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Population Dynamics and Aspects of the Biology of Cit-
rus Psylla, Diaphorina citri Kuw., in Maharashtra

V. M. Chavan and A. S. Summanwar

ABSTRACT. Citrus greening disease has destroyed many flourishing citrus gardens in the State
of Maharashtra, India. The psyllid vector of greening disease, Diaphorina citri Kuw., is of common
occurrence in almost all the citrus orchards of this region. In addition to citrus, the psylla also infest
and breed on Murraya koenigii plants throughout the year. The population build-up of this vector is
mainly related to the flushing rhythms of the plants. The maximum population on Mosambi sweet
orange and citropsis (Citropsis schweinfurthii) is found in January and February, whereas the lowest
population density oecur from July to October following monsoon rains. The life span of the psylla
depends on the plant species on which it breeds.

The presence of citrus greening in
the Pune region of Maharashtra State,
India, was first suspected in 1960 (4),
its incidence being confirmed in 1966
(12,13). The disease has spread through
the citrus gardens of the entire Mahar-
ashtra State. Surveys showed that
greening is more prevalent on sweet
orange plantations of the western part
of the State than that of the central and
northeastern parts where mandarins
(Nagpur orange) are predominantly
grown (1).

Citrus psylla, Diaphorina citri
Kuw., the vector of the greening patho-
gen, is of common occurrence on citrus
plants in this region (5,6). At Pune,
apart from citrus, this vector has been
found to breed on Murraya koenigii,
M. paniculata (11,18) and Citropsis
schweinfurthii, all members of the
Rutaceae. A detailed study on the
pathogen-vector relationship of green-
ing disease has been carried out (7),
but information on population dynam-
ics and comparative biology of the vec-
tor on citrus and other hosts is lacking.
The present paper deals with the stud-
ies on population dynamics and biology
of citrus psylla carried out in Pune from
1989 to 1991.

MATERIALS AND METHODS

Every first and sixteenth days of
each month from 1989 to 1991, visual
counts were taken on the number of
adult psylla on two citropsis trees
grown on the premises of the Research

Station. Similar counts were taken on
Mosambi sweet orange plants in the
Ganeshkhind citrus orchard of the Ag-
ricultural College, Pune situated
nearly 7 km away from the Research
Station. Twenty plants were marked
for regular observations, and thirty
twigs (18-25 em) per plant were ob-
served for psylla populations during
1990 and 1991. Corresponding meteor-
ological data on maximum and mini-
mum temperatures and average rela-
tive humidity were collected from the
Meteorological Unit, College of Ag-
riculture, Pune.

For biology studies, a colony of cit-
rus psylla was maintained on host
plants of Mosambi sweet orange, Kagzi
lime, citropsis and M. koenigii. From
these colonies adult female psylla were
collected and eight to ten werereleased
on each of the five 2-3-month-old plants
of the respective host species. These
plants were covered with a glass eylin-
der having muslin cloth tightened at
one end. The psylla wereremoved from
the plants the following day after ob-
serving egg laying. On egg-hatching,
the freshly formed nymphs were trans-
ferred to new plants of the respective
host species. Seven to twelve nymphs
per individual plant were observed for
the total nymphal period. The newly
formed adult psylla were again trans-
ferred to fresh plants for observations
on adult longevity. These life cycle stu-
dies were carried out during March-
May, the favourable period for psylla.
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RESULTS AND DISCUSSION

Population dynamics of D. citri
Kuw. on citropsis. The pooled obser-
vations for 1989-91 (Fiig. 1) revealed
that psyllabecameactive fromlate Jan-
uary until April, and again in June and
July, the highest population being re-
corded in the second fortnight of Feb-
ruary. The onset of monsoondecreased
the population until October when it
began to increase again. But from No-
vember onwards populations declined,
the lowest level being recorded during
the second fortnight of December. The
individual year’s data, too, showed
similar population peaks with slight
variations i.e.  February-March,
March-April, June-July and in October
with lowest population in December.

Population dynamics of D. citri
on Mosambi sweet orange. The popu-
lation fluetuations observed in the field
on Mosambiwere the same as on citrop-
sis plants on the premises of Research
Station. Thus, there were four popula-
tion peaks observed in 1991 (Fig. 2)i.e.
February to July and in October, with
highest and lowest levels recorded in
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second fortnight of February and De-
cember respectively. In 1990, the
heavy prolonged rains suppressed the
population from July onwards.

