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ABSTRACT
the yellow jute mite Polyphagotarsonemus latus is one of the major pests of 
jute in Bangladesh. the objectives of this research focussed on establishing 
the incidence of the yellow jute mite depending on the sowing date, plant age, 
growing season, hours of the day, environmental variables (temperature, relative 
humidity (rH) and rainfall), and plant morphology. three major peaks of the mite 
population density were recorded: 80.75 mites/cm2 on 9 June, 74.25 mite/cm2 on 
2 June, and 63.75 mites/cm2 on 26 may 2011. the prevailing dry conditions (ca. 
80 % RH) with moderately high temperatures and without rainfall were found to 
be favourable for the population build-up; rainfall had a strong negative direct 
effect on the yellow mite population density. the highest mite population density 
was observed at noon (64.42 mites/cm2), with significantly lower counts during 
morning (48.11 mites/cm2) and afternoon (43.33 mites/cm2) hours. the infestation 
rate was the highest on earlier sown plants (59.33 mites/cm2; 15 march), with 
the counts decreasing for plants sown later (52.55 mites/cm2, 30 march; 42.30 
mites/cm2, 15 april). the highest mite population (57.25 mites/cm2) was found 
on jute plants at 90 days after sowing (Das), which was significantly different 
from those on plants of other ages: 11.38, 51.10 and 18.45 mites/cm2 at 45, 60 
and 120 Das, with the lowest count (4.78 mites/cm2) at 30 Das. as regards the 
distribution of the yellow mite on the jute plant, the highest population density 
(60.54 mites/cm2) was recorded on the five apicalmost leaves, with significantly 
lower counts on the 2nd and 3rd 5-leaf sets (15.96 and 2.9 mites/cm2, respectively). 
In terms of the prevalence of the yellow mite on the leaf surfaces, a significantly 
greater mean population (63.40 mites/cm2) was recorded on the lower surface as 
opposed to the upper surface (5.62 mites/cm2). 
KeyWorDs: acari, Polyphagotarsonemus latus, broad mite, bionomics, 
infestation, phenology, population dynamics, plant age, sowing time, plant pests, 
Corchorus, jute.
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INTRODUCTION

the plant genus Corchorus l. (malvaceae) comprises several dozens of species, 
two of which—white jute (Corchorus capsularis l.) and tossa jute (C. olitorius 
l.)—are commercially grown primarily in the Indo-Bangladesh region, as well as 
in other Asian and African countries. About 90 % of world’s jute is produced in 
Bangladesh and India (fao 2020). In Bangladesh, about 758,248 ha were under 
jute in 2018, which yielded 1613.8 thousand tons (fao 2020). Jute is attacked by 
various insect and mite pests. about 40 species of insects and mites are considered 
to be pests of jute in Bangladesh, with Polyphagotarsonemus latus (Banks, 1904) 
(broad mite, yellow mite, or yellow tea mite) being one of the commonest and 
most destructive agents (Dean 1979). the yellow mite is extremely polyphagous 
and attacks plants of about 60 families worldwide (gerson 1992). the yellow mite 
in festation in jute normally begins on young apical leaves and causes damage by 
sucking off the plant sap, which results in wrinkled and curly appearance of tender 
leaves. gradually, the colour of leaves changes to coppery or purplish, they finally 
dry up and fall down (siddique & Kabir 1978; Khan 2018). the vertical growth 
of the internodes is suppressed, whereas branching is enhanced (Kabir 1975). the 
infested plant remains stunted, and the fibre yield can be reduced by up to almost 
75 % under both field and net house conditions (e.g. Kamruzzaman et al. 2013a, b). 
the yellow mite also attacks flower buds and young seed pods. the infested flower 
buds cannot bloom properly, the floral parts become crinkled and the colour changes 
from yellow to blackish. the seed pods fail to develop, which results in reduced 
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seed production (siddique & Kabri 1978). the damage caused by the yellow mite 
is often termed as “telenga” or “telchita” disease in Bangladesh (Kabir 1975). 

early sown jute crop is more susceptible to damage compared to lately sown 
crop (gotyal et al. 2018). Infestation by the yellow mite occurs in mid-may and 
the population reaches its highest in June and in late July. the dry period is suitable 
for rapid proliferation of the mites, while damp weather and heavy rainfall are 
unfavourable for the infestation (Kabir 1975). It is very difficult to measure the 
population of P. latus in the field due to rapid change in the environment’s factors 
(Chatterji et al. 1978), and recent information regarding the seasonal incidence of 
the yellow mite under field conditions in Bangladesh is unavailable. 

the present study provides a framework for effective control of the yellow jute 
mite under natural conditions.

