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Abstract: Problem statement: In order to establish the important host rangeDofcitri, the
performance of this psyllid on different rutacoussh plants was assessed. Apparent regional
differences in host preferencesfcitri as noted above and the need for empirical knoveleafdts
host preferences in Malaysia where it is lackiAgproach: Experiments on host plant preference
between citrus, jasmine orange and curry leaf werelucted over a period of 14 days in the fieldecag
in October 1998 at the agricultural research cerff@monggok, 15 km from Kuching, Kuching
Division, Sarawak in Malaysi€Results. A comparative life cycle study of the Asian CitrBsyllid
Diaphorina citri Kuwayama on three different Rutaceous plant hoatsely citrus, jasmine orange
and curry leaf plants was conducted inside the &atpre controlled growth chamber maintain at 26
1°Ctemperature, 75-80% relative humidity with artificillumination intensity of 10,000 lux equipped
with a photoperiod of 14:10 h light: dark regime permit normal growth.Conclusion: The
screenhouse studies confirmed tBatitri can colonise and breed on citrus, jasmine orandecarry
leaf plant and that jasmine orange is the prefehest. It is also confirmed that females prefer to
oviposit on immature flush 3-10 mm in length. Irogth chamber experiments the life cycle of the
psyllid was 18.5 days on jasmine orange, 19.0 daysitrus and 23.0 days on curry leaf.

Key words: Diaphorina citri, flush growth stage, life cycle, Analysis Of Vari® (ANOVA), Least
Significant Difference test (LSD)M. paniculata, B. koenigii, Clausena anisum-olens,
Asian citrus psyllid, host plant, nymphal develomtdypothesis

INTRODUCTION 1998). The relative suitability of its various hgdants
is probably due to a combination of factors: e.g.
Psyllids are generally narrowly host specific anddifferentD. citri biotypes, host plant phenoype and the
restricted almost  exclusively to perennial impact of environmental factors on canopies and hos
dicotyledenous plants (Eastop, 1972). The mechanismlant phenology.
of host-plant selection is probably chemo-gustatory  Aubert (1990) reported th&l. citri populations in
(Hodkinson, 1974). The phytophagous nymphs andvalaysia breed well orB. koenigii, in contrast to
adults ofD. citri are reported to feed and breed onobservations in Réunion and in the Philippines,ltadu
species ofCitrus (which now include Eremoacitrus, are more attracted b@lausena anisum-olens (Blanco)
Fortunella, Microcitrus and Poncirus), Atalantia, B. Merrill than toM. paniculata. Overall,M. paniculata, a
koenigii, Clausena, Merrillia, M. paniculata, Svinglea,  widely cultivated ornamental shrub and hedge pilant
Triphasia, Toddalia and Vepris (Ayyar, 1963; Southern and Southeast Asia, is considered to de th
Chakrabortyet al., 1976; Aubert, 1990; Waterhouse, preferred host (Waterhouse, 1998). Dispersal oh hig
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populations of infectious adul. citri from alternative Host plant preference: Experiments on host plant
hosts adjacent to citrus orchards has resulted ipreference between citrus, jasmine orange and curry
transmission of HLB and subsequent severe redisctiorleaf were conducted over a period of 14 days in the
in yield of citrus fruits, even though adults areak field cage in October 1998 at the Agricultural Rese
fliers and dispersal is largely governed by wingegp ~Centre, Semonggok, Kuching. One week beforehand,
and direction (Aubert, 1990). Seasonal movemenpotted plants of these three different plant hostse
between alternative hosts allows the psyllid toleixm  lightly pruned, fertilized, watered and placed imdsvs
continuous supply of nutritionally favorable folmgnd ~ ©N the bench in a large screen cage (5.4 x 3 xvatm
oviposition sites (Hugheet al., 1970; Catling, 1969a; 1 Mm mesh) to encourage new growth. At the end of
Moran, 1968). Egg-laying is strongly influenced the the week, a total of ;0 one-year-old plants pelicae _
availability of new growth flush and breeding isgaly of each plant species were selected on the basis of

suspended when trees become dormant. Eggs are laniar flushing characteristics. These plants iéem

; ; rranged in a randomized block design with ten
Sé(\:,léﬁ'ge'yogn E%‘giiu¥gun?e:3§2 p?(l:n;j"?;d nlgggz_sfeplications, about 30 cm apart to ensure thatr thei

Waterhouse, 1998) canopies did not touch in the plant house. On #mes
In order to establish the important host rang®of day 350D. citri adult females, collected from cultures

citri, the performance of this psyllid on different maintained orM. paniculata, were released as evenly

