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Abstract

Distribution of diseases and insect pests were noted to affect quality and yield of longan.
The problems also weakened or even killed a number of trees in the areas of shifting cultivation
from rice paddy to longan plantation and in upland or sloping site adjacent to mountainous
ranges. Similar incidence was obviously observed in the old plantations along both sides of Ping
River especially those trees of more than 20 years of age due to the accumulation of diseases and
insects for a long time.

The main activities of the project were to investigate on major diseases and insects of
longan and to search for the possible means of controlling them. In addition, production of
antiserum for phytoplasma detection, a compendium of diseases and insects of longan, and
disease free cloning were also expected to be the outcome of the project.

In the study, 41% of longan decline, 16% of witches’ broom symptoms caused by
eriophyid mite and phytoplasma, and 2% of leaf curl caused by some herbicides were observed on
1,322 longan trees in Chiang Mai province in 15 different areas. In Lam Phun province, 2,530
longan trees in 28 different areas were observed; 33% of decline, 23% of herbicidal leaf curl, and
9% of witches’ broom were recorded in the survey. The above data pointed out that decline was
the first priority problem needed to be solved and followed by leaf curl in order to obtain the
appropriate control methods.

An unhealthy looking tree characterized longan decline. Initiation of the symptoms was
more hardly to identify than the severe diseased one. However, the symptoms like stunting,
remaining no growth, and leaf size reduction were observed on the younger trees of 1-2 years
after transplanting. On the older trees of over 5 years as compared with normal healthy trees, new
shoots were seldom produced or if they happen to produce only a few leaves were shown up. As
new shoots produced, they were stunted with smaller in leaf size. The average leaf length and
width of declined trees were approximately reduced by 30-40% in contrast with the normal.
Further, number of leaves of a whole tree also drastically reduced. As density of leaves on the
canopy reduced, branches and main stem were exposed and clearly seen from outside. Stem and
branches were easily broken when strong wind attacked during rainy season. Underground
inspection reviewed that number of adventitious roots of declined trees were markedly reduced

and those roots were also easy to break. Most of the leaves, branches, and stem were looked dirty
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because they were harbored with algae and lichen. Species of insects like longhorn beetle and
three different kinds of bark eating borers also observed to attack the declined trees. The declined
trees became more damageable when those of secondary pests repeatedly attacked them. More
severe symptom was recognized on some trees that because of the portion of their root might be
rotten or even completely destroyed. Declined trees in such conditions were died later.

Declined trees continued to set flower and fruit as usual but fruit was smaller in size and
lower in quality. It was notified that declined trees produced less fruit weight and fruit number per
panicle, only 46% were produced when compared with normal trees. Stem end of fruit on
declined trees was easily broken which made its too difficult to harvest because the fruit was so
easy to drop at harvesting time.

Evidently, proving of the causal agent of decline in lower plantation areas by root
inspection revealed that the roots in wetting zone were rotten and turned black in color. Other
microorganisms may have attacked affected roots, which made the trees became decline. Some
declined trees with severe conditions died later. Soil samples from lower plantation in different
locations were collected and all were contained with a high number of plant parasitic nematode,
Rotylenchulus reniformis. The finding suggested that shallow groundwater was the causal agent
of decline in longan in lowland orchards. In addition, involvement of plant parasitic nematode
was also found in this type of orchard in which its was assisted to enhance the symptom.

Increasing the size of water canal was made to facilitate water draining in the orchard and to
keep the root system from rotting. A water-pumping machine was provided and used in the rainy
season to drain off some extraneous water. Further, soil amendment was done by adding cow
manure, granular fertilizer, and some trace elements. Trace elements were applied directly to the
soil and as foliar application. The management mentioned above resulted in increasing in leaf size
of declined longan as much as 30%.

It was presumed that decline in normal land without flooding during rainy season might
be caused by nutrient deficiency. Attempt was made to improve soil conditions by adding the soil
with cow manure, granular fertilizer, and trace elements as done in lowland orchards. One year
later, the results obtained were unsatisfactory because leaf length was slightly increased and leaf
width was similar in size as measured at the beginning of the trial. Another study was made to
observe the root system of longan in normal land area. Three tree samples of Daw cultivar longan
were selected for root inspection. The result indicated that root system was normal but each tree

possessed only small amount of root. Soil samples collected from different locations also
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contained a number of R. reniformis. It was known that this type of nematode has quite a wide
host range so longan seedling was used to prove for its pathogenicity. The outcome determined
that R. reniformis was a real pathogen of longan. Second stage larva of the nematode parasitized
on longan root. This type of nematode is a sedentary endoparasite that buries the front part of its
body inte the host.

Improvement of declined symptoms in normal land orchards by soil amending did not
work satisfactorily because nermnatode still there and fed on roots. As indicated, nematode was
more likely to be the main factor causing decline in normal land than the other.

