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Abstract

The investigation on biology of Polyphagotarsonemus latus on cluster bean was carried out at College of Agriculture, Junagadh
Agricultural University (JAU), Mota Bhandariya during summer 2022 at average temperature of 28.77 ± 1.32 °C and 66.91 ±
12.97 per cent relative humidity under laboratory condition. The creamy whitish and elongated eggs were laid singly mostly on
the lower side of the leaf near the veins having the incubation period of 2.35 + 0.49 days. After this, yellowish white larva
hatched out and turned to translucent white in growth (smaller & tapered male and larger & oval female) and lasted for 1.25 ±
0.30 days. The quiescent larval stage was of 1.18 ± 0.19 days and total developmental time of P. latus was of 4.78 ± 0.33 days.
The males live shorter (8.48 ± 0.59 days) and female live longer (0.14 ± 0.53). Pre-oviposition period occupied the 1.34 ± 0.10
days while, mean oviposition period was lasted for 7.54 ± 0.33 days. The post-ovipositional period was of 1.25 ± 0.12 days and
total life cycle of adult male was 13.26 ± 0.92 while, female was 14.92 ± 0.86 days. Individual females can lay 33.79 ± 8.41 eggs
per day.
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Introduction

Cluster bean, Cyamopsis tetragonoloba (Linnaeus) is an

annual legume crop mostly grown under resource

constrained conditions in arid and semi-arid regions (1)

and it is believed to be native of Tropical Africa and India

also (2). In India, cluster bean crop is cultivated mainly

during Kharif season. It occupied an area of 27.07 lakh

hectare with a total production of 13.02 lakh tons of guar

seeds during 2020-21 in the country (3). Cluster bean is

native to the India and has been cultivated in the country

for ages and is mainly grown in the dry habitats of

Rajasthan, Haryana, Gujarat, Punjab and to limited extent

in the states of Uttar Pradesh and Madhya Pradesh. 

The cluster bean crop is attacked by various insect

pests (4) during its different growth stages and causing

heavy yield losses. The major insect pests recorded on

cluster bean are Aphid, Aphis craccivora (Koch); Jassid,

Empoasca kerri (Pruthi); Thrips, Megaleurothrips distalis

(Karny); Whitefly, Bemisia tabaci (Gennadiua); Mite,

Polyphagotarsonemus latus (Banks), Gall midge,

Asphondylia cyamopsil n. sp and Stem weevil, Alcidodes

bubu (Fab.) (5). Among the various pests attacking the

crop, the mite, P. latus (Banks) (Order: Acarina) is an

important non insect pest at different crop growth stages

(6). Acarines are of considerable economic significance

and can threaten the sustainability of agro-ecosystems.

Family Tarsonemidae includes more than 500 world

widely distributed mite species (7). 

Plant-feeding mites play an important role as

agricultural pests of fruits, vegetables, forage crops,

ornamentals and other agricultural crops. In case of mite,

both nymph and adults are found to suck cell sap from the

leaves. They prefer upper side of the leaves for feeding

but in case of severe infestation, both the sides are

covered. The damage is done by rasping the surface of

the leaves and feeding on the exuding juice. The damage

is severe under drought stress, when complete drying of

the foliage can occur. According to (8), the mite infested

leaves show stippling, followed by yellowing and finally

turns almost white. Such plant show extensive webbing

and tips of the plants may appear reddish ultimately the

whole plant may withers and dies. The yield infestation

relationship of cluster bean revealed that every unit

increase in pest population resulted in a yield loss of

3.54-4.68 kg /ha (9). Failure to control them in the initial

stages was reported to cause yield loss to the extent of

73.86 per cent (10).

Materials and Methods

Biology of yellow spider mite, Polyphagotarsonemus latus

(Banks) infesting cluster bean was carried out at College

of Agriculture, JAU, Mota Bhandariya, Amreli during

summer 2022. 

Maintenance of stock culture of P. latus : Stock culture

of the mite, P. latus was maintained on the leaves of

cluster bean. Initially heavily infested leaves having mite

infestation were collected from instructional farm, College
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of Agriculture, JAU, Mota Bhandariya, Amreli for mass

multiplication. 

