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ABSTRACT

Distribution pattern of yellow mite, Polyphagotarsonemus latus (Bank) was studied on mulberry plants by counting
the mites on infested leaves at Bengaluru (GKVK) and farmer’s field in Kanakapura taluk. The number of eggs per leaf
varied from 0 to 1081.75, number of motiles from 0.05 to775.80 and the total number, which includes both eggs and
motiles from 0.05 to 1817.75. More number of eggs and motiles were observed on fourth and fifth leaf from the tip and
the least number of eggs as well as motiles were found on tenth to fifteenth leaf from the tip. In terms of density of
mite population per cm? leaf area, the number of mite eggs / cm? leaf area varied from 0.00 to 72.98, the number of
motiles from 0.001 to 49.88 and the total number (eggs + motiles) from 0.001 to 125.86. The third leaf from the tip
recorded significantly highest total number of mites i.e.,125.86/cm? leaf area followed by the fourth (93.03) and
second leaf (90.08), which were on par with each other. Yellow mites remained active through out the year on all the
20 popular mulberry varieties studied; mite population reached peak during the month of August, 2020 and a lower
population during the month of December 2020. Though the population fluctuation of yellow mite on mulberry was
not significantly influenced by the ambient weather conditions, build-up of mite population showed positive
relationship with temperature, bright sunshine hours, rainfall and negative relationship with humidity and wind
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ULBERRY (Morus spp.) is a fast growing,

deciduous woody tree species of perennial
nature under Moraceae family with its origin in
Himalayan foot hills of India and China (Khan ef al.,
2013; Yuan & Zhao, 2017 and Rohela et al., 2020).
Mulberry is widely recognized for its importance in
producing the silk through the feeding of leaf to silk
worm (Bombyx mori). Since centuries, mulberry is
known as a plant used for silk production and its
ecological significance is often neglected. Mulberry
has been regarded as a unique plant in global
distribution with better adaptability under varied
climates and soil conditions (Khan ef al., 2013 and
Sarkar et al., 2017). Like most economic plantations
and field crops, mulberry is also attacked by a vast
complex of insect and mite pests like bihar hairy
caterpillar, leaf roller, wingless grass hopper, thrips,
mealybug, red hairy caterpillar, treehopper and mites
(Dar et al.,2011 a & b and Ramegowda et al., 2012).
Though the usual practice of frequent leaf picking and

shoot harvesting restrict the pest build up, many of the
pests still find ample space and time for feeding and
breeding on the mulberry plant. Mites constitute a major
group of economically important in vertebrate
arthropods, which in habit a wide range of habitats.
Though several insect pests have been documented
on mulberry, the information of severe incidence and
damage of yellow mite, Polyphagotarsonemus latus
(Banks) on mulberry has been very recent. P. latus is
well known by various names such as broad mite,
yellow mite, tropical mite, chilli mite, dahlia mite, tea
mite, cyclamen mite, jute mite, whitecitrus mite etc.
This mite has a wide host range including cultivated
crops like potatoes, sweet pepper, chilli, tomato, egg
plant, beans, cowpea, greengram, horsegram, melons,
celery, Chinese white cabbage, cotton, jute, coffee,
tea, pears, guava, passion fruit and flower crops like
chrysanthemum, marigold, dahlia etc. An annotated
list of 33 host plants of this mite is provided by
Almaguel et al. (1984) and sporadic severe infestation
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of yellow mite on the foliage of popular mulberry
varieties (Morus indica) was reported from parts of
Kolarin Karnataka in the year 2013 (Srinivasa
etal., 2014).