MATERIALS AND METHODS
Incidence of yellow mite during jute growing season April to September, 2011

Jute plants were grown in the field at Bangladesh Jute research Institute (BJrI) 
for studying the incidence of the yellow mite during different stages and months of 
the growing period. the plants were not treated with any acaricide or other chemical 
and allowed to be infested naturally. samples of infested leaves were randomly and 
on a weekly basis collected from the mite infested plants by taking four leaves from 
the top. The leaves were carried to the laboratory and cut into pieces of 1 cm2 to 
standardize observation. the prepared samples were then examined under stereo 
microscope for recording different stages of yellow mite. the number of eggs, 
larvae and adults per 1 cm2 were recorded. observations commenced from the early 
growing stage in april 2011 and continued up to the stage ready for harvesting 
in september 2011. average temperature, humidity and rainfall data were also 
recorded weekly. 
Mite population at different periods of day 

activity of the yellow mite may vary during different hours of the day. Infested 
leaf samples were collected randomly from different mite infested plants at three 
different periods of day, viz. morning, noon and evening. Mite populations per 1 cm2 

were observed and counted under a microscope as in the previous experiment.
Effect of early and late sowing on the incidences of yellow mite

to investigate the effect of the sowing date on the incidence of the yellow mite, the 
jute variety o-9897 was sown in the earthen pots on the BJrI greenhouse premises 
on three different dates, viz. 15 march, 30 march and 15 april 2011. the plants 
were observed continuously for the infestation of the mite. When sufficient natural 
infestation was built up (at 60 days after sowing), the leaf samples were collected 
separately from plants sown on different dates and mite population per 1 cm2 was 
counted under a microscope in the laboratory. the populations of the yellow mite 
on plants sown on different dates were analysed and tabulated to compare the effect 
of sowing time on the incidence of the pest.
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Preference of the yellow mite for leaves of different age
the yellow jute mite is known to attack the upper part of the jute plant, especially 

young and unfolded leaves. In this observation, top 15 leaves were collected from 
the mite infested plant in the field and checked for the preference of the yellow 
mite. the leaves were divided into three groups consisting of five leaves each: the 
topmost five leaves, 2nd five leaves and 3rd five leaves. the presence of the mites 
was also recorded from the lower and upper surfaces of the leaves. the population 
of mites per 1 cm2 was observed under microscope. after counting the number of 
the yellow mites, they were analysed for their significant preference for the leaves 
of a particular age or a specific leaf surface. 

Relationship between the plant age and mite infestation
Infestation by the yellow mite may be found throughout the entire growing period 

of the jute plant, but the level of infestation vary depending on the growth stage 
and age of the jute plants. to investigate the level of infestation at different ages 
of the plants, top 15 infested leaves were collected at 30, 45, 60, 90 and 120 days 
after sowing and mite population per 1 cm2 was recorded under a microscope. the 
re lationship between the age of the jute plants and the infestation of the yellow 
mite was determined.

Analysis of data
raw data were subjected to the one-way analysis of variance (anoVa) and 

Tukey’s honestly significant difference (HSD) post-hoc test in SPSS Statistics. 

RESULTS AND DISCUSSION

Incidence of the yellow mite during the 2011 jute growing season 
the yellow mite was found in the jute field throughout the growing period of 

the crop. fluctuations of the mite population were common during the season. a 
steady increase of the population was recorded during the last half of may to the 
early half of June, with three major peaks during the season. the population of the 
yellow mite reached its highest density (80.75 mites/cm2) on 9 June at temperature 
31.6 °C with 77.5 % RH and 0 mm rainfall (Table 1). The second peak (74.25 
mites/cm2) occurred on 2 June at 31.0 °C with 79.0 % RH and 0 mm rainfall. The 
third peak (63.75 mites/cm2) was recorded on 26 May at 29.9 °C temperature with 
80.0 % RH and 0 mm of rainfall. Another two peaks were observed on 28 July and 
2 september with comparatively low mite counts of 59.50 and 49.50 mites/cm2, 
respectively. the lowest population density (23 mites/cm2) was recorded on 21 July 
after a rainfall of 54 mm. the data clearly indicate that rainfall had a direct effect 
on the population density of the yellow mite (table 1).