Rutacous host plants was assessed. Apparent régiorgazuﬁfssziggtele%nget:]gespelzgfisn g; tgﬁ dcae%zs-r:\ipr:)ugﬁmgg
differences in host preferer!qes Dt citri as no_ted the plants were counted and recorded daily. The
a?;‘é?eiggst?ﬁ &Z?gy;?; ehmars)lglecc? It(I: g?lﬁ;?gepgé_g:tsh observations were made at 10:00 am daily and each
gn_d biology on thr_ee éommon hosts in_ S__aravx@k: 259”; vtvoetilé ;aerﬁg%)éiénz;gyciuﬂ% gr?er observation. The
Pypothesis was thai. paniculata a6 a preferred host _ TWenty flushes of different length (1-15 mm) per
and B. koenigii as a significant alternative host and réPlicate were observed randomly on each plantispec

adult female psyllids prefer to settle and ovipasithe ~€ach day for 14 days and daily numbers of adult
new growth flush. The objectives of these two females, eggs and first and second instar nympiie we
experiments are, first to determine the preferrest for counted and recorded. A 10x handlens was used to
oviposition and the duration of the egg and nymphafount eggs. Counts were averaged per plant. Thatse d
stage in the life cycle of Dxitri on the three hosts and were subjected to one-way Analysis Of Variance
second to determine the specific characteristidtush ~ (ANOVA). All means were separated using the Least
growth chosen for oviposition by adult female psigl Significant Difference test (LSD).

MATERIALSAND METHODS Comparative life cycle of D. citri: A comparative life
cycle studies on relatively uniform seedlings oé th
Plant house and cage studies: The plant house (16.2 m three hosts between citrus, jasmine orange and/ curr
long, 9 m wide with a 3 m high roof) used in the leaf plants were conducted in a temperature cdattol
experiments was located at the Agricultural Researcgrowth chamber maintained at 26+1°C, 75-80% redativ
Centre, Semongok, 15 km from Kuching, Kuchinghumidity with artificial illumination (10,000 luxpn a
Division, Sarawak in Malaysia. The plant house wasphotoperiod of 14:10 (L:D) regime to permit normal
partitioned into three large screened enclosurash e growth. One each of one year old seedlings of €itB0
5.4 long, 3 m wide. A small cage (0.56 m long, 0056 -35 cm tall), jasmine orange and curry leaf (both a
wide with 0.74 m high) located outside the planige about 30 cm tall) was placed inside the growth dbem
was used for oviposition studies. (16x16x130 cm). Two hundred adult psyllids
Adult female psyllids used in the experiments were(consisting 100 each of male and female) from
collected on the day they were required from celur maintained stock colonies were released for egmday
maintained on either the potted jasmine oramge in a cage (0.56x0.56x0.74 m) where a group of 10
paniculata plants kept inside a temperature controlledseedlings of each species were placed for ovipositi
growth chamber maintained at 25-28°C or from plantover a period of 24 h. At the end of this peridak t
kept in the plant house, or frolkh. paniculata hedges in  adults were removed and plants with eggs were @teck
Kuching. They were collected by aspirating adultsf  and counted under a stereomicroscope. Only eggs tha
foliage with a mouth aspirator and then transfeirtd  were laid within 24 h were used. After egg hatchialg
a rearing cage (210 mm long, 235 mm wide, 285 mnieast 10 first-instar nymphs collected were tramsfi
high) until released onto plants used in experisent individually to each seedling of each test speasag
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a camel hair brush. A total of 300 first-instar iy Data analysis: Data were analyzed by calculating
were used for this study. A total of ten 1 year oldmeans, standard error of means and by performieg on
seedlings (replicates) of each species were used agvay Analysis Of Variance (ANOVA). All means were
arranged randomly in the experiment. Twenty flusbfes separated using the Fisher's Least Significant

different length (1-15 mm) per replicate were obedr pifference test (LSD) after a F-test is significpt<
randomly on each plant species each day for 14alays o o5,

daily numbers of adult females, eggs and first and
second instar nymphs were counted and recorded. A RESULTS
10x handlens was used to count eggs. The number of

eggs oviposited on the host plants were collect® a pyog plant preference: The result (Table 1) confirmed
r?cordﬁd. daily. The rgte of Qe\ijel(cj)p_l;nent (the domati 41 b Gitri can colonise and breed on the three host
of each instar) were determined daily at 10:00 BM.  gyocies tested. However, there were significant

this study, the development of the immature staifes differences (F 4,8 = 1.44, F 4,8 = 1.34, F 4,8 255P

