University of California Cooperative
Extension
Central Coast & South Region

Center for Landscape and Urban Horticulture

A Brief Review of The Asian Citrus Psyllid (ACP)

By Kathie Carter
Botany Plant Sciences Department
University California Riverside

Introduction

There is a new challenge for the citrus industry, landscapers and home gardeners alike, the Asian Citrus
Psyllid (ACP). These tiny insects can attack citrus trees and other host plants by sucking on the leaves
and injecting a virus known as Hung Long Bing (HLB) or citrus greening disease. This disease causes the
fruit to become bitter and not fully color up. In other words it stays green, hence the name citrus
greening disease. The infected tree has yellow shoots, while the rest of the tree is green. In China they
call this disease the yellow dragon.

ACP is considered a serious pest through out the citrus world, but where the disease HLB is not found it
is very minor. Once the disease is in place, the trees decline and die or must be destroyed before the
disease is spread further.

History

The Asian citrus psyllid, Diaphorina citri Kuwayama, is widely distributed in southern Asia. It is a
devastating pest of citrus and a few other hosts in several countries, particularly India, where there has
been a serious decline of citrus. This psyllid was reported in Brazil in 1942. In June 1998, the insect was
detected in Florida. By September 2000, this pest had spread to the majority of citrus in Florida.
Diaphorina citri, was also found in the Rio Grande Valley of Texas. The psyllids appear to have been
accidentally introduced in the spring of 2001 on potted Murraya originating in Florida. Murraya is a host
to the pest. Recently ACP has been found in Mexico and some parts of southern California.

Diaphorina citri often has been referred to as "citrus psylla”. This is the same common name often
applied to 7rioza erytreae (Del Guercio), the psyllid pest of citrus in Africa. To avoid confusion, 7.
erytreae should be referred to as the African citrus psyllid or the two-spotted citrus psyllid (because of a
pair of spots on the base of the abdomen in the last instar stage). These two psyllids are the only known
vectors of the known origin of citrus greening disease and are the only species on production citrus in the
world. There are three other species of Diaphorina that have been reported on citrus (two in Africa, and
one in India), but these do not carry the disease HLB

The HLB disease may have originated in Africa, possibly on an asymptomatic host such as Verpris
/anciolata. 1t could have been transmitted by an insect to citrus in a European settlement on the east
coast of Africa and then taken to the Indian subcontinent in infected plants or budwood 300 to 500 years
ago, and then to China later.

Distribution

Diaphorina citri ranges primarily in tropical and subtropical Asia and has been reported from the following
geographical areas: China, India, Myanmar, Taiwan, Philippine Islands, Malaysia, Indonesia, Sri Lanka,
Pakistan, Thailand, Nepal, Cecum, Hong Kong, Ryukyu Islands, Afghanistan, Saudi Arabia, Reunion,
Mauritius, Brazil, Mexico and now the United States. The discovery of D. citriin Saudi Arabia (Wooler et
al. 1974) is the first record from the Near East.
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It is widespread in the western, more citrus growing coastal areas. The above regions are quarantined
due to the presence of the ACP.

In the U.S. and its territories, ACP is present in Florida, Hawaii, Puerto Rico, Guam, and portions of Texas
(32 counties). In late May 2008, specimens were discovered in Jefferson and Orleans Parishes, Louisiana.
(USDA 2008a). In 2008 there was also a report of ACP found in Tijuana just south of the international
border but the insects were not carrying the disease. (Western Farm Press 2008).

The California Department of Food and Agriculture (CDFA) detected small populations of ACP in San
Diego and Imperial counties and have launched an aggressive control and quarantine program to avoid
the spread of this invasive pest. (CDFA 2008). The last report for August 2009 from the CDFA reports 206
confirmed ACP sites in San Diego but no confirmed HLB. (CDFA 2009). Recently, the quarantine has been
expanded to Orange County, and Los Angeles County (CDFA 2009).

Description and Identification
The Asian citrus psyllid (Diaphorina citri) is a member of Stenorrhyncha: Psyllidae.

Adults: Adults are 3 to 4 mm long brown mottled; head light brown (black in 7. erytrae); forewing
broadest apical half, mottled, and with brown band extending around periphery of outer half of wing, the
band slightly interrupted near apex (broadest at middle, unspotted, and