost 100% in Wuku, 984% in Kuanmiao, 91.7% in Chiali, 81% in
Chushan, 674% in Minghsiung and Talin, 249% in Paiho and Tungshan, and no
infection observed in Tashi. Native ma bamboo was found with 66.3% infection in
Minghsiung and Talin, 652% in Kukeng and Tounan and 47.3% in Phaiho and
Tungshan. Wuko green bamboo was found with 64% infection in Chiali, 22% in
Minghsiung and Talin, and no infection observed in Paiho and Kuanmiao. A
nursery with 96 virus-free mother clones/plants was started at Hsinhua Branch
Station in 1990. The following two years, this nursery produced 820 virus-free
clones for the farmers. Yield of the bamboo shoot from diseased plants in 1991
and 1992 were 487% and 187%, respectively, less than that from heathly plants
and the quality from healthy plants was much better.
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introduction

Bamboo is a forest plant or crop of great value in Taiwan. Bamboo shoot is
an important vegetable especially during the summer. Because it is rich in fiber
and vitamins and low in calories, it has been considered a natural health food.
As a vegetable, ma bamboo (Dendroclamus latiflorus Munro,) and green bamboo (
Bambusa oldhami Munro,) are of economic importance among the others that are
grown in Taiwan. Bamboo shoot of ma bamboo was a major canned product for
export while green bamboo shoot is used mainly as a fresh vegetable, and a
small portion is used for processing.

Bamboo shoots have traditionally been produced in different kinds of soils by
Chinese without any difficulty. However, during the 1970's, virus diseases ~became
economically important (4,5). Differences in resistance were observed in different
species/varieties (5). Unfortunately, ma bamboo and green bamboo are very
susceptible to virué infection. Previous studies revealed that the disease is caused
by a potexvirus-bamboo mosaic virus, and is mechanically transmitted (1,2,3,4). No
vector has been reported yet, The virus is transmitted mainly by cutting knives
and/or during cultural practices via farming tools. Most of the farmers know
that the disease may greatly affect the quality of bamboo shoots. Some farmers
also believe that the yield is reduced at least 30% . However, no accurrate
information from quantitative and/or qualitative studies is available. Although
many other diseases and pests have been reported on bamboos, mosaic virus is
the most destructive disease affecting the farmers. Effective ways such as
roguing of the diseased plants or treatment of the cutting knives with sodium
hypochloride are not commonly used by the farmers due to the lack of
convenience. This study was undertaken to(i) survey the occurrence of bamboo
mosaic virus in the major growing areas of ma bamboo and green bamboo in
Taiwan, (ii) initiate a green bamboo nursery to produce virus-free clones/plants
for the farmers to control this disease, and (iii) evaluate the effect of this virus
on the yield and quality of green bamboo shoots.

Material and Methods

Survey of the disease

Occurrences of the disease between 1989 and 1991 in the major growing areas
of ma bamboo and green bamboo were surveyed based on the visual moasic
symptoms on leaves. The observations were surveyed- confirmed by the ELISA
method in the lab. Percentage of the plants infected were recorded.
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Establishment of virus-free nursery

Virus-free plants of green bamboo were transplanted to an isolated virgin
field plot at Hinhua Brunch Station in 1990. This nursery was consistently
indexed once a month by ELISA, and the infected plants, if any, were rogued.
Extension and demonstration of virus-free clones/plants

Newly developed clones/plants from the mother plants in the nursery were
sent to the farmers on request and used in a newly planted field plot at
Kuanmiao for demonstration and for the evaluation of virus effect on the yield
and quality of bamboo shoot. A field day was also held for the farmers to
demonstrate to them the effect of virus on the quality and yield of bamboo
shoot which may accelerate the acceptance and use of virus-free clones/plants.
Evaluation of virus effect on the yield and quality of bamboo shoot

Yield (Kg.) and quality as determined by bottom diameter, shoot length, shoot
weight, cutforce, and soluble material of the bamboo shoots from the
demonstration plot were collected and compared with that from the diseased plot

planted at the same time.

Results

Occurrence of the disease

Severity of the disease varied in locations and/or varieties/cultivars (Table 1).
Native green bamboo is more seriously infected than ma bamboo or wuko green
bamboo. In the northern part of Taiwan, native green bamboo was found with
100% infection in Wuku while no infection was observed in Tashi. The other
major growing areas of native green bamboo such as Kuanmiao, Chushan,
Minghsiung and Talin were also recorded with a very high percentage of
infection (Table 1). Virus infection of ma bamboo is also high but it is not as
severe as in native green bamboo (Table 1). Most of wuko green bamboo is
grown in southern Taiwan, and it is less severely infected (Table 1).
Virus-free nursery of native green bamboo

In 1990, a virus-free nursery was established at the Hsinhua Branch Station
of Tainan District Agricultural Improvement Station with 96 clones/plants of
native green bamboo after visual-inspection and indexing by ELISA. The mother
clones/plants were obtained from Paiho, Kuanmiao and Hsinhua Branch Station.
This nursery has been indexed periodically once a month since then, and the
new clones/plants were distributed to the bamboo farmers at their request.
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Table 1. Occurrence of bamboo mosaic virus in the mapr growing areas in Taiwan.