Study was set up to use nematicides to reduce nematode population in declined orchards
in three experimental sites. All nematicides were not effective to decrease a number of nematodes
in the tested plots. For this reason, nematicides were not recommended to use by the longan
growers.

Insutficient amount of water given to the trees during the dry period in upland plantation
was the main problem to create decline in the particular type longan cultivation. In some
orchards, the growers tried to supply water to the trees during dry season but the amount might
not be enough. Presumption was also put on the infection of nematode on root system. Later, soil
sample extraction indicated that there was a prevalence of the kinds of nematodes especially
R. reniformis in the longan root zone as comparable to the results obtained from lowland and
normat orchards,

The conditions generated the declined symptoms in upland areas were emphasized on the
interaction among the nematode infection of root system, deficient of water during dry period,
and compaction of the soil in the orchards. Control measure of decline in upland areas was
followed the methods applied to the declined trees in lowland areas. The wtilized methods gave an
improvement of leaf length and width of about 15%,

Another abnormality of longan was witches” broom caused by four-leg mite and
phytoplasma. The symptoms of the particular disease were recorded as extremely small leaves,
leaf edge curled upward or downward, and some part of leaf twisted. The leaf samples were
inspected under the stereo microscope with the magnification of over 40 times revealed that the
upper and lower leaf surfaces of affected leaf were covered with a fine light green hair liked
structure so called erineum. On affected leaf, there was an uncountable four-leg mite hidden
inside the erineum. Affected shoot also expressed a broom-liked symptom with extremely short

branches. Observed incidence of witches’ broom varied from one orchard to another, however,
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about 1-50% of affected shoots were recorded from the samplings. Later, affected shoot produced
no flower at all. The mite also attacked and caused damage to longan flower. Affected flower had
shown the broom-liked symptom with reduction of the length of panicle branches. It soon then
dried up and most of the flower fell down left only the brown panicle on the terminal of the
branch to be seen. Severe symptom of witches’ broom was specifically found on Beaw Keaw and
Ma Teen Kong. Other cultivars like Deang Klom, Heaw, and Daw expressed only a mild
symptom. Then experiments were set up in 3 different orchards by tagging on the witches’ broom
panicles and inspecting them in July near to the harvesting date. Only 2-3 fruits were produced
from witches’ broom panicle when compared with normal, which produced 16-22 fiuits per
panicle. Witches” broom flower was contained a number of mites and most of them were confined
on the ovary of the female flower.,

The four-leg mite or scientifically called Aceria dimocarpi Kuang was very small in size.
Its body was not able to observe by naked eyes and it was measured 0.05 mm in width and 0.21
mm in length. It looked like larva with creamy slender body. It possessed of four legs. In life
cycle, from egg to adult took only 6 days. Adult expanded its life of about 5 days. On average,
single female produced 3 eggs in life cycle.

Four-leg mite was proved to be able to transmit phytoplasma in longan. In laboratory
conditions, 30 mites collected from the orchard were released on Beaw Keaw seedling and
allowed them to feed on longan for about one month, The symptom of witches' broom produced
on tested seedlings was similar to those symptom produced in orchard conditions. Then two
methods using electron microscope and PCR (Polymerase Chain Reaction) were used to observed
and detected phytoplasma on affected seedlings. The results showed that both methods were able
to detect the phytoplasma in the tissue. This finding was the first report to prove that four-leg mite
was the vector to transmit phytoplasma in longan.

Control treatments of witches' broom, including cultural practice and chemical methods
were tried on trees of over 10 years of Daw and Beaw Keaw cultivars. Of the two control
methods, cultural practice by removing of the witches’ broom shoots yielded a high incidence of
disease, with the average of 70% of the shoots infected. Cutting off affected shoots followed by
spraying of acaricide resuited in 30-90% infected shoots. Removing of witches’ broom shoots on
5 years old Daw cultivar yielded an incidence of 34% infected shoots.

Symptoms of leaf abnormality caused by 2,4-D and paraquat produced curled, twisted, and
small size leaves. These herbicides affected yield by reducing the harvested fruit of 50%. Another
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type of abnormality cansed by glyphosate and alachlor made up of small leaves with wavy edge.
This type of abnormal normally found on the shoots close to the ground surface around tree
canopy. The mist of herbicide probably was blown to longan by wind during spray application,
and another way, the herbicide was contaminated within the water that supplied to longan. Study
was done on 2 years old air layering propagated seedlings contained in the clay pots. Treatments
including foliar and soil applications of herbicides with the concentrations of 1-10,000 and
1-100 times diluted from recommended rates respectively. The results showed that at high
concentration, tested plants were all died. The plants had the symptoms of leaf narrow and curled
leaf when applied with diluted concentrations of 10-1,000 times of recommended rates, Since
longan was quite susceptible to the kinds of herbicides as mentioned above, it should be
suggested not to use herbicides in the orchard. Machine cutting must be an appropriate way to
control weed in longan orchard.