all the meteorological data—temperature, relative humidity and rainfall—in-
flu ence the population of the yellow mite to a considerable extent. the prevailing 
dry conditions (around 80 % RH) with moderately high temperatures and without 
rainfall seem to be favourable for the population build-up. 
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moutia (1958) reported that heavy rainfall reduced the mite infestation rate con-
siderably. according to Kabir (1975), the initial infestation of yellow mite oc curs 
in mid-may and the population reaches peak period at the end of June and again 
in late July. nahar (1998) found that dry weather and high temperature with low 
rainfall increased the population, whereas high rainfall lowered the population den-
sity. rahman and Khan (2012) observed the maximum counts of the yellow mite 
during the second half of June in two consecutive years, with a positive association 
of the mite incidence with relative humidity and negative with rainfall. Bathani et al. 
(2019) demonstrated a positive yet non-significant relationship with the maximum 
temperature; the minimum temperature, relative humidity, wind velocity and rain-
fall negatively affected the density of the mite population but the relationship was 
non-significant. Curiously, no impact of rainfall or even a positive correlation with 
rainfall were recorded for P. latus on chilli in West Bengal and gujarat, India (ano-
nymous 1998: 47, 53).

overall, the present findings and the reports of other authors clearly indicate that 
rainfall has a strong direct effect on the yellow mite population density, with heavy 
rainfall reducing the mite population to a great extent; whereas the influence of 
other weather parameters is less certain. there may be a considerable variation of 
the rainfall pattern from year to year, which may cause a change in the population 
level of the mite in different growing periods of the jute crop.

Table 1. the population dynamics of the yellow mite on the jute crop sown on 15 march in the field.

Date of 
observation

Mites per 1 cm2 of 
leaf (mean±SE)

Temperature (°C) 
(mean±SE)

Humidity (%) 
(mean±SE) Rainfall (mm) 

28/04/2011 31.75 ± 1.89 28.0 ± 3.0 65.0 ± 2.5 4
05/05/2011 45.75 ± 2.50 29.8 ± 3.3 70.0 ± 3.0 0
12/05/2011 35.75 ± 2.17 30.8 ± 2.8 75.0 ± 5.0 24
19/05/2011 43.50 ± 1.32 27.5 ± 2.0 77.0 ± 3.0 10
26/05/2011 63.75 ± 1.89 29.9 ± 3.4 80.0 ± 5.0 0
02/06/2011 74.25 ± 1.43 31.0 ± 2.5 79.0 ± 4.0 0
09/06/2011 80.75 ± 1.49 31.3 ± 2.3 77.5 ± 4.5 0
16/06/2011 33.75 ± 0.85 31.8 ± 2.8 82.5 ± 4.5 43
23/06/2011 41.50 ± 2.53 30.3 ± 3.3 81.0 ± 4.0 10
30/06/2011 31.50 ± 1.55 29.3 ± 2.3 75.0 ± 5.0 45
07/07/2011 44.00 ± 1.68 30.3 ± 1.3 80.0 ± 5.0 5
14/07/2011 43.75 ± 4.50 29.2 ± 1.2 82.5 ± 3.5 8
21/07/2011 23.00 ± 1.97 29.5 ± 1.5 81.0 ± 4.0 54
28/07/2011 59.50 ± 2.10 31.0 ± 1.5 81.0 ± 4.0 0
04/08/2011 32.00 ± 1.47 29.5 ± 1.5 79.0 ± 4.0 10
11/08/2011 31.25 ± 2.98 28.9 ± 1.6 77.5 ± 4.5 7
18/08/2011 28.50 ± 1.93 29.7 ± 2.9 76.8 ± 3.3 30
25/08/2011 33.50 ± 1.55 30.0 ± 2.0 80.0 ± 5.0 4
02/09/2011 49.50 ± 2.10 29.0 ± 1.5 79.3 ± 5.0 0
09/09/2011 36.25 ± 1.97 29.0 ± 2.5 76.8 ± 3.3 3
16/09/2011 30.25 ± 2.25 28.5 ± 1.0 78.0 ± 2.0 24
23/09/2011 35.50 ± 1.04 29.4 ± 2.9 79.0 ± 4.0 0
30/09/2011 23.00 ± 1.29 29.3 ± 1.3 78.0 ± 3.0 0
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Diurnal mite population dynamics
the mite population density varied significantly depending on the time of the 

day (n=80, f2,237=306.41, p<0.001) (fig. 1). the highest counts of 64.42 mites/cm2 
were observed at noon (1 PM). The population densities of 48.11 and 43.33 mites/
cm2 were recorded at 8 AM and 5 PM, respectively. This observation corroborates 
data by Bathani et al. (2019), who showed a positive and significant correlation of 
the yellow mite population density on sesame with bright sunshine hours. thus, 
the higher temperatures and insolation encourage the yellow mite to attack young 
apical leaves. 
Mite population dynamics depending on the date of sowing

mite populations varied significantly depending on the sowing period (fig. 2). 
the highest population density of 59.33 mites/cm2 was found on the jute plants 
sown on 15 march at 60 days after sowing (Das), which was significantly different 
compared to plants sown on 30 march (52.55 mites/cm2) and on 15 april (42.30 
mites/cm2). thus, the plants sown early in the season were found to be infested 
more by the yellow mite than those sown later. 