The yellow mite is known to cause considerable
damage to tea crop in Assam and Nilgiris in Tamil
Nadu (Chauhan et al., 2002). Damage to leaves of
mulberry plant in the sub tropics of India viz., Jammu,
Dehradun and Delhi was common, where the mite
infestation begins during [ week of August and reaches
peak by last week of August. Mite infestation
decreases with the on set of winter and reaches the
lowest by the end of November (Bathari et al., 2016).
Mites prefer to feed on younger leaves and buds by
sucking the sap, as a result leaf becomes rough, brittle,
loses healthy green colour and looks corky in its
appearance, has been a serious threat to sericulture
industry. With this background, the present study was
undertaken on the spatial and temporal distribution
pattern of yellow mite on mulberry.

MATERIAL AND METHODS
Spatial Distribution of Yellow Mite

The study on distribution pattern was carried out during
the first week of September 2019 by collecting the
yellow mite infested leaves of mulberry plants (popular
variety V-1) from the experimental plot of Sericulture
Department at UAS, GKVK, Bengaluru (where no
control measures were undertaken against the pests).
Also, mite infested leaves from mulberry plants
(popular variety V-1) were collected from farmer’s
field in Kanakapura taluk of Ramanagara district
(where measures were undertaken against major pests
of mulberry including yellow mite).

Distribution of yellow mite on mulberry plant was
studied by recording the number of mites on the leaves
at different positions starting from the tip region. For
recording observations on the mulberry twig with a
growing tip andat least 20 number fully opened leaves
were observed under a stereo binocular micro scope
count the number of mites, including eggs and active
stages on each of these entire leaves and the growing
tip (with no opened leaf). The mite population data

are expressed as the number/ leaf as well as number/
cm? leaf area were subjected to statistical analysis
(one-way ANOVA) with Vx+0.5 transformation and
compared across leaves in different positions from the
tip region of the branch.

Temporal Distribution of Yellow Mite

The incidence of yellow mite was recorded at monthly
interval from December 2019 to March 2021. Mite
counts were made from top five leaves, sampled
separately from 20 popular mulberry varieties planted
at GKVK, Bengaluru (13° 05" N; 77° 34" E; altitude
of 924 m above MSL; mean annual rainfall of 915.8
mm). The leaves sampled were observed under astereo
binocular microscope to record the number of mites,
including eggs and active stages on each of these entire
leaves and the mite population was expressed as mean
number per entire leaf as well as mean number / cm?
leaf area.

The meteorological data in respect of temperature
(max. and min.), relative humidity (morning and
evening), wind speed, bright sun shine hours and total
rainfall at GKVK campus for the period of investigation
were made used to as certain the influence of different
weather parameters on population fluctuation of yellow
mite on mulberry crop by correlation and regression
analysis using SPSS statistical software package
version 23.

REsuLTS AND DIScUSSION
Spatial Distribution of Yellow Mite

The distribution pattern data of yellow mite from two
different locations (Bengaluru and Kanakapura) were
expressed as mean number / leaf and are presented
in Table 1.

Eggs : The number of yellow mite eggs per leaf varied
from 0 to 1081.75 on leaves at different positions from
the tip region. The maximum number of eggs was
found on fourth (1081.75/1eaf) and are on par with
fifth leaf (1040.05/leaf) followed by the sixth leaf
(848.75). Third leaf, seventh leaf and second leaf
harboured maximum number of eggs in the same order
(702.75,279.25 and 208.80 mites, respectively) and

29

1]
)
S
3
5
A
~
N
§
<
2
80
~
S
~
S
-
\
®
S
Q2
Q
~
=




el
S
Q
S
)
X
)
A
=
S
1 NG
5
~
~
S|
2
N
Y}
A
S
5
~
S
N
I
S
\
N
~
S
@
e
v
=
&~

Mysore J. Agric. Sci., 55 (4) : 28-38 (2021)

K. M. ARUNKUMAR AND N. SRINIVASA

TaBLE]