Rearing method used for P. latus : The rearing method

used by (11) was followed with slight modification. The

rearing unit consists of a petri plate of size 9.0 cm diameter 

and surgical cotton wad was cut into circular pieces of size 

8.0 cm diameter. Totally 20 rearing arenas were prepared

and the cotton wad was maintained moist with distilled

water. Fresh cluster bean leaf was cut into 2 cm diameter

and was placed keeping ventral surface up on wet

sterilized cotton wad in half filled water held in position to

maintain the freshness of leaves for a longer period of

time. The leaf discs were changed at three days interval

and the mites were transferred to fresh leaf. The gravid

females were used to study the different parameters for

which, a fine hair brush was used and care was taken that

no female was injured during released into the Petri plates

(Plate 1). Further, the edges of leaf arena were lined with

petroleum jelly to restrict the movement of mites out of leaf 

area.

Determination of duration of different life stages of P.

latus : Ten gravid female mites from the mass culture

were released on a fresh leaf bit (2 cm) maintained in

turgid conditions and allowed to lay eggs overnight. Next

day morning the number of eggs laid by the mites was

counted and adults were removed. After egg hatching, the

newly emerged larvae were lifted carefully with the help of

a moistened zero size hair brush and kept on leaf bits (2

cm²) at the rate of one larva per leaf bit in a leaf arena.

Such twenty plates were maintained to study the biology.

The development of various stages of the mite was

observed at 12 hours interval with the help of stereo

binocular microscope. The leaf bits were replaced

regularly to avoid leaf deterioration and consequent poor

nutrition.

The observation on life history included incubation

period, duration of larva, quiescent stage, pre-oviposition,

oviposition and post oviposition periods, fecundity, and

longevity of adults were recorded with the help of stereo

binocular microscope (Plate-1). The data recorded on

duration of life stages were analyzed to work out standard

deviation.

Oviposition and post oviposition period : The

oviposition period was recorded from set containing

twenty pairs and observations recorded from first egg laid

by the female to the last egg and total number of eggs laid

by each female was recorded. The observation on post

oviposition was also made at 12 hours interval.

Incubation period : Twenty gravid female mites from the

mass culture were released on a fresh leaf bit (2 cm²)

maintained in turgid conditions and allowed to lay eggs

overnight. Emergence of larvae on individual leaf area

was recorded at 12 hours interval and incubation duration

was worked out.

Larval and quiescent duration : Twenty freshly emerged 

larvae were collected with the help of a brush and

transferred to fresh cluster bean leaf bit (2 cm²) in a leaf

arena individually. Observations were recorded on larval

and quiescent duration at 12 hours interval.

Adult longevity : Adult longevity was computed by

combining pre-oviposition, oviposition and post-

oviposition period in case of female while in male, the

longevity was worked out by counting the date of

emergence of adult male till its death.

Total life span : Total life span of both male and female

was worked out by combining developmental period and

adult longevity.

Fecundity : Observation on the daily fecundity was made

on twenty adult females released in ten leaf area. Number

of eggs laid in each rearing area was recorded daily and

expressed in terms of number of eggs laid per female per

day.

Table-1 : Duration of various life stages of yellow spider mite, P. latus on cluster bean.

Sr. No. Stages* Mean duration (days) Range (days)

1. Incubation period 2.35 ± 0.49 1.80 – 3.00

2. Larval period 1.25 ± 0.30 1.00 – 1.90

3. Quiescent larvae stage 1.18 ± 0.19 0.82 – 1.48

4. Total development period 4.78 ± 0.33 3.62 – 6.38

5. Adult period Male 8.48 ± 0.59 7.40 – 9.60

Female 10.14 ± 0.53 9.20 -11.20

6. Pre-oviposition period 1.34 ± 0.10 1.10 - 1.48

7. Oviposition period 7.54 ± 0.33 7.10 – 8.20

8. Post oviposition period 1.25 ± 0.12 0.80 – 1.35

9. Total life span male 13.26 ± 0.92 11.02 – 15.98

10. Total life span female 14.92 ± 0.86 12.82 – 17.58 

11. Fecundity** 33.79 ± 8.41 25.20 – 47.25

* Mean number of 20 observations,  **Number of eggs laid per female.
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Results and Discussion