D. citri on three different hosts was used as a criterion

L < 0.05) between mean numbers of adults, eggs and
of host plant suitability. Counts were averaged perr’] mohs recorded on each of these hosts. Numbers of
plant. These data were subjected to one-way Arglysi ymp ‘

Of Variance (ANOVA). All means were separated
using the Least Significant Difference test (LSD).

psyllid were significantly higher oM. paniculata than
on C. reticulata and significantly higher on the latter

Data are presented on the instar nymph duratioH“an onB. koenigii. The result showed. thdd. citri
and the mortalities of the immature nymphal stagfes 2dult females preferred to settle bh paniculata than
D. citri on the different hosts. Observations wereC: réticulata and B. koenigii for oviposition. The
recorded every day on the mortality of instar nymiph ~ @verage number of egg produced by the female gsyli
loss was recorded when the insects were not fondd a Was higher orM. paniculata (77.4 eggs), followed by
were presumed to have dropped off the plant and, die B- koenigii (48.8 eggs) an@. reticulata (26.4 eggs).
a death was recorded when the corpse of the psyllid
nymph was found shrivelled on the leaf. Comparative life cycle of D. citri: In this study, the

development of the immature stagesDofcitri on C.

Influence of flush growth stage of citrus on reticulata, M. paniculata and B. koenigii is used as a
oviposition behavior of D. citri: This experiment was criterion of host plant suitability. The developrhdor
conducted in November 1998 at Agricultural Researctegg and nymph in the life cycle Df citri are presented
Centre, Semonggok, Kuching. Two-year old pottedin Table 2. The mean incubation period for egg nats
langkat mandarin trees were used in these stuttieg, significantly different, ranging from 3.0-4.0 dafable
were lightly pruned to a uniform canopy size, femid 2; p = 0.05) onC. reticulata, B. koenigii and M.
and watered once daily and then placed in a scregganiculata respectively. The average duration of the
enclosured cage (5x3x3 m) in the plant house t;ymphal stages was significantly different (F 2,6 =
encourage new growth one week before experimentsy 5: x0.001) and recorded at 14.5, 16.0 and 19.0
commenced. Thirty plants with a similar flush growt gays onm. paniculata, C. reticulata and B. koenigii
patterns were chosen for the experiment and arciimge (espectively. There were significant differend€s

a randomised block design with ten replicationguab 6 = 24.33; g0.001) between the mean duration
10 cm between plants in the cage. Two hundred aduﬁ.’Om egg. to adult stage on each of seheosts.

females collected from maintained stock colonie$/on

paniculata were then released into the cage. AﬂerTable 1: Mean Number db Citri Adults, Eggs and Nymphs on

flushing resumed 4 days later, the numbers of adult Jasmine Orange, Citrus and Curry Leaf plants &tdease
settled on the seedlings were counted. The nuntdfers of Psyllid in the plant house

eggs laid were counted daily on up to 20 randomly Mean nos adult ~ Mean nos. Mean nos.
chosen flushes on each plant over an interval oy _ psg'r"guas'r']ghted eggrsplam ”g’(’;ppfgm
for 14 days and the length (_)f each of these flustms Jasmine Orange  15.25+0°18 77.4+0.3 62.9+0.58
measured on each occasion. A total of 688 flushtiyys 0.28+0.16 26.4+0.28 15.0+0.38
samples were collected and these flushes wereurry Leaf 3.77+0.08 48.8+0.12 46.7+0.48
categorised as different age group with correspandi SE (difference) 1.75 3.25

flush length as follows :- < 3 mm (1-4 d old), 3¥6n V(0 18.50 25.80

_ _ _ Means in a column not followed by the same letter significantly
(5-7 d old), 7-10 mm (8-10 d old) and > 10 mm (>dL.0 different at g 0.05 by Least Significant Test. Data based on requa

old). root transformation prior to ANOVA
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Table 2: Mean egg hatch and developmental periatdg/sf of
immature stages @. citri on three host plants at 26°C

Table 4: Oviposition (percentage eggs per femaie)) \disitation by
D. citri females

Life stage oD. citri (mean + S.E.) Flush length (mm) Adult alighted (%) Egg laid (%)

2 3.33 1.89

Total of From egg 6-Mar 44.21 49.53
Host plant Egg stage nymphal stage to adult 10-Jul 32.97 36.79
Citrus 3.00+0.09 16.0+0.10 19.0+0.19 >10 19.49 11.79
Jasmine Orange 4.00+007  14.5+0.18 18.5+0.22
Curry Leaf 4.00£0.08 19.0£0.12 23.0£0.20 20
SE (difference)  0.47 0.81 1.0 '
CV (%) 12.90 4.90 5.0

Means in a column not followed by the same letter significantly

different at £0.05 by Fisher's Least Significant Test.