Distribution pattern of yellow mite, Polyphagotarsonemus latus on mulberry

Leaf number Number per leaf
from the tip Eggs Motiles Total (eggs + motiles)
Growing tip 770 (2.836) ¢ 1165 (349) *t 1965 (449) "
1 4825 (698) 2970 (5.50) ¢ 7795 (8.86) ¢
2 20880 (1447) © 13520 (11.65) - 33510 (1832) -«
3 70275 (26.52) © 42025 (20.51) - 109935 (33.16) °
4 1081.75 (32.90) @ 69390 (26.35) 1758.75 (41.94) *®
5 1040.05 (32.26) @ 77580 (27.86) *° 1817.75 (42.64) *°
6 84875 (29.14) ° 62465 (25.00) * 148190 (38.50) *
7 27925 (16.73) ¢ 31432 (17.74) ¢ 63247 (25.16) ¢
8 3480 (594 ° 99.95 (10.02) f 13945 (11.83) *
9 1865 (438) ¢ 9060 (9.54) f 10925 (1048) =
10 585 (252) & 2600 (5.15) et 3150  (5.66) *t
11 360 (202) ¢ 780 (2.88) ™ 1125 (343) ™
12 020 (0.84) *t 135 (136) | 113 (1.28)
13 000 (0.71) *t 010 (0.77) i 010 (0.77) i
14 000 (0.71) 015 (0.81) i 015 (0.81)
15 005 (0.74) 005 (0.74) i 005 (0.74) |
F-test ¥ * *
SEmt (6.49) (5.96) (8.88)
CD. (18.49) (16.99) (2.30)

* Significant at P=0.05; Figures in the parentheses are Vx-+0.5 transformed values

were significantly different from each other. First fully
opened leaf and 8™ leaf from the tip recorded similar
number of eggs (48.25 and 34.80), respectively.
Further, leaf in the 9™, 10™, 11" position and growing
tip comparatively recorded fewer number of eggs
(3.60 to 18.65). Negligible number of eggs was
recorded on leaves from 12" position on wards.

Motiles : Distribution of motile stages which includes,
larvae, nymphs and adults followed similar pattern as
that of eggs. Statistically, on 4™ and 5™ leaf, motile
stages were distributed similarly (693.90 and 775.80,
respectively). This was immediately followed by
6™, 3 7hand 2 leaf from the tip with 624.65, 420.25,
314.32 and 135.20 motiles and all the seleaves were
significantly different from each other with respect to
the number of motiles. Further, 8" and 9" leafrecorded

99.95, 90.60 motiles / leaf, respectively, while leaves
in the 10®, 11™, 1% position and growing tip region
harboured 7.8 to 29.70 motiles / leaf and were
statistically on par.

Total mites (eggs + motiles) : The overall distribution
of'yellow mite (which includes eggs and active stages
of larvae, nymphs and adults) was significantly high
on 4" and 5" leaf from the tip (1758.75 and 1817.75
mites, respectively), followed by 6™ (1481.90),
3(1099.35), 7"(632.47),2(335.10) and 8"(139.45)
mites/ leaf, which were significantly different from
each other statistically. Ninth (109.25) and first leaf
(77.95) recorded next lower intensity of mites, while
the growing tip, 10 and 11" leaf from the tip were
statistically on par and harboured 19.65, 31.50 and
11.25 mites/ leaf, respectively.
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Descending order of yellow mite population and the
corresponding leaf position from the tip on a mulberry
branch was 5% leaf (1817.75) > 4% leaf (1758.75) >
6" leaf (1481.90) > 3 leaf (1099.35) > 7% leaf
(632.47)> 2" leaf (335.10) > 8™ leaf (139.45) >
9t Jeaf (109.25)> 1%t leaf (77.95) > 10" leaf (31.50),
11" leaf (11.25) > growing tip (19.65).