The biology of Polyphagotarsonemus latus on cluster

bean was carried out during summer 2023 under the

average temperature of 28.77 ± 1.32 °C and 66.91 ± 12.97 

per cent relative humidity at Under Graduate Laboratory,

Department of Entomology, College of Agriculture, JAU,

Mota Bhandariya, Amreli. The duration of various stages

of P. latus was recorded under the laboratory conditions

are given in Table-1. The yellow spider mite, P. latus in

their development from hatching to adult passed through

only one larval stage before becoming an adult. Thus, four 

stages were observed in biology of P. latus viz. egg, larva,

quiescent and adult male and female (Plate-1).  

Incubation period : The eggs were laid singly mostly on

the lower side of the leaf near the veins. The freshly laid

eggs were creamy whitish in colour and elongated in

shape. They had a convex dorsal surface and a flattened

ventral surface that is attached to the leaf surface. The

dorsal surface of eggs was covered with prominent shiny

white coloured protuberances that were arranged in 6-7

distinct longitudinal rows in rhombic fashion. The

incubation period was varied from 1.80 to 3.00 days with

an average of 2.35 + 0.49 days (Table-1). Similar

ovipositional sites, shape, size, colour and incubation

period were observed by (12, 13). 

Larval stage : The newly hatched larvae larva

immediately after its emergence was yellowish white in

colour and gradually turned to translucent white and on

the dorsal surface a distinct white stripe was noticed. The

larva had three pairs of legs and in the beginning they

were very sluggish in movement. The male and female

larvae could be distinguished by their size and shape

before entering into quiescent stage. The male larvae



were comparatively smaller, tapering posteriorly, while the 

female larvae were larger and oval in shape. This stage

was lasted from 1.00 to 1.90 days with an average of 1.25

± 0.30 (Table-1). Similar larval stages and periods were

reported by (13) on pepper and cucumber (2.20 ± 0.24

and 1.89 ± 0.22, respectively), (12) on capsicum (0.98 ±

0.18). 

Thus, only one active feeding immature stage i.e.,

larva was recorded under the present study as against

nymphal instars reported by (14) while working on biology

of P. latus on chilli at Coimbatore. (12, 13) reported only

one larval stage in entire life cycle of P. latus. 

Quiescent stage : The fully matured larva entered to

resting stage (quiescent) without shedding the skin and

settled along the sides of midribs, lateral and sub lateral

veins of the leaf. During this stage, the body was extended 

to its fullest length giving an elongated spindle shaped

appearance. The matured quiescent larvae were often

seen to be carried by the early emerged adult males. The

duration of quiescent larva was 1.18 ± 0.19 days with a

range of 0.82 to 1.48 days (Table-1). The quiescent stage

of P. latus lasts for 0.75 ± 0.22 reported by (12), 0.70 ±

0.01 days (15) are in consonance with present findings.

While (13) observed quiescent stage from 2.75 to 3.0 days 

and 1.47 ± 0.02 days (16). 

Development period (from egg to adult emergence) :

The total developmental time of P. latus was ranged from

3.62 to 6.38 days with a mean duration of 4.78 ± 0.33 days 

(Table-1). These findings are more or less in agreement

with 5.87 days on chilli (Hosamani, 2007), 4.1 ± 0.1 days

for females and 4.1 ± 0.3 days for male on cotton (Vieira,

2017) and 5.13 ± 0.20 days on Bt cotton (16).

Adult period : The quiescent stage developed into adult

male or female having four pairs of legs. The adults were

shiny and translucent with yellowish tinge. Males were

translucent with dorsal white patch, which gradually

turned to faint white line along dorsomedian line with

brownish appearance. They are active and fast moving

than female. The females were broad and elliptical in

shape. While, males narrowed posteriorly and had papilla

projection on the tip of the abdomen to hold quiescent

female.