Infected grove (%)

Location Green bamboo Ma bamboo Green bamboo
(Native) (Native) (Wuko)
Wuko 100.0 —— ——
Tashi 0.0 - — —-=
Chushan 81.0 —— -
Kukeng, Tounan - 65.2 ——
Minghsiung, Talin 67 .4 66.3 2.2
Chiali 91.7 - = 6.4
Paiho, Tungshan 24.9 47.3 0.0
Kuanmiao 98.4 -—— 0.0

* No data 1s available.

Extension and demonstration of virus-free clones/plants

In April, 1990, sixty-six virus-free clones/plants were planted on a new plot at
Kuanmiao for demonstration. The plot was also indexed once a month, and four
infected plants were rouged in $eptember, one in November 1990, and the other
in April 1991. The remaining plants have not been infected so far and they are
under periodical inspection by ELISA. Until the fall of 1992, there were 820
virus-free clones/plants produced and distributed to the bamboo farmers in
Taiwan from the nursery. Among them, 100 clones were planted in Taichung, 150
in Minghsiung, 550 in Kuanmiao and 20 in Pingtung.

On July 15, 1992, a field day was held at the demonstration plot for the
farmers, scientists, and administrators from government. The participants
especially the farmers, were impressed with the deteriorative effect of virus on
the yield and quality of bamboo shoot.

Evaluation of virus effect on the yield and quality

As shown in Table 2, the yield of bamboo shoots from virus-free
demonstration plants was much higher than that from the diseased plants. The
yield from 60 groves of healthy or diseased plants was 1,865 Kg and 957 Kg,
respectively, or 487% of yield reduction in 1991, and 2,427 Kg and 1,972 Kg,
respectively, or 187% of yield reduction in 1992. Bamboo shoots produced from
the diseased plants were smaller and more slender, and were found with less
soluble material and more fibers than bamboo shoots from healthy plants.
Therefore, the quality of bamboo shoot was greatly reduced by virus infection.
(Table 3).



86 6 B B O R IR I JR e R 2 2058

Table 2. Comparison of the yield of bamboo shoot from virus—-free and diseased plants

Virus—free
Harvesting peroid Plants Diseased plants Ruduction
April —— Oct. 1991 1,865 Kg 957 Kg 48.7%
Mar. —— Sep. 1992 2,427 Kg 1,972 Kg 18.7%

s

Yields of the bamboo shoot were the accumulated fresh weight from 60 groves of plantsf

Table 3. Comparison of the quality of bamboo shoots from virus-free and diseased

plants
Quality of Virus-free Diseased
bamboo shoot plants plants
Bottom diameter (cm) 6.63 6.42
Shoot length (cm) 19.09 20.28
Shoot weight (g) 215.38 205.64
Cutforce (g/cm) 442 .00 495.46
Soluble material (Brix) 5.51 5.40

Date were the mean values from the four hdrvests on 26 Aug., 1 Sept., 9 Sept., and 10
Sept. 1991.

Discussion

Results of the study indicated that there are still healthy plants available in
the growing areas. If a control strategy is not undertaken in the less affected
area, the disease may become as severe as in Wuko where it occurs with 100%
incidence. Many farmers are still hesitating to renew their infected plants
because it will require 1-2 years of lost production. The other problem is the
nursery at Hsinhua cannot provide enough virus-free clones for all farmers in
Taiwan. Profit or income from selling bamboo shoots is much higher than that
from selling virus-free clones. This is also hampered the distribution of virus-free
clones from the farmers fields, which were originally provided with material
from the nursery, to the other farmers. Therefore, Tainan DAIS under the
financial support by Council of Agriculture and Provincial Department of
Agriculture and Forestry will assist the Kuanmiao Farmer Association to
establish a nursery for selling virus-free clones. In 1992~1993, we also suggest
farmers obtain clean clones from those areas that are not affected such as
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Tashi.

The successful model in this study can also be used in preventing the spread
of mosasic virus on ma bamboo and other susceptible varieties. This study also
provided, for the first time, information concerning effect of virus on the quality
and quantity of green bamboo shoot.
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