The distribution pattern of yellow mite is depicted in
Fig. 1 and it isevident that both eggs and active stages
were more abundantly distributed on leaves in the
4t and 5" position from the tip followed by 3, 7t, 2nd
and 8" positioned leaf compared to the leaves in other
positions. As shown in the figure the distribution pattern
of yellow mite, P. [atus on the whole leaf of mulberry
plant, the infestation of mites started from the growing
tip region and gradually increased up to the 5" leaf
and later started declining in the number. Thus, the
mite population was high on leaves in the top region
and mites preferred to feed by sucking the sap from
the lower surface of these leaves. A smaller number
of mites were observed on leaves in the lower
region,which were comparatively less succulent. The
number of mite eggs found was more on the young
leaves at the top as compared to the motile stages.
Motile stages were more on leaves in the lower region.

2000

1800 F
/
1600 / %

Significantly, a greater number of eggs and motile
stages were observed on fourth and fifth leaf from
the tip. Least number of eggs as well as motile stages
were found from tenth to 15" leaf from the tip.

Taking into account the total surface area of each leaf
at different positions, the corresponding population
record of yellow mite eggs and motile stages was
expressed as the mean number per cm? leaf area at
each position and are present edin Table 2.

Eggs : The mean number of eggs per cm? leaf area
varied significantly from 0 to 72.98 at different
positions. The highest number of eggs was found on
the third leaf from tip (72.98) followed by 4" leaf
(56.85) and 2" leaf (52.68), which were statistically
on par. The leaf number 5%, 1%t and 6" harboured next
highest number of eggs (31.00,25.93 and 21.18), which
were on par and are significantly different from all
other leaves (Table 2) followed by Seventh leaf and
growing tip were (4.21 and 2.64, respectively). A very
low number of eggs were laid by mites on leaves in
the 8™ position and below.

Motiles : The density of motiles per cm? leaf are
aranged from 0.001 to 49.88 across different leaves.
As observed with eggs, density of motiles was also
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Fig.1 : Distribution pattern of yellow mite, Polyphagotarsonemus latus on mulberry
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TABLE 2

Distribution pattern of yellow mite, Polyphagotarsonemus latus on mulberry per unit leaf area

Number per cm? leaf area

Leaf number
from the tip Eggs Motiles Total (eggs + motiles)
Growing tip 264 (177) < 388 (209) © 752 @83) !
1 2593 (5.14) <« 1574 (403) ¢ 4017 (638) °
2 5268 (729) 3540 (599) 9008 (952) °
3 7298 (857) ® 4988 (7.10) *® 12586 (1124) °
4 5685 (757) ° 4068 (642 9303 (967) °
5 3100 (561) ¢ 2563 (511) 4863 (701)
6 2018 (466) ° 1905 (442) < 1789 (429) ©
7 421 17) « 596 (2.54) © 459 (226) ¢
8 047 (098) ! 101 (123) ! 118 (130) ®
9 007 (076) ° 067 (1.08) ! 075 (L12)
10 005 (0.74) 017 (082) * 016  (081) ,
11 004 (0.73) * 006 (0.75) ! 006 (0.75) *®
12 0002 (0.71) f 001 (0.71) f 001 (0.72) *®
13 000 (071) ° 0001 (071) ° 0001  (0.71) "
14 000  (071) ! 0002 (071) 0002 (071) *
15 000 (071) ! 0001  (071) ° 0001  (0.71) *
F-test * * *
SEm: (6:49) (5.96) (8.88)
CD. (18.49) (1699) (230)

* Significant at P=0.05; Figures in the parentheses are Vx-+0.5 transformed values

recorded in the similar pattern. The highest number of
motiles was found on 3™leaf from the tip (49.88/cm?
leaf area) leaf and are on par with 4% leaf (40.68), 2
(35.40), 5™ (25.63), 6™ (19.05), 1(15.74), 7™ (5.96)
and growing tip with no opened leaf (3.88). Further, a
very low density of motiles was recorded from the
8™ leaf onwards and continued upto 15" leaf.

