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The malformation of mango trees has assumed the status of a national prob-
lem that is causing deep concern to hundreds of thousands of mango
growers throughout the country. The cause of the disease is not exactly
known. Tt is presumed that it is phystologieal or virus in nature. In this
paper some species of mites assoeiated with the disease have been recorded for
the first time in this country and a new predatory species belonging to the
family described. The correct identification and record of the eriophyid mite
mentioned in this paper is of profound significance as eriophyid species have
been recorded as vectors of peach mosaic, wheat streak mosaic and fig mosaic
within recent years.

Mango undoubtedly is considered as the king of fruits in India. Fruits
of deciduous trees like apple and pear, grapes and pomegranate, though famous
for their excellence, are beyond the reach of India’s poor. Mango, with its
triple virtues of bountiful abundance and variety, delightful sweetness and
bodily contentment, is India’s chosen fruit pasr excellence for the rich and
the poor alike. So any disease or pest that brings about a reduction in the
yield or quality of the crop is a cause for deep concern to the hundreds of
thousands of mango growers throughout the country. Within recent years
the malformation of vegetative shoots as well as the inflorescence in mango
trees has assumed the status of a major problem in almost all the mango-
growing areas in the Indian Union. The disease affects the sapling in the
nursery as well as the grown up trees in the orchards. The terminal buds
as also the axillary buds may be affected and the plant may become stunted
in growth. When the inflorescence is affected, it becomes a compact, stunted
and crumpled mass and no fruits set in (Fig. 1). This is almost becoming
a national scientific problem that demands the urgent attention of ‘a team of
earnest research workers.

The cause of the disease is not known. Tt is said that it is physiological
or virus in nature. No experimental or scientific evidence of an incontro-
vertible nature has been adduced so far to prove that the disease is of
physiological or virus origin, except some broad observations and some experi-
mental work that some species of eriophyid mite is the cause of the disease.
On account of the complexities of the problem, published literature on the
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subject is sparse; a brief and passing survey of the research work camed out
go far in our country is summarized below:

Watt (1891) first recorded the disease. Burns (1910) and Burns and
Parayag (1920) reported the occurrence of the disease in Bombay. Later
Singh and Chakravarty (1935) made some observations on the occurrence of
malformation in mango trees in Banaras. Sattar (1946) made similar ob-
servations in the Punjab and stated that the disease could either be of virus
or of physiological origin. ‘Garg (1951) and Nirvan (1953) observed the
occurrence of malformation, not only in the inflorescence, but also in the
terminal and axillary buds of mango trees. Sharma (1953) stated that it
was neither of fungoid, bacterial, nor of virus origin but was associated with
some internal physiological disorder and that the disease could not be trans-
mitted by sap inoculation from a diseased plant to a healthy plant. Tripathi
(1954) observed that the malformation in the floral and vegetative parts
occurred in the same branch. Narasimhan (1954) recorded for the first time
a species of Eriophyes? mite, occurring in the malformed shoots and called
it the ‘disease inciting organism’. He, however, did not name the species.
Later, in 1959, he observed that the eriophyid mite spent its life within the
tissue of the axillary buds after the flowering season was over and he also
suggested that the disease could be controlled by the removal of the affected
inflorescence. Singh (1955, 1957) not only recorded the eriophyid mite but
also two more species of predatory mites and even ventured to state categori-
cally that these three species caused malformation in the mango. This
conclusion, however, was arrived at without a deep study of the habits of
the three species, as two of them were predators on the phytophagous mites
and so these two predatory species could in no way be even remotely asso-
ciated with the malformation. Puttarudriah and Channabasavana (1961)
published a note that the eriophyid mite could bring about twig malformation
on healthy mango seedlings similar to the one seen in nature. Whether this
twig malformation is the direct result of feeding injury caused by the mite
or due to a virus is not known at present.

During the course of these investigations a careful study was made of
the different species of mites dissected out from the malformed shoots and
they are described below:

Family: Eriophyidae
Aceria mangiferae Sayed
Hassan 1944. Bull. Soc. Fouad Ent., 28, 179-180.
Sayed 1946. Bull. Soc. Fouad Ent., 37, 7-10.

This is a minute worm-like mite, popularly known as bud mite (Fig. 2).