The above observations on popula-
tion dynamies of D. citri on citropsis
and Mosambiarenot related to temper-
ature fluctuations as the vector re-
mained active over the wide range of
maximum and minimum temperatures,
i.e. 29 C- 39 C and 10 C- 24 C respec-
tively. The average relative humidity
ranged from 37 to 78% and did not ap-
parently influence the population
build-up. The lowest population levels
in December, however, might be re-
lated to the low winter temperatures
inducing the slower activity of the
adults (2) together with non-availabil-
ity of nutritious food supply (14). The
psylla lay eggs exclusively on young
flush points and nymphs develop onim-
mature leaves (8). Hence, the major
factor influencing the population build-
up of D. citri under Pune conditions
seems to be the availability of new leaf-
growth for breeding of the vector. The
flushing rhythms of citrus trees as ob-
served in this area provided fresh
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Fig. 1. Seasonal incidence of citrus psylla on citroposis 1989-91.
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Fig. 2. Seasonal incidence of citrus psyllaon Mosambi sweet orange January to December 1991,

growth of leaves in February and March
making insect activity more pronounced
during this period. The insects continue
to breed, though in small numbers,
throughout the hot months of March
and April, and the second flush after
the onset of monsoon again boosts the
population in June and July. The third
flush in October seems to induce the
active breeding of the insect, though
to a lesser extent, as compared to the
other two flushes, particularly in the
case of Mosambi trees in the field.
High population levels of citrus
psylla from June to November have
been reported in central and southern
India (6) but detailed information on
population build-upis not available. On
the otherhand, psylla has been re-
ported a serious pest during spring and
early summer (February-March) in
western and central India. The inci-
dence then decreases with the onset of
monsoon, but the insect reappears in
small numbers during autumn. In the
winter months, the incidence is very
low (17). In South Africa, three main
factors regulating population of 7'rioza
erytreae, the vector of South African

greening, were found, namely the
flushing rhythms and quality of citrus,
weather extremes and natural enemies
(10). In the case of D. citri, flushing
rhythm of citrus was found to be the
main factor regulating the population
fluctuations (8,9,15,16), weather ex-
tremes having a much lower effect
3.

The pooled data for 1989-91 (Table
1) on duration of egg, nymphal and
adult stages of D. citri showed that the
vector completed its life cycle in shor-
test period on Kagzi lime, followed by
Mosambi, citropsis and M. koenigii.
Thus, the vector can produce more gen-
erations on Kagzilime thanonthe other
host plants. It is known that for psylla,
certain host plants can be more favour-
able than others (14). While M.
koenigii is reported as a favourable
host plant for D. citri (11) our findings
indicate that its life cycle is slower on
this host. Not much information is
available on the comparative life cycle
of psylla on citrus and other rutaceous
plant species, but it has been pointed
out that duration of life stages of D.
citridepends on seasons, with the adult
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TABLE 1
BIOLOGY OF DIAPHORINA CITRI KUW. ON DIFFERENT PLANT HOSTS

Life stages of Diaphorina citri (1989-91)"

Total Total

Egg nymphal Adult life

Host plants stage stage stage span
Kagzilime 2.0 11.06 13.83 27.86
Mosambisweet orange 3.16 11.76 15.13 30.20
Citropsis 3.16 11.83 15.36 30.40
M. koenigii 4.03 14.66 15.50 34.30

#Averages in days.

stage as long as 190 days in winter and
only 20 days in summer (2).

Psylla are known to undergo dra-
matic fluctuations in numbers. Owing
to their high fecundity and short life
cycle they are able tomultiply very fast
to exploit their environment when
limiting factors are relaxed (8). At
Pune, flushing rhythms of the host
plants seem to be the main factor gov-
erning the population build-up of D.
citri though the low winter tempera-

mum level. Influence of other factors
such as natural enemies needs further
investigation. Citrus being the main
host plant, successful breeding of the
vector on non-citrus hosts such as M.
koenigii warrants a situation where
such plants can act as dangerous reser-
voir of psylla,
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