Total number of mites (eggs + motiles)/ cm? leaf area
ranged from 0.001 to 125.86 on leaves at different
positions and mite density across leaves also differed
significantly (Table 2). The highest mite density was
on the 3 leaf from the tip i.e., 125.86/cm? leaf area
and was significantly different from leaves in other
positions followed by 4" and 2™ leaf (93.03 and 90.08
mites/ cm?), respectively. The number of mites was in
a decreasing trend (48.63) on 5" leaf, 1% leaf (40.17),

6" leaf (17.89) and growing tip (7.52) and all of which
are significantly different with respect to the mite
density/cm? leaf area. It was found that, the intensity
of mites on the leaves in the lower positions i.e., 8"
leaf from the tip and below decreased rapidly
(Table 2).

As shown in the Fig. 2, the mite population,
(eggs + motiles) was more dense on the younger
leaves, which then became less dense on the older
leaves below. The highest number of mites/cm? leaf
area was recorded in the 3" leaf and significantly low
population was recorded from the 8th leaf onwards.

With regard to yellow mite abundance on mulberry
leaf at different positions from the tip, the descending
order of mite population density (eggs + motiles) is 3™
leaf (125.86) > 4™ leaf (93.03) > 2" |eaf (90.08) > 51
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Fig. 2 : Distribution pattern of yellow mite, Polyphagotarsonemus latus on mulberry

leaf (48.63) > 1 leaf (40.17) > 6™ leaf (17.89) >
growing tip (7.52) > 7% leaf (4.59) > 8" to 15" leaf
(0.001 to1.18).

The distribution pattern of yellow mite on different
leaves of mulberry branch as shown in Fig.1 and 2
follow a normal bell-shaped trend. The number of eggs
or motiles gradually increased from growing tip to 4%
or 5% leaf, the number tend to decrease further from
6™ leaf onwards and the lowest or negligible number
recorded from the 8th leaf onwards. It was found that,
the population density of yellow mite on mulberry plant
was high on the younger leaves as compared wit holder
leaves in lower stratum. Perez-Otero et al. (2007)
reported that the yellow mite developed and multiplied
on tender leaves of Camellia japonica owing to suitable
conditions of moisture, shade and food on such leaves.
Rai et al. (2007) also found that P. latus usually seen
on freshly emerged leaves of chilli plant and caused
malformation of terminal leaves, plants become stunted
in growth, which ultimately reduced the fruit yield
significantly. Ashraf et al. (2011) noticed that yellow
mites were more on the top leaves followed by middle
leaves and the lowest population was recorded on the
leaves in the bottom canopy of pepper plant. The
present findings are in corroborate with the above
findings.

Temporal distribution of yellow mite

Data in respect of population fluctuation of yellowmite
on twenty different popular mulberry varieties at
Bengaluru from December 2019 to March 2021 are
presented in the Table 3 and depicted in Fig. 3. It is
evident that them eanmite population from twenty
varieties of mulberry during the month of December
2019 was 26.87 mites/cm? leaf area, gradually
increased up to the month of March 2020 (85.83) and
slightly declined during the month of April, 2020 (77.89)
and May, 2020 (64.53). The number of mites was in

an increasing trend from the month of June and |

reached the highest peak during August 2020 (117.33).
Adec line in the mite population was observed from
the month of September 2020 and reached to the
lowest of 24.28 mites during the month of December
2020, while an increasing population was recorded
from January 2021 upto March 2021 (Table 3). It was
found that the temporal distribution of yellow mites
was almost similar on all the twenty (Fig. 3).

The present data on mite abundance is in close
agreement with that of Yadav et al. (2008) and (2009),
where it was reported the peak activity of P. latus on
jute crop was observed during 3" week of August.
Trivedi and Rajgopal (1999) and Basavaraju (2009)
also recorded peak populations of P. latus between
last week of July and 1% week of August on kharif
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Fig.3. Temporal distribution of yellow mite. Polyphagotarsonemus latuson different mulberry varieties at Bengaluru (GKVK)

potato. Meena et al. (2013) reported that greater
abundance of yellow mite on chilli crop in Tamil Nadu
between June and September month and declined
during October - November with the on set of north
east monsoon. In Gujarat, summer crop (April to
August) harboured more number of mites than the
kharif crop (October - February) (Anonymous, 1996).
It was opined that P. /atus was favoured by warm -
humid conditions of autumn or late summer season
rather than cool - humid conditions of the winter
season. During summer months (March to May),
higher incidence of mite on lime (Pena, 1989), potato
(Fernandez and Ramos, 1995) and jute (Zaman &
Karimullah, 1987 and Sarma & Borah, 2009) has been
recorded.

