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Abstract

The present study showed that the significant depletion of important organic, minerals and inorganic
compounds occurred due to mite infestation in the leaves of chilli. Among organic compounds, chloro-
phyll, total protein, phenol and total carbohydrate were selected for the study. Among minerals, Mg, Zn,
Cu and Fe were selected and among inorganic materials nitrate and nitrite were selected. It was found that
amount of chlorophyll, total protein, total carbohydrate, Mg, Zn, Cu, Fe, nitrate and nitrite were reduced
by 15.36, 19.08, 17.54, 11.93, 23.15, 32.32, 16.20, 20.19, 23.23% respectively. It was found that the
amount of phenol increased by 21.21% due to mite feeding.
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Several insects and arachnids are known to cause
serious damage to many of the economically impor-
tant plants. Some of them are responsible for the sig-
nificant yield loss directly or indirectly. Mites are a
group of arachnid arthroped. They are the most im-
portant and significant pests of crops causing seri-
ous yield losses. Insect pests have received suffi-
cient attention in India, mites have remained neglected
probably due to their microscopic size, even though
they have the potentiality of causing extensive dam-
age to the agricultural and horticultural crops. A good
number of plant mites are injurious pests of agricul-
tural and horticultural crops causing considerable
yield loss to the farmers: 50—80% in chilli due to
Aceria mangiferi ; 27—39% on chilli due to
Polyphagotarsomenus latus ; 15-30% in red gram
due to Aceria cajani ; 5-11% on tea due to
Oligonychus caffeae ; 10—15% in vegetables due to
spider mites; 30% in litchi due to Aceria litchi ; 20-
25% in paddy due to Oligonychus oryzae ; 20-30% in
sugar cane due to Oligonychus indicus ; 13-30% in
brinjal, 23-25% on lady’s finger due to spider mites
(1). The financial loss due to mite feeding in one
instance may be as high as Rs 8,616.63 per ha in brinjal.
Since very little or nothing is known as to what extent
the feeding of different mite influences changes in
the biochemical components of leaves of chilli, it was
thought to undertake a preliminary study on this
aspect.

Biochemical changes, Infestation, Tetranychus ludeni , Chilli leaves.

Methods

The estimation of chlorophyll was done follow-
ing the method of Arnon (2). Total carbohydrate was
estimated using anthrone reagent following the
method of Hedge et al. (3). Phenol was estimated fol-
lowing the method of spies (4). Before analysis, fresh
uninfected leaves were collected to serve as control
and those were processed separately for analysis.
The control plants have to demite, by using an effec-
tive acaricide, throughout the entire period of study.

Quantitative estimation of minerals like Mg, Cu,
Zn, will be made by digesting the oven-dried samples
in concentrated HNO,. Before analysis, fresh
uninfected healthy leaves (treated with acaricide) were
collected to serve as control and those were pro-
cessed separately for analysis.

Heavily infested leaves as well as uninfested
healthy leaves of Chilli were collected. Out of those
leaves (both uninfested and infested), 20 grams each
of uninfested leaves and heavily infested leaves are
subjected to oven drying for about 3 hours at 105 C
for complete drying of leaves. Infestation status of
the leaves can be easily concluded by the examina-
tion of damage sympotoms, due to mite feeding, by
hand lens.

The whole experiments were repeated five times.
The results obtained during the study were statisti-
cally analyzed for inference.
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Table 1. Increase or decrease of organic compounds in the leaves of chilli leaves due to mite feeding (10—20 mites per 4.0

sq. inch leaf area ;

1 inch = 25.4 mm). (i) = Percentage increase, (d) = Percentage decrease, n = number of experiments.

Percentage of

Name of Control Infested decrease or increase
organic (amount + SD) (amount + SD) percent + SD)
components (n=75) n=5) (n=5)
Chlorophyll 6.9 £ 0.33 mg/g 5.84 + 0.89 mg/g 15.36 (d)
Total protein 33.37 £ 0.98 ng/g 27.00 £ 0.53 pg/g 19.08 (d)
Total 17.27 + 0.86 14.24 £ 0.63 17.54 (d)
carbohydrate mg/100 mg sample mg/100 mg sample
Phenol 2.31 £ 0.41pg/g 2.80 £ 0.44 pg/g 21.21 (i)

Results and Discussion

A marked depletion in percentage content of or-
ganic, inorganic compounds and minerals were re-
corded in chilli leaves (Tables 1 and 2). The amount of
chlorophyll was found to be 6.9 + 0.33 mg/g in while
contid, infested leaves 5.84 + 0.89 mg/g. Hence the
decreased was 15.36%.