other authors also reported a decreased yellow mite infestation rate with delayed 
sowings. thus, Hath and Jaydeb-ghosh (2001) observed 49.75, 38.06 and 21.25 
mites per 5 leaves on crops sown on 2nd and 4th weeks of april and 2nd week on may, 
respectively. Hath (2004) showed that early sowing resulted in a high yellow jute 
mite infestation for all cultivars, which gradually decreased with a delay in sowing 
date (3rd week of april, 1st and 3rd weeks of may). gotyal et al. (2018) reported 
significantly higher rates of infestation in early (15 march) compared to late (15 
april) sown jute crops at both 45 (51.66 vs 21.06 mites/cm2) and 60 (71.78 vs 21.57 
mites/cm2) days after sowing.

Fig. 1: Diurnal fluctuations of the yellow jute mite population.
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Distribution of mite populations on different parts of the plant
the yellow mite population density varied greatly depending on the position on the 

jute plant. the highest mite counts (60.54 mites/cm2) was found on the topmost five 
apical leaves (fig. 3). on the 2nd and 3rd top five apical leaves, the mite population 
densities were significantly lower, viz. 15.96 and 2.90 mites/cm2, respectively. 
the yellow mite also showed significant preference for the lower surface of the 
leaves, with 63.40 mites/cm2 compared to 5.62 mites/cm2 on the upper surface. 
thus, P. latus mostly preferred the apicalmost young leaves for feeding, sheltering 
and oviposition. the number of laid eggs varied between 2–100 per the topmost or 

Fig. 2: the yellow mite population density at 60 Das, depending on the sowing date of the jute plants 
in 2011.

Fig. 3: Distribution of the jute yellow mite in different groups of apical leaves (a) and on the leaf 
surfaces (B).

N
um

be
r o

f m
ite

s/
cm

2  o
f l

ea
f

15 March 30 March 15 April

A B

1st 5 apical leaves

3rd 5 apical leaves
2nd 5 apical leaves

Lower surface of leaf
Upper surface of leaf



82 Israel Journal of entomology, Vol. 50 (1), 2020

second leaf. the third and fourth leaves were almost devoid of mites. the nymphal 
stages were found to be distributed mainly on the topmost and second leaves, and 
were negligible on the third and fourth leaves.

gerson (1992) reported similar distribution of the mite on the lower surface of 
apical leaves and flowers of various plants for feeding and oviposition, and Khan 
(2018) found that young apical leaves of jute plant are most affected. Hath (2000) 
studied the distribution pattern of the yellow mite population on different leaves 
of early sown crops of three varieties of each C. capsularis (JrC 321, JrC 212 
and JrC 7447) and C. olitorius (Jro 632, Jro 524 and Jro 7835). significant 
variation in the mite populations on different leaves was observed, yet the second 
leaf from the top was found to harbour the highest number of the yellow mite in 
both species of jute. 

Mite population at different days after sowing
a significant difference was found in the mite infestation depending on the age of 

the jute plants (fig. 4). the highest mite population (57.25 mites/cm2) was recorded 
at 90 days after sowing (Das). the populations of 11.38, 51.10 and 18.45 mites/
cm2 were recorded at 45, 60 and 120 Das, respectively. the lowest mite population 
(4.78 mites/cm2) was observed at 30 Das. 

gotyal et al. (2018) reports 51.66 and 71.78 mites/cm2 at 45 and 60 Das for 
jute sown on 15 march over a 3-year period of observation in West Bengal, India. 
Interestingly, their data on jute sown on 15 april do not significantly differ at 45 
and 60 Das (21.06 vs 21.57 mites/cm2).

Fig. 4: Plant age and the level of the mite infestation (pooled data). (ANOVA, F4,195=796.20, p<0.001; 
Tukey’s HSD post-poc test, P<0.05).
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the differences in the mite populations at different days after sowing suggest that 
the pest infestation attains its peak when the plants reach a specific level of growth 
after a certain age. However, the density of the mite population is also affected by 
abiotic factors as it has been discussed in the earlier sections. 
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