The correlation study between mite population and
weather parameters (Table 4) revealed
non-significant positive correlation with maximum
temperature (r=0. 356), minimum temperature
(r=0. 428), bright sun shine hours (r=0.241) and rainfall
(r=0.280) and non-significant negative correlation with
morning Relative Humidity (r=-0. 183), evening
Relative Humidity (r=-0. 349) and wind speed (r=-0.
077). However, no ambient weather conditions were
found to influence the abundance or activity of yellow

TABLE 4
Relationship between abundance of yellow mite
on mulberry and weather parameters

at Bengaluru (GKVK)
Correlation
Weather parameters coefficient
Max.temperature (°C) 0.356
Min.temperature (°C) 0428
Morning RH (%) -0.183
Evening RH (%) -0.349
Wind Speed (km/hour) -0.077
BrightSunshine (hours) 0.241
Rainfall (mm) 0.280

mite on mulberry crop significantly. As noticed in the
present study, the maximum and minimum temperature
showed positive correlation with abundance of yellow
mite on chilli has been reported by Patil and Nandihalli
(2009); Bhede et al. (2008); Rajput et al. (2017) and
Samantha et al. (2017). Similarly, negative relationship
of morning and evening humidity (Patil & Nandihalli,
2009 and Bhede et al., 2008), positive influence of
bright sunshine hours (Bhede ef al., 2008; Roopa &
Ashok Kumar, 2014; Rajput et al., 2017 and Samantha
etal.,2017), positive correlation of rainfall with mite
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Fig. 4 : Relationship between abundance of yellow mite on mulberry and weather parameters at Bengaluru (GKVK)

incidence on chilli or capsicum was reported by Bhede
et al. (2008) and Roopa and Ashok Kumar (2014) are
found to be in link with the present study. Differential
influence of different weather parameters on the
abundance of yellow mite pest across different annual
crops has been reported. However, the present data
envisaged on the non-significant influence of all the
weather parameter on the abundance of yellow mite
as it is attributed to perennial growth habit of the crop,
because of which foliage would be available for
infestation by mites all-round the year. Hence, activity
of mites and result ant feeding damage by mites were
noticed all through the year.

The distribution pattern of yellow mite,
Polyphagotarsonemus latus (Banks) in space
(mulberry plant) and time (calendar month) was
studied from December 2019 to March 2021 in the
experimental field of Department of Sericulture at
GKVK campus, Bengaluru. The distribution of the
mite was noticed on the under surface of the young
leaves in the top canopy of mulberry plant and more
particularly on 15 leaves counted from the tip of the
branch. Fifth leaf (1758.75 mites) and 6" leaf (1817.75
mites) from the tip harboured significantly more number
of mites (both eggs and motile stages). In terms of
population density expressed as number / cm? leaf area,
it was highest on the 3™ leaf (125.86) from the tip
followed by 90.08 and 93.03 mites/cm? leaf area

recorded on 2" and 4" leaf, respectively from the tip
region. Yellow mites remained active through out the
year on all the 20 popular mulberry varieties studied
and the mite population reached peak during the month
of August, 2020 while alower population was observed
during the month of December, 2020. Though the
population fluctuation of yellow mite on mulberry was
not significantly influenced by the ambient weather
conditions, build up of mite population showed positive
relationship with temperature, bright sunshine hours
& rainfall and negative relationship with humidity and
wind speed.
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