Longan sudden death was found in two major longan planting areas, Li, Lam Phun and
Chiang Dao, Chiang Mai. The name of this abnormality was derived from the symptoms of
decline and quickly died of trees. The decline described previously in the study had developed the
symptoms gradually. Once the symptoms appeared, the diseased trees were able to stand alive
with declined symptoms for a period of time. On the inspection of 787 trees at Pa Pai and Li
districts, Amphur Li, Lam Phun province, about 17% of affected trees were found. Assumption
was made that within 1-2 years, all diseased trees will be no longer alive,

On the ground within the boundary of affected tree canopy, a number of mushrooms
locally named “Hed Ha” protruded from the ground surface. The fruiting bodies of mushrooms
were found singly or in cluster especially in the rainy season. Some of the mushrooms were quite
big in size. The cap or the pileus was yellowish brown. Interestingly, they were edible with
delicacy taste and were marketable with considerable high price.

Two species of the mushrooms which belonging to Boletaceae family were identified.
One was “Hed Hz", Phlebopus portentosus Berk et Br. and another was longan mushroom,
Boletus dimocarpicola Zang et C. Sittigul. The later was found and identified its name for the
first time in Thailand. Inspection of stem base and root system of affected treed were made. It was
found out that there was a sheath of mushroom mycelium or so called rhizomorph covered on
stem base and roots of affected tree. Between root or stem surfaces and mushroom rhizomorph,
there were spaces provided the places for a pumber of ground mealybugs, (Paraputo sp.) to live

and feed on both stem base and roots of tree. Based on the finding evidence, the death of longan



was probably caused by direct feeding on root by ground mealybug and in addition, mealybug
might carried some other diseases to longan causing a quick decline and sudden death within 1-2
years. Moreover, mushroom rhizomorph instead of providing the suitable place for ground
mealybug to infest on roots; it also covered the root system, which inhibited roots to absorb water
and nutrients. Another point, rhizomorph did also inhibit the root to produce some of new
adventitious roots.

Another insect attacking longan fruit was fruit borer, Conopomorpha sinensis. It was
always observed to attack fruit of most of the orchards. It caused immature fruit to drop of about
2% and did attack the mature fruit, which cause the loss by 2-4%. When applied nematode,
Steinernema carpocapsae directly to its cocoon, 50% of this type of insect were controlled. In
orchard conditions, several natural enemies were known to attack on most of the population of the
insect. Suggestion was made that caution of insecticide utilization in the orchard should be
restricted otherwise the beneficial insects will be disappeared.

In some areas when longan produced new young leaves, there was leaf miner
(Conopomorpha litchiella) come and attacked on them. The larva of the insect did make the
mines or tunnels on leaf blade and mid rib and feed on the tissues. This insect made a damage on
tip of the leaf and the symptom was advanced toward the base of infected leaf. About 51% were
recorded for this type of damage. Using lambda cyhalothrin sprayed on new young leaves were
completely killed the insect. Insecticide spraying was not recommended to use during the month
of June because at that time a lot of natural enemies were prevailed in the orchard.

In case of disease, black spot caused by Colletotrichum sp. usually occurred in the
orchards especially during rainy scason. Severe infection of the fungus on longan leaves has
decreased leaf area for photosynthesis. In experiment, it was found that application of copper
oxychloride gave adequate disease control.

Apical leaf blight was found to occur exclusively in Li, Lam Phun. The disease was
heavily seen in 1996 during October to November or on the starting of cool season. On severely
infected trees, a number of apical shoots on the tree canopy turned brown in color or exhibited
blight symptom. Several diseased leaves were defoliated because infection was also occurred on
the petiolets. Symptom of shoot blight was able to recognize from far away. On the first place, a
fungus in a group of mycelia sterilia was found as the causal agent. Alternative spraying of
benomyl, carbendazim and captan at 2 weeks interval was recommended to use until the

disappearance of the disease.



Difticulties did exist in at least two activities. So, satisfactory results were not able to
obtain within 3 years to fulfill the planning objectives. The two activities including the production
of antiserum for phytoplasma detecting and producing of disease free seedling. On antiserum
production, the technique that has done was not appropriate. Changing was made to extract DNA
from witches' broom samples. Along with DNA extraction, a technique to purify phytoplasma
also needed to develop. Then purified phytoplasma obtained will be used to produce the
antiserum. On disease free seedling, endophytic fungi were always contaminated in longan tissue
organs, which made a difficulty to produce the disease free seedling at a moment.

As a completion of 3 years of extensive study, information of major diseases and insect
pests of longan including some control measure methods of the pests were available. A handbook
of diseases and insects of longan was then written by the research team. A book was published on
160 grams art paper with a total of 102 pages. The detail of a book composed of the causal agents,
symptoms and damages, primary methods of control, and 372 of color pictures of longan
abnormalities due to diseases and insect pests. It is hope that this handbook will be of great help
and useful to the orchard owners, horticultural students, researchers, and some other who concern

with longan.