Tt has two pairs of legs situated anteriorly, unlike other mites. These legs
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Fra, 1. A portion of the dizeased mango tree showing malformed compact, stunted and
crumpled masses,
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are six-jointed, the tarsi ending in a six-rayed ° feathered claw’. Arrangement
of setae is quite different from other mites. It has three pairs of thoracic
setae; first two pairs on coxa I and the third pair on coxa II, one pair of
dorsal setae, three pairs of ventral setae and one pair of caudal setae. In
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Fia. 2. Aceria mangiferae adult (dorsal view).
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some specimens a pair of short accessory setae is also found. Respiratory
apparatus is absent.
Family: Phytoseiidae
Typhlodromus

Group I. Occidentalis
Typhlodromus (T'.) roshanlali sp. nov.

Female.—Length 364 u, width 208 . Dorsal shield strongly reticulated
with seventeen pairs of setae, nine in the lateral, two in the median and six
in the dorsal rows (Fig. 3A). All the setae are smooth. Setae measurement
is as follows:

Ly 16 u, Ly 23 u, Lg 31 o, Ly 31 p, L5 35 u, Lg 45 p, Ly 50 p, Lg 42 p,
Ly 50 p, Dy 24 p, Dy 20 1, Dy 20 p, Dy 32 p, Dy 44 u, D 8 p, M, 20 s,
M, 56 p. Out of all these setae, M, is the longest and Dg the
shortest.

Setae §; and S, are on the interscuntal membrane. Sternal shield normal
with three pairs of setae, metasternalia present each with a seta. Ventrianal
shield longer (124 1) than wide (48 p in the middle) with four pairs of preanal
setac and a pair of pores (Fig. 3C). .

Gnathosoma and maxillary palps normal. Fixed digit of chelicera with
five small teeth; movable digit without any teeth (Fig. 3D). Legs normal,
macrosetae absent.

Male—Length 256 p, width 140 p (Fig. 3B). Ventrianal shield broader
(140 p) than long (120 u) bearing four pairs of preanal setae and a pair of
pores (Fig. 3D).

Chelicera normal with spermatophoral process.

This species may be distinguished from the other species of occidentalis
group of Typhlodromus genus from the length of setae. Besides, all the
known forms have the setae on dorsal shield very long, longer than distances
between their bases. In this species all the setae are not very long; these
are evenly placed and they are all shorter than the distance between their
bases or of the same length.

Described from four females and three male specimens, collected from
mango malformed trees at I.A.R.I., New Delhi.

Holotype, allotype and paratypes deposited in the National Pusa Collec-
tion, L.A.R.I, New Delhi 12.

Group IT. Rhenanus

Typhlodromus (T'.) rhenanus (Oudemans)

Oudemans 1905. T'tjdschr. Ent., 48, 78.
Oudemans 1915b. Arch. Naturges, 81A, 159-161.
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Fic. 3A~-E-—Typhlodromus roshanlali sp. nov. (A) Adult female (dorsal view); (B) adult male
(dorsal view); (C) ventrianal plate female; (D) ventrianal plate male; (E)

chelicera female.

Oudemans 1930. Ent. Bericht., 8, 70.

Nesbitt 1951. Zool. Verh. Leiden, 12, 38-39,

Cunliff and Baker 1953. Pinellas Biol. Lab., Pub. 1.
Chant 1956. Canad. Ent., 88, 26.

Collyer 1956. Bull. Ent. Res., 47, 206-208.
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Chant 1958. J. Linn. Soc. Lond. Zool., 43, 615-618.
Wainstein 1958, J. Acad. Gruzia, 21, 203.
Chant 1959. Canad. Ent. Supplement 12, 91, 62-63.

This mite is very widespread in distribution and is found in large numbers. -
It has been recorded in the fruit-growing areas of all the Canadian Provinces,
many of the northern states of the U.S.A. (including California), England, the
Netherlands, France and Belgium. It has been found on all the major fruit
trees and rotting wood also. This species in all probability is indigenous to the
north temperate zones. It feeds on many of the species of tetranychid,
eriophyid and on other small arthropods (including aphids). In the Indian
Union this has been found for the first time in association with eriophyid
and other predatory mites.