The total protein was 33.37+0.98 pg/g in control
while the infested leaves was 27.00 + 0.53 pg/g. There-
fore, the depletion of total protein was recorded to be
19.08%. Phenol in uninfested healthy leaves was
2.31+0.41pg/g while in infested leaves the value was
2.80 + 0.44 pg/g. Therefore, the increase of phenol
was 21.21%. Total carbohydrate content in the
uninfested healthy leaves was 17.27 £ 0.86 mg/100
mg while in infested leaves it was 14.24 4+ 0.63 mg/100
mg. The percentage of decrease in total carbohydrate
content in chilli leaves due to mite feeding was 17.54.

The marked depletion of mineral content was
observed in chilli leaves due to mite infestation. The
magnesium in uninfested healthy leaves was 33.43 +
0.67 pg/ml while in infested leaves the value was 29.44

+0.33 pg/ml. Therefore, the decrease of magnesium
was 11.93%. The uninfested healthy leaves showed
39.00+ 0.43 pg/ml of iron while infested leaves showed
32.68 +£0.75 pg /ml, and decrease was 16.20%.

Nitrate compounds in uninfested healthy leaves
were 3.07 £0.92 pg/g while in infested leaves the value
was 2.45 + 0.08 pg/g showing decrease in nitrate com-
pounds by 20.19%. Nitrite compound in uninfested
healthy leaves was 4.84 £ 0.79 pg/g and infested in
leaves it was 3.72 = 0.49 ng/g, thus of decrease was
23.23%.

Zinc (Zn) in the uninfested healthy leaves was
2.85+0.34 pg/ml while in infested leaves the value of
2.19+0.78 pg/ml, thus the decrease of zinc was 23.15%
. Copper (Cu) in uninfested healthy leaves was 0.99 +
0.65 pg /ml while in infested leaves the value was 0.67
+ 0.34 pg/ml with the decrease by 32.32%.

The mites are known to cause various biochemi-
cal changes including changes in minerals, inorganic
and organic compounds in plants leadings to their
physiological and morphological changes (5-7). The
decrease in chlorophyll content is due to mechanical

Table 2. Changes of minerals and inorganic components of chilli leaves due to mite feeding (10—20 mites per 4.0 sq inch leaf
area ; 1 inch = 25.4 mm). (D) = Percentage decrease, n = Number of experiments.

Name of Percentage of
minerals and Control Infested decrease / increase
inorganic (amount + SD) (amount + SD) (percent + SD)
components n=5) (n=75) (n=75)
Mg 33.43 £ 0.67 pg/ml 29.44+0.33 pg/ml 11.93 (D)
Zn 2.85 +0.34 pg/ml 2.19+0.78 pg/ml 23.15(D)
Cu 0.99 + 0.65 pg/ml 0.67+0.34 pg/ml 3232(D)
Fe 39.00+ 0.43 pe/ml 32.6840.75 pe/ml 16.20 (D)
Nitrate 3.07+ 0.92 pg/g 2.45+ 0.08 pg/e 20.19(D)
Nitrite 484+ 0.79 pg/g 3.72+0.49 pg/g 23.23(D)
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Figure 1. Depletion of minerals, nitrate and nitrite in mango
leaves due to mite infestation.

damage of chloroplasts of leaves caused by mite feed-
ing or it may be due to decoloration of chloroplasts.
According to Tomezynsk and Kropzynska (8) the
water stress induced by mite feeding may have an
influence on chlorophyll metabolism of injured cells
or due to cell disturbances and removal of chloro-
plasts. Kolodoziej et al. (9) indicated positive correla-
tion between increases in mite density with decrease
of chlorophyll.

Contrary to this, some earlier workers indicated
that damage to chlorophyll due to mite feeding was
quite low even in high mite density (10—12).
Chatterjee and Gupta (13) reported chlorophyll dam-
age to the extent of 33.62% on Luffa acutangula due
to infestation of Tetranychus Iudeni. Nangia et al.
(14) reported chlorophyll loss on different varieties
of mulberry due to feeding of Eotetranychus
suginamensis as 153.75% on MS variety, 185.00% in
S-54 variety, 74.50% in Mysore local variety and
12.60% in RFS 175 variety. They attributed this deple-
tion due to their break down by proteolytic enzymes
secreted by mites and subsequent utilization by the
mites. Goyal and Sadana (15) reported chlorophyll
loss as 63.12% mg/m? on Coleus sp. infested by
Brevipalpus obvatus and Sumangala and Haq (16)
reported it as 47% over uninfested leaves in case of
Eichhornia crassipes due to feeding of
Eutetranychus orientalis. The chlorophyll loss was
low in the present case. Chlorophyll loss due to mite
feeding was also reported by earlier workers (17, 18).
Ghoshal etal. (19) reported chlorophyll loss of 13.45
+0.00% in jute (Corchorus capsularis Linn.) due to
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the infestation of mite Polyphagotarsonemus latus
(Banks).