The males live shorter (7.40 – 9.60, av. 8.48 ± 0.59

days) and this period for female was 9.20 to 11.20 days,

av. 10.14 ± 0.53 days. This indicates that the female lived

longer than male. (17) reported that adult male and

female lived for 11-14 days and 7-8 days on bean leaves.

The longevity was 10.0 ± 1.5 days for females and 8.8 ±

1.1 days for males on cotton (18), longevity period 13.45

days for female and 8.50 days for male on jute (15) and

longevity for male was 14.56 ± 0.39 days whereas the

adult female lived for 15.59 ± 0.31 days on Bt cotton (16).

Almost similar observations were made by (19) who

reported that the adults were yellow, female oval, the

abdomen of males narrowed posteriorly and the end

having papillae to hold the quiescent female.

Sexual behavior : Adult males were generally seen

congregating near quiescent females. They usually

carried the quiescent female on its abdominal projection at 

the tip, which were near to emergence as an adult. This

phenomena of carriage of female by male lasted for about

half an hour. Mating took place sown after the emergence

of female from quiescent stage. Mating between male and

female took place in opposite direction (tail to tail position)

at a slight angle keeping abdominal tip of both sexes

joined together.

Pre-oviposition, oviposition and post-oviposition

period : The female after emergence laid eggs after a

lapse of certain time, the period was mentioned as

pre-oviposition period. Pre oviposition period occupied a

mean duration of 1.34 ± 0.10 days with a range of 1.10 to

1.48 days (Table-1). Similar findings of pre-oviposition

period 1.28 ± 0.05 days with the range of 1.21 to 1.34 days 

were noted by (16) also observed pre-oviposition period

with an average of 1.15 days and this is in agreement with

present findings. 

The period of egg laying i.e., after the pre-oviposition 

till the termination of egg laying was considered as

oviposition period, mean oviposition period lasted for 7.54 

± 0.33 days with a range of 7.10 to 8.20 days. More or

less similar findings were observed by 6.30 days on chilli

(Srinivasulu et al., 2002), 7.05 days on chilli (Hosamani,

2007), 6.64 days on pepper (20), 7.95 ± 0.34 days on Bt

cotton (16) and 7.90 days on capsicum (17). 

The period between last egg laid and death of

female adult individual was considered as post-

ovipositional period. Post oviposition period occupied a

mean duration of 1.25 ± 0.12 days with a range of 0.80 to

1.35 days. The Post oviposition period of 1.17 days (21),

1.78 days (22) and 1.22 ± 0.08 days  (16).

Total life cycle : The total life cycle of adult male from egg 

to natural death under laboratory conditions was 13.26 ±

0.92 days, while female survived for period of 14.92 ± 0.86 

days. The total life span of both male and female was

ranged from 11.02 to 15.98 days and 12.82 to 17.58 days,

respectively on cluster bean under laboratory conditions

(Table-1). The present findings are in accordance with

10.0 ± 1.5 days for females and 8.8 ± 1.1 days for males

(Vieira, 2017) and 13.45 days for female and 8.50 days for

male (15).

Fecundity : There was no apparent variation in the

fecundity as affected by mating. Number of eggs laid by
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individual female in its life span was 33.79 ± 8.41 eggs

with a range of 25.20 to 47.25 (Table-5). The present

findings are also supported by 19 to 40 eggs (23), 35.50

eggs (16) and 28.60 eggs (15). 

Conclusion

The adult female laid creamy whitish and elongated eggs

were singly mostly on the lower side of the leaf near the

veins having the incubation period of 2.35 + 0.49 days.

After this, yellowish white larva hatched out and turned to

translucent white in growth (smaller & tapered male and

larger & oval female) and lasted for 1.25 ± 0.30 days. The

quiescent larval stage was of 1.18 ± 0.19 days and total

developmental time of P. latus was of 4.78 ± 0.33 days.

The males live shorter (8.48 ± 0.59 days) and female live

longer (0.14 ± 0.53). Total life cycle of adult male was

13.26 ± 0.92 while, female was 14.92 ± 0.86 days.

Individual females can lay 33.79 ± 8.41 eggs per day.
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