It has eighteen pairs of dorsal setae, ten in lateral rows on either side,
both in the male and the female (Fig. 4A). In the female, sternal scutum
has three pairs of setae and is separated off from the genital scutum unlike
in the male; has a pair of metasternalia, each with one seta (Fig. 4B). Genital
scutum widened posteriorly and terminated by a straight line and bears one
pair of setae (Fig. 4B). In the male, sternal scutum, metasternalia and
genital scutum are merged together to form one plate and it bears five
pairs of setae (Fig. 4D). Ventrianal plate of female is nearly heptagonal,
slightly longer than broad, rounded posteriorly and bears four pairs of setae
in addition to post- and para-anal setae (Fig. 4B). Ventrianal plate of male
is triangular with corners rounded and bears four pairs of setae in addition
to post- and para-anal setae (Fig. 4C). Gnathosoma and maxillary palps
normal. Leg IV possesses distinctly one macroseta on the tarsus both in the
male and in the female (Fig. 4E). ‘

Group III. Tiliarum
Typhlodromus (T.) nesbitti (Womnersley)

Womersley 1954,  Awst. J. Zool., 2, 179-180.
Chant 1959. Canad. Ent. Supplement 12, 91, 65-66.

This species has so far been recorded only from the galls of Lucerne
tree in Australia and was described from a single specimen. In India this
has been recorded for the first time and was collected in association with
eriophyid mites and some other predatory mites.

It has nineteen pairs of dorsal setae, eleven in lateral rows on either
side (Fig. 5A). Sternal shield convex, concave posteriorly and bears three
pairs of setae (Fig. 5C). Ventrianal plate of female longer than wide, bearing
three pairs of setae in addition to para- and post-anal setae (Fig. 5D). Gnatho-
soma and maxillary palps normal. Leg IV with long macroseta. (Fig. 5B).
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F1e, 4A-E—Typhlodromus (T.) rhenanus (gn, genital; msi, metasternal; st, sternal; vn, ven-
trianal). (A) Adult female (dorsal view); (B) adult female (ventral view); (C)
ventrianal plate male; (D) sternal-tmetasternalia--genital plate male; (E) leg
of male,

Family: Chelyetidae
Cheletogenes ornatus (Canestrini and Fanzago)

Oudemans 1905. Ent. Ber. Nederl. Ver., 1, 208.
Womersley 1942. Trans. roy. Soc. South Aust., 66, 85.
Narayanan et al. 1960. Proc. nat. Inst. Sci. India, 26 B, 389-399.
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¥Fic. 5A~-D—Typhlodromus (1'.) nesbitti. (A) Adult female (dorsal view); (B) leg; (C) sternal
plate female; (D) ventrianal plate female,

This is a small yellow predatory mite with squamiform serrate setae
(Fig. 6). It has been recorded from California in lemon buds with Aceria
sheldont (Ewing). It is distributed in Italy, China, the Hawaiian Islands,
West Indies and Australia, and is found associated with scale insects and
with eriophyid mites on which it preys. It was recorded in India by
Narayanan et al. (1960) on the leaves of fig tree and described.
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Fic. 6. Cheletogencs ornatus female adult,

Tliis new record of eriophyid species on mango is of profound significance,
because within recent years eriophyid mites have been discovered as vectors
of virus diseases, notably of peach, figz and wheat. Both entomologists
and pathologists were working very hard with peach in laboratories and
fields to discover the vector that was responsible for the peach mosaic disease.
Then came the outstanding finding of Keifer and Wilson (1955) that the
criophyid species Eriophyes insidisous was the vector of the disease and the
cause of the ruination of the fair orchards of California. Another eriophyid,
Aceria (Eriophyes) ficus (Cotte), was found to be responsible for transmitting
the fig mosaic disease (Flock and Wallace 1957). The third species, Aceria
tulipae, was found to transmit wheat strcak mosaic disease (Slykhuis 1955).
There can be little doubt that very intensive research work is necessary in
this country backed by experimental evidence before we can categorically
state the exact cause of the malformation in mango trees. A similar mal-
formation of mango was also observed in Egypt by Hassan (1944) and he
recorded the presence of the same phytophagous species on these shoots.
Hassan (1959) afterwards recorded the same species on:mango in Florida.
All these observations show that this disease is widespread in most of the
mango-growing areas, and the presence of the eriophyid species on these
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malformed shoots points to at least one direction in which the investigations
could be directed or intensified.

The authors are of the opinion that the predators do not have any role
in the causation of this disease. They are beneficial in their role and it is
possible that the density of population of phytophdgous mites would have
been far heavier but for the presence of these predatory species. Of the
four species that have been found associated with mango malformation,
three belong to the family Phytoseiidae and one to the family Chelyetidae.
Of the phytoseiids two are new records to India, one is a new species. The
members of the family Phytoseiidae are well-known predators and the senior
author and his associate (1960) described two new species of Typhlodromus
and the present authors (1960) have described three new species of the family
Phytoseiidae.

The American entomologists are combing the world to find any
beneficial predatory species which they could profitably introduce and estab-
lish in their country for the control of phytophagous species.
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