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Rhynchophorus ferrugineus Infested Datepalm Trees
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ABSTRACT. Redpalm Weevil, Rhynchophorus ferrugineus is an insect
which has caused infestation of datepalm trees in the eastern region of the

Kingdom. The insects bore into the tree trunk and feed on the soft tissues
resulting in die-back of leaves. Symptoms become visible when brownish
fluid begin to ooze out of the tree trunk and by that time it is too late to
save the trees.

This study was undertaken to evaluate some of the physiological
parameters as indices of infested trees at an early stage of attack by the
insect. Results indicate that in infested trees the rate of transpiration was
higher while the diffusive resistance was lower as compared to healthy
trees. Similarly, the water potential in infested trees was lower than the
healthy trees. Rate of transpiration or diffusive resistance or water
potential either alone or in combination could be used as indices of
infested trees.

Redpalm Weevil Rhynchophorus ferrugineus (Plates I, II, I1I) is one of the most
harmful insect of palm tress (Lever 1969, Wygner 1962, Rahalkar et al. 1983). It
was introduced into the Kingdom through imported palm trees. It has already
caused tremendous damage to the datepalms in the eastern region. In young trees,
the larvae bore into the tree trunk near the base of the heartleaf and feed on the
soft tissues inside resulting in die-back of leaves and eventually the tree dies, while
in older trees, the larvae attack the trunk anywhere at any height (Frohlich and
Rodewald 1970, Sharif and Wajih 1983). Visible symptoms become noticeable
when most of the damage has been done, and the infested trees cannot be easily
saved by insecticide treatment.

Usually such trees are cut and burnt to prevent further proliferation of the
disease. One of the major problems right now is, how to identify the infested trees
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so that preventive measures could be taken at an early stage by injecting
insecticide through the tunnels created by the larvae or by cutting and burning the
trees. The infested trees can not be distinguished from the healthy ones at an early
stage of attack by the larvae. The trees look normal in appearance even when the
insect is feeding on the tissue inside the tree trunk and becomes noticeable only
when brownish fluid begins to ooze out of the trunk and the leaves begin to fall. By
that time it is too late to do anything about it. Although visible symptoms of the
infested trees are not noticeable, the physiology and metabolic processes are
altered adversely at the on-set of attack which eventually leads to the death of
trees.

This study was undertaken to evaluate the physiology of healthy and infested
trees and screen the important parameters as indices of infested condition at an
early stage of attack by the beetle.

Materials and Methods

This study was conducted on datepalms in private farms in Qatif in the eastern
region. Healthy and infested trees were selected to monitor their physiological and
metabolic status using different techniques. These included measurement of water
potential, rate of transpiration, stomatal conductance, temperature and chlor-
ophyll fluorescence test. Young and old infested trees were selected by an expert
entomologist. The study also included infested trees treated with insecticide,
Phostoxin. Relative humidity, stomatal conductance, temperature and rate of
transpiration were measured using model LI-1600 porometer. Chlorophyll
fluorescence was measured using portable chlorophyll meter (Kanemasu et al.
1969). Water potential of leaf was determined using the pressure bomb technique
(Scholander ¢f a1.1964).

Results and Discussion

Data in Tables 1 to 6 show relative humidity within the cuvette holding the
leaf, diffusive resistance of the leaf, rate of transpiration, temperature of the leaf
and the chlorophyll fluorescence. The data in Table 1 indicate that there was no
significant difference in the relative humiditiy of the leaf or the temperature of the
leaf. However, there were slight differences in diffusive resistance and significant
difference in the rate of transpiration between healthy and infested plants.
Diffusive resistance of the healthy plants was much higher than the infested plants
and this was also reflected in higher rate of transpiration in the infested plants.
Infested plants were thus losing more water than the healthy plants due to lower
stomatal resistance to the flow of water from the intercellular spaces to the outside
atmosphere. This clearly indicates that infested plants had lost the vigor to
conserve water due to altered metabolism.
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Similar trends were noticed in plants in Tables 2 and 3, again indicating that
diffusive resistance and rate of transpiration were significantly different in healthy
vs infested plants. Table 4 shows data on healthy, infested and infested but
insecticide treated- plants. Diffusive resistance of infested plants was lower than
that of healthy and treated plants. Rate of transpiration was higher among infested
plants but lower in treated plants.

This clearly indicates that among infested plants, both diffusive resistance and

rate of transpiration are adversely affected and the slight recovery noticed in these
following insecticide treatment further support the conclusion stated above.

Table 1. Physiology of infested and healthy younger plants at Qatif experimental site

Diffusive Leaf
R. Humidity Resistance Transpiration Temperature

(%) (em/S) (ug/em?® /S) °0)

Healthy Plants 30.19 0.020 160.0 35.20
30.59 0.050 127.0 35.20

30.59 0.060 132.2 35.30

29.80 0.040 140.0 35.30

29.80 0.060 136.9 35.10

Infested Plants 29.02 0.000 205.0 35.30
28.63 0.000 201.5 35.40

27.84 0.000 198.5 36.00

27.06 0.000 193.0 36.40

Table 2. Physiology of infested and healthy older plants at a private farm near Qatif

Diffusive Leaf
R. Humidity Resistance Transpiration Temperature

(%) (cm/S) (#g/cm2 /S) (°C)

Healthy Plants 36.47 0.180 54.19 32.10
36.86 0.050 100.3 31.90

36.86 0.030 112.4 31.50

36.86 0.020 172.4 31.70

Infested Plants 28.63 0.000 1771 30.50
32.55 0.000 185.0 30.90

33.33 0.010 127.9 31.10

36.47 0.010 142.8 30.90




96 "Unab G. Bokhari and Rida Abuzuhira

Table 3. Physiology of infested and healthy younger plants at a private farm near Anak