In the present study, the increase in phenolic
compounds was observed as 21.21%. Similar obser-
vation on increase of phenolic compounds was also
reported by Kielkiewiez (20) and found increase in
the upper and lower epidermis after mite feeding
though its reduction was observed in palisade paren-
chyma. Ghoshal et al. (19) reported increase of phe-
nol compounds by 8.20 + 0.00% in jute (Corchorus
capsularis Linn.) due to the infestation of mite
Polyphagotarsonemus latus (Banks).

The total protein reduction by 19.08% was in-
deed high. Similar observation was recorded by Nangia
et al. (14) where depletion varied from 57.50% in
Mysore local variety of mulberry leaves to 38.80% in
RFS-175 variety, due to feeding of Eotetranychus
suginamensis. Many workers (21—22) also made simi-
lar observations i.e. reduction of protein due to feed-
ing by different species of mites. Ghoshal et al. (19)
reported depletion of total protein by 42.00 + 0.00% in
jute (Corchorus capsularis Linn.) due to the infesta-
tion of mite Polyphagotarsonemus latus (Banks).

Total carbohydrate, decrease was alarmingly high
i.e. 17.54%. Similar observation was made by Nangia
et al. (14) where the decrease was reported to be
12.30% in MS variety, 17.55% in S-54 variety, 19.10%
in Mysore local variety and 12.70% in RFS-175 vari-
ety of mulberry due to feeding on Eotetranychus
suginamensis. Usha et al. (23) reported total reduc-
tion of total sugar, reducing sugar and non-reducing
sugar level, in plants due to mite infestation, Ghoshal
etal. (19) reported depletion of total carbohydrate by
56.22 £0.00% in jute (Corchorus capsularis Linn.) due
to the infestation of mite Polyphagotarsonemus la-
tus (Banks).

The depletions of minerals like magnesium, zinc,
copper and iron were 11.93,23.15,32.32, 16.20% re-
spectively in the present study. The iron and zinc
depletions were reported to be 66.4 and 70% on Luffa
acutangula due to feeding of Tetranychus ludeni (13)
which were much higher as compared to observation
made in the present work. Golek (6). Sadana and Goyal
(22) reported changes in calcium, potassium and mag-
nesium contents of leaves and the results obtained in
the present study are in conformity with these. Das
(24) reported reduction in iron and zinc contents by
42.9 and 31.11% respectively in Dolichotetranychus
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floridanus on pineapple and those results are also on
much higher side as compared to those obtained in
the present study, since zinc is an important mineral,
the present loss of 23.15% is really alarming. Ghoshal
etal. (19) reported depletion of magnesium, zinc cop-
per and iron by 8.33 +0.00, 22.22 + 0.00, 13.88 £ 0.00,
and 8.66 £ 0.00%, respectively in jute (Corchorus
capsularis Linn.) infested by Polyphagotarsonemus
latus (Banks).

In nitrate and nitrite, the percentage reductions
were 20.19 and 23.23% respectively as compared to
51.1 and 3.12% in Luffa acutangula by feeding of
Tetranychus ludeni (13). Ghoshal et al. (19) reported
depletion of nitrate and nitrite by 25.73 + 0.00 and
19.35 £ 0.00% respectively in jute (Corchorus
capsularis Linn.)due to the infestation of mite
Polyphagotarsonemus latus (Banks).

References

1. Gupta S. K. 2003. Mite pests of agricultural crops in
India, their management and identification. Pp. 48—
61 In P. R. Yadav, R. Chauhan, B. N. Putatunda and
B. S. Chhillar (eds). Mites, their identification and
management.

2. Aron A. 1949. Analysis methods of total carbohydrate
in plant. Ann. Biochem. 3 : 41—57.

3. Hedge J. E. and B. T. Hofreiter. 1962. Carbohydrate
chemistry. 17 Academic Press, New York, USA.

4. Spies J. R. 1955. Methods in enzymology. Volume 3.
461—477. pp.

5. Herbert H. J. and K. P. Butler. 1973. Influence of two
spotted spider mite population on photosynthesis of
apple leaves. J. Econ. Ent. 105 : 263—269.

6. Golek Z. 1975. A study of the destruction of the fruit
tree red spider mite Panonychus ulmi (Koch) on
apple. Zesz, Probl. Postepow. Nauk. Rola. 171 :
15—34.

7. Shree M. P. and S. Nataraja. 1993. Infectional bioche-
mical and physiological changes in mulberry. Curr Sci.
65 : 337—346.

8. Tomezynsk A. and D. Kropzynska. 1985. Effect on
the host plant, their biology, natural enemies and
control. Pp. 317—329. In W. B. Helle and W. M.
Sabelis (eds). Spider mites. Elserer, Amstardam.

9. Kolodziej A., D. Krospczynska and J. Postkuta. 1979.
Comparative studies on carbon di-oxide exchange
rates of straweberry and chrysanthemum plants
infested with Tetranychus urticae Koch. Proc. 4th int.
Cong. Acarol. Saalfeden. 209—214 pp.

10. Poskuta J., A. Kolodoziej and D. Kropczynska. 1975.
Phytosynthesis, photo-respiration and respiration of
strawberry plants as influenced by infestation with
Tetranychus urticae (Koch). Fruit Sci. Rep. 2 : 1—17.

11. Sances F. V., N. C. Toscano, M. P. Hoffman, L. R.
Lafre, M. W. Johnson and J. B. Bailey. 1982.

20.

21.

22.

23.

24.

BARMAN & GHOSHAL

Physiological responses of avocado to leaves avocado
brown mite feeding injury. Environ. Ent. 11 : 516—
518.

Sances F. V., J. A. Wyman and J. P. Ting. 1979.
Physiologicial responses to spider mite infestation on
strawberry. Environ. Ent. 8 : 711—714.

Chatterjee K. and S. K. Gupta. 1997. Depletion of
mineral, inorganic and organic compounds in leaves of
sponge gourd (Luffa acutangula Roxb) due to feeding
of mite Tetranychus ludeni. J. Ent. Res. 21 : 233—
235.

Nangia N., P. S. Jagadish and B. K. Nageschandra.
1999. Biochemical changes in different varieties of
mulberry infested by Eotetranychus suginamensis. J.
Acarol. 15 : 29—31.

Goyal M. and G. L. Sadana. 1983. Quantative changes
in some biochemical compenents of Coleus sp. in
response to infestation of Brevipalpus abovatus
(Tenuipalpidae : Acarina) and factors affecting it’s
suitability as host. Ind. J. Acarol. 8 : 22—30.
Sumangala K. and M. A. Haq. 1995. Chlorophyll
depletion in Eichhornia crassipes due to feeding and
colonization by Futetranychus orientalis. Abs. 4th
Nat. Symp. Acarol. Bangalore, India. 40—41 pp.

Van de Vire M., J. A. McMurtry and C. B. Huffaker.
1972. Ecology of tetranychid mites and their natural
enemies. A review. lII. Biology, ecology and pest status
and host plant relations of Tetranychus. Hilgardia 41 :
343—432.

Atanasov M. 1973. Physiological functions of plants
as affected by damage caused by Tetranychus
attanticus McGregor. Proc. 3rd Int. Cong. Acarol.
Prague. pp. 183—186.

Ghoshal S., S. K. Gupta and B. Mukherjee. 2005.
Depletion of minerals. inorganic and organic
compounds in the leaves of jute, Corchorus capsularis
Linn. due to infestation of the mite.
Polyphagotarsonemus latus (Banks). Proc. Zool. Soc.,
Calcutta 58 : 39—41.

Kielkiewiez M. 1981. Physiological, anatomical and
cytological changes in leaves of two strawberry
varieties resulting from feeding by two spider mites.
Disser. Agric. Univ. Warraw. 5—22 pp.

Zukova V. P. 1960. Feeding mechanisms of the spider
mite Tetranychus telarias. Tr. Nauchno-iseleb inst.
Zoshch, Rast, Uzb SSR 6 : 13—18.

Sadana G. L. and M. Goyal. 1983. Influence of
morphological and biochemical characteristics of
Host plants on the life cycle of Brevipalpyus obovatus
Donnadieu (Acarina : Tetnuipalpidae) Ind. J. Acarol.
8 : 49—56.

Usha R. V., B. Mallik and H. Kumar. 1999. Biochemi-
cal changes in french bean plant grown under different
water stress levels and their effect on population of
Tetranychus urticae (Acari : Teranychidae). J. Acarol.
15 : 25—28.

Das T. K. 1987. Studies on mites found in association
with pineapple plantation. Ph. D. thesis. Bidhan
Chandra Krishi Viswavidyalaya, Kalyani, West Bengal,
India.