Table 3: Percentage losses, deaths and survivaidedt for nymphs \ /\
of D. citri on three different host plants —

Percentage adulls settled

No. of Losses Deaths Survival

Readings (%) (%) (%)
Citrus 20 20 20° 60° . B
Jasmine orange 20 20 10 70 23 4 5 6 7T 8 &5 10 =10
Curry leaf 20 30 20 50° Length of flush (mm)

Means in a column not followed by the same letter significantly

different at |0.05 by Least Significant Difference test Fig. 1: Distribution of D. citri on citrus flushes of

The results showed that the vector completes fiés li different stages of growth

cycle (from egg to adult) in shortest period (18&ys)
on M. paniculata, followed byC. reticulata (19.0 days)
andB. koenigii (23.0 days).

None of the data on the nymphal mortalities an
survival ofD. citri on different plants were significantly
different as presented on Table 3. The percentafjes o . X
losses and deaths recorded indicated the suitaiifit V€€ significantly h|g_h(_a.r orM. panlculata_ t_han C.
the different plants as hosts B citri. The greatest reticulata and B. koenigii. Therefore_,D. citri adult
number of losses was recorded for nymphs reared dgmales preferred to settle dW. paniculata than C.
survival recorded for the immature stageDofcitri on  restricted host range including citrus speciesratated
M. paniculata (70%) was very high, as compared with members of the Rutaceae (Mead, 1977). Not much on
50 % survival orB. koenigii and 60% survival recorded host comparison study has been reported. Halbert an
onC. reticulata. Manjunath (2004) report that the host rangéotitri
includes 25 genera in the family Rutaceae, althmagh
ruenc S Sl all of these are good hosts. The present results
oviposition behavior by D. citri: Flush growth was confirmed earlier observations by Aubert (1987) who
first noticed 4 days after adul. citri were released reported thaM. paniculata was the preferred host of 21
into the cage containing the plants. Figure #i anpqgt gpecies/cultivars he tested as hos®.dfitri and

Table 4 show the distribution of adult female $effl ~ 5gman and Quilici (1991) in a survery observed khat
and ovipositing on various flush growth stages.llfky aniculata, B. Koenigii, C. Reticulata, limau purut C.

females showed a significant preference for younge ystrix), limau kesturi or calamondinC( microcarp)

Eluzszegleigff lagllyd?etweOeBSS;-GTrEgn rlgggltf(?srh(())\\j\lgo?r;;t andClausena excavata Burm.f. were the alternate hosts
X X ) \ = 9.95). for D.citri in Malaysia. Due to limited resources, it was

0, i -
almost half (49.5%) of the eggs were laid on thé 3 _unable to compare all recorded and possible hddis o

mm long young flushes, while 36.8% were found on 7-". €
10 mm long flushes. Less than 20% of females assl le citri. Although the report by Aubert (1990) from the

than 15% of eggs were observed on shorter and fong&hilippines and R'eunion théx citri prefersClausena
flushes respectively. Settlement and ovipositior2en  anisum-olens to M. paniculata could not be verified, the
mm long flushes were greater than on 7-10 mm longesults reported here were able to demonstratethat
flushes (Table 4). Under plant house condition, thecitri will breed well onB. koenigii. The results (Table
results indicate that the most preferred new growthl) also confirmed that citrus species ahtlirraya

DISCUSSION
OHost plant preference: In current study, the results

show thatD. citri can breed on the three host species
tested and the mean numbers of adult, egg and nymph

Influence of flush growth stage of citrus on

flushes for oviposition by female psyllids was 4&ys
old flushes between 3-10 mm long.
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the D. citri populations breeding oMurraya and indication that nutritive factors in the leavesypiarole
Citrus are closely correlated with flushing, as eggs werdn host plant selection (Gerling, 1990) in this cps.
laid exclusively on very young flush points and mjta  The mechanism of host plant selection by adultligisy!
developed on immature leaves. Oviposition prefegencis unknown, but is most probably chemo-gustatory as
is essentially important in insects such as psyllid reported by Hodkinson (1974).
because mobile adults must find host plants foir the
relatively immobile offspring. The reason for thigher ~ Comparative life cycle of D. citri: The results showed
oviposition rate (Table 1) oM. paniculata could be the  that host plants had some effects on the developmen
result of physical factors of the jasmine orangenpbr  and survival/mortality oD. citri (Table 2 and 3). It is
physiological factors such as leaf hardness (Morangenerally believed that shorter developmental tiaes
1968; Moran and Buchan,1975) abd citri females  greater total reproduction on a host plant refienet
prefer soft leaves for oviposition (Berg al., 1991).  suitability of the plant tested (Gerling, 199@). citri
Contact with host foliage appears to be critical fo reared onM. paniculata showed a higher oviposition
stimulation of oviposition. Traynier (1979) and rate, a faster development and lower mortality ({@db
Renwick and Radke (1983) showed that tarsal contac}). Therefore, this host is more suitable Eorcitri. In
provided the necessary stimulus and the presence @ijs study at 26°. citri completed its life cycle in
non-volatile  chemical stimulants such as theshortest duration oM. paniculata, thanC. reticulata
flucosinolates could be responsible for host redt@n  gnd most slowly orB. koenigii. Thus D. citri can
and stimulation Of. oviposition by ovipositinD. citri produce more generations dv. paniculata than on
females upon landing. other host plants. These results indicate that
Catling (1970) noted that heavy and prolongedyanjculata was most suitable for the developmentof
flushing of young host plants has made them veryti D. citri also develops very adequately @
attractive to the psyllid. Chakrabortst al. (1976) reticulata and B. koenigii and must have been well
reported that psyllid adults preferrel koenigii to  preadapted to these hosts. This suggest that theroe
citrus during adverse climatic conditions but agaings this test accepts the hypothesis tiapaniculata as
return to citrus trees when the ecological conddiare 4 preferred host plant f@. citri and was most suitable
favourable. This preference and the overall preiege o the development of immature psyllid nymphs.
for M. paniculata, which is widely grown in the tropics The results are similar to those recorded by other
and subtropics as an ornamental shrub and hedge plaguthors (Chakrabortgt al., 1976; Tsai and Liu, 2000).
flushed almost continuously, may be predominantlyThe present results show that at 26°C the avergge e
related to the extent and frequency of flushinge Th jncubation period on the tested hosts was 3.0.add
continuous flushes produced byl. paniculata could 4.0 days and the mean nymphal developmental periods
play an important role in maintaining high popwas were 14.5, 16.0 and 19.0 days and the total lifgecy
of this vector when new flushes are not available i required from 18.5-23.0 days fdvl. paniculata, C.
citrus. It may probably serve as important resesvof  reticulata and B. koenigii respectively. While M.
vectors because of their more frequent flushesesf n koenigii is reported as favourable host plant Eorcitri
growth year round make them ‘attractive’ to thedhs (Chakraborty et al., 1976). The present findings
vector. Citrus being the main host plant, succéssfuindicate that its life cycle is slower on this hoSb far,
breeding of the vector on non-citrus hosts suctMas not much information is available on the compagativ
paniculata and M. koenigii warrants a situation where |ife cycle of psyllid on citrus and other rutaceqant
such plants can act as dangerous reservoir ofigsyll species, but it has been pointed out that duratfdiie
This finding can be used in controlling the pswlid stages oD. citri depends on seasons, with adult stage
when they are absent on citrus trees but remain oas long as 190 days in winter and only 20 days in
jasmine orange or curry leaf plants. Control measur summer. The results show that the mean egg in@arbati
with suitable insecticides on these alternate hasts  period is shorter than the 4-20 day reported bytHPru
also on citrus trees may help in eliminating thelljos (1945). Catling (1970) reported that an average egg
and thereby check the spread of greening diseadfeeby incubation period of 3 days was required at a mean
vector. Although feeding, nutrition and the cherctita  temperature of 25-26°C and that nymphal development
basis for host plant selection have been extensivelwas completed in 11-15 days. Pande (1971) reported
investigated in a closely related family, the Amed that nymphal development periods Df citri varied
(Auclair, 1963; Kennedwgt al., 1961), nothing is known from 10-30 days depending on the season. Mead 1977
about host choice in tHesyllidae. The lack of response stated that total life cycle in Florida requiredrfr 15 to
of the psyllids to chemical extracts may be an47 days depending upon the season and adult may liv
540
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for several months. These variations may due teethe rate of female psyllids as reported by Catling ()97
observations were made at different temperaturéls arNymphs on young foliage in poor condition may be
host species. smaller, undergo prolonged development and suffer
Chakravarthiet al. (1998) reported thaD. citri at  high mortality Similar outcomes occur when nymphs
maximum temperature of 30.5°C and minimumdevelop on less-favored alternate host plants (Kora
temperature of 17.0°C had a highest rate of fe¢yndi 1968). In aphids amino acid concentrations are know
and fastest development of nymphsBrkoenigii when  to influence growth and reproduction (Auclair, 1969
compared to acid limeQ aurantiifolia) and sweet |t is very probable that the immature stages maseha
orange C. aurantium). Among these, the first was the high demands for protein and that protein starvatio
preferred host and on it the duration of the nymphacontributed to the nymphal mortality. It is infedréhat
stages (8.6 days) and life cycle (12.4 dayspotitri  the hosts species having soft and succulent leaves
were shorter than in this study. Liu and Tsai (9000 made them more attractive to the psyllid while the

reported thaD. citri reared at 25°C oM. paniculata  thick and coarse or hairy and waxy leaves made them
had a longer egg incubation period (4.2 days) and gss attractive.

shorter total nymphal development period (12.8 Hays

than in this study and at 15°C development fromtegg Influence of flush growth stage of Citrus on
adult took 49.3 day compare to 17 day at 25°C. Aoviposition behavior by D. citri: On C. reticulata,
nymphal development period of 15 days at 25°C waslushes 3-10 mm long were preferred for ovipositisn
reported by Tang and Su (1984) from Taiwan.ekal.  85% of eggs were laid on growth within this range.
(1994) reported that it took 53-59 days in spriagdn  Clearly, this choice is made so as for nymphal
average temperature of 19.6°C), 18-22 days in summelevelopment, flushes longer than 10 mm were fa& les
(28°C) and 25-30 days in the autumn (24°C) tosuitable. This suggest that the females only ovieds

complete a generation on citrus in Fujian, China. on the tender flushes and showed a higher preferenc
The results (Table 3) show that the nymphalfor younger flush growth especially between 3-6 mm
mortalities of D. citri was low (23.4%) onM. long. In the absence of suitable tissue, the oitijpos

paniculata, as compared witlC. reticulata (40%) and may cease temporarily as reported by Tsai and Liu
B. koenigii (41.2%). This may be due to nutritional (2000). The preference of the females to ovipasitne
differences in the host plants aMl paniculata was  3-10 mm young flushes was expected as ovipositon i
more suitable for the developmentfcitri nymphs triggered by the presence of young flushes (Catling
These influences of temperature are clear1969a). This suggest that the outcome of thisaestpt
However, rates of development are also influenced bthe hypothesis that the most preferred age of itru
other factors. Psyllid development rates and thgtle  flush for oviposition was four to seven day old hwit
of life cycle are related to the nutritive statdghe host  flush length between 3-10 mm. Although this suggest
plant and changes in quality of plant sap, paridul that spray programs for control of the psyllid wabul
changes in amino acid concentration can quicklgaff benefit from such a narrow opportunity for ovipsit
psyllid development (Hodkinson, 1974). Furthermore,within trees andbetween trees in citrus groves can be
there is evidence that younger, more vigorous plant quite variable. However, the results suggest toahs
perhaps with higher nitrogen contents, support ¢igh spray programs should commence as soon as outbreak
psyllid populations than older plants (Catling, 986 is observed in an orchard and continue until akliies
Watmough, 1968). Catling (1971) reported thatare longer than 25 mm.
nitrogen content of young flush declined with agel a
in the flush of seedlings and young trees has highe CONCLUSION
nitrogen than in flush of mature trees. He further
stated that the egg-laying of the psyllid femaleswa The screenhouse studies confirmed thattri can
largely controlled by the protein content of fokag colonise and breed on citrus, jasmine orange angy cu
Increase in soluble nitrogen sources in plant &ssu leaf plant and that jasmine orange is the prefehnst.
may be associated with flushing of new growthlit was also confirmed that females prefer to ovipos
(Catling, 1971; Liu and Tsai, 2000) both enhancesmmature flush 3-10 mm in length. In growth chamber
nymphal survival and growth rates. The conditiod an experiments the life cycle of the psyllid was 18&ys
nutritional status of the young host plant influenc on jasmine orange, 19.0 days on citrus and 23.6 day
nymphal development and probably the reproductiveurry leaf.
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