Diffusive Leaf
R. Humidity Resistance Transpiration Temperature

(%) (cm/S) (u g/em? /S) (°C)

Healthy Plants 30.43 0.070 118.3 30.30
35.68 0.140 62.83 30.50

35.29 0.190 59.46 30.50

36.47 0.220 53.07 30.70

Infested Plants 33.33 0.010 118.2 27.90
34.51 0.000 122.8 28.50

35.68 0.000 135.3 28.70

37:25 0.000 168.1 29.30

36.46 0.010 144.7 29.70

37.25 0.020 115.8 29.90

36.47 0.020 106.4 29.70

Table 4. Physiology of infested, heallh& and insecticide-treated younger plants near Qatif

Diffusive Leaf
R. Humidity Resistance Transpiration Temperature

(%) (cm/S) (u g/em” /S) ¢C)

Healthy Plants 36.47 0.330 39.36 29.50

38.04 0.110 76.99 31.00

37.25 0.430 35.63 31.60

37.25 0.130 75.03 31.60

37.64 0.930 17.83 30.50

36.47 0.610 26.01 30.50

Infested Plants not 33.33 0.000 135.50 28.30
treated with

insecticide 34.11 0.000 144.10 28.70

33.73 0.000 135.00 29.30

Infested Plants 36.47 0.060 69.89 26.10
treated with

insecticide 37.25 0.030 85.82 25.90

36.47 0.070 67.53 25.90
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Plate 1. Freshly emerged Redpalm Weevils (inside the datepalm trunk)

In Table 5 are the data on water potential of healthy and infested plants.
Infested plants showed significantly lower water potential (more negative) than
healthy plants which is in conformity with the findings on diffusive resistance and
rate of transpiration.

The healthy plants were able to maintain high water potential to cope with any
stressed conditions, may it be water stress or heat stress. On the other hand, the
infested plants with lower water potential had lost the vigor to adjust to any stress
conditions and therefore these plants were more vulnerable to adverse atmospher-
ic conditions.

Table 6 shows the chlorophyll fluorescence of healthy, infested and insecticide-
treated trees . There is no difference between the chlorophyll content of healthy
and infested trees which indicates that chlorophyll contents are not affected
immediately and this is why that even the infested trees appear normal throughout
much of the duration of the infestation inside the tree trunk.

It is possible that the infested trees are not synthesizing new chlorophyll but
simply maintaining the previously-accumulated chlorophyll. How active the
chlorophyll is in maintaining the rate of photosynthesis is not known. It will be
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interesting to monitor the rate of photosynthesis of the infested vs healthy plants.
The hypothesis that the rate of photosynthesis of infested trees is lower than
healthy trees will indicate that the chlorophyll in the infested trees are not fully
functional. Their structural configuration might have been altered to the extent to
affect the photosynthesis but not the total concentration.

The slightly high concentration of chlorophyll in the insecticide treated trees
may be due to the stimulating effect of insecticide on synthesis of chlorophyll. It
has been shown that some herbicide such as 2, 4-D acts like hormone when applied
to plants in small concentration. It is possible that some insecticide may have
hormone-like action on chlorophyll synthesis in datepalms. However, it can not be

Table 5. Water Potential (—bar) of Healthy and Infested datepalm trees

Healthy Plants Infested Plants
-11.2 - 30.0
-20.2 - 30.2
- 52 —= 31.2
- 1.6 - 10.8
- 10.8 - 182
- 3.6 - 16.4
- 42 - 122
- 3.8 - 22.6
- 54 - 154

Table 6. Chlorophyll Flourescence of Healthy and Infested datepaim trees

Infested but

Healthy Trees Infested Trees Treated

67.5 67.75 79.25

72.0 60.00 72.75

73.66 66.00 78.00

72.66 69.75 76.00

74.75 66.00 74.00

70.33 72.5

74.5 64.3

75.0 74.0

70.0 69.5

73.5 65.5

76.5 69.5

73.0 76.00

78.0

76.0

74.0

73.42 68.40 76.00
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Plate II. Redpalm Weevil (Adult)

Plate III. Redpalm Weevil (Grub)
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substantiated from this study that the insecticide used on these trees has any
hormone-like action.

The most interesting aspects of this study are:

1. The physiology of infested trees is different and adversely affected compared to
the healthy trees.

2. The parameters such as diffusive resistance and rate of transpiration could be
used as an index of the infested trees. For example, the differences noticed in
the same tree on infested ys non-infested sides confirms this conclusion.
Following extensive study, this method may prove as a valuable tool for
detecting the infestation at an early stage.

Conclusion

As indicated earlier, this was a preliminary reconnaissance study aimed at
testing the feasibility of the techniques for screening the infested trees. Indications
based on this study are that a well-planned study should be prepared and
implemented on a large scale to include all possible fallacies such as water-stressed
or heat-stressed conditions. Water-stressed or heat-stressed trees might exhibit
changes in physiology similar to the infested trees. It is therefore important to
study all known types of stress conditions to isolate the cause/effects of different
environmental factors. Another important aspect of the study should be to
evaluate the rate of photosynthesis which could not be measured at this time. The
changes observed in diffusive resistance and rate of transpiration should be
reflected in rate of photosynthesis. Diffusive resistance, rate of transpiration and
photosynthesis are interdependent processes. Any stress such as condition caused
by disease, water or heat affecting one process may influence other interrelated
and interdependent processes. Following extensive study, the parameters mea-
sured will be anaiyzed statistically to draw conclusions and make recommendation
for practical use of the most appropriate and economically feasible method for
detection of the infested trees at an early stage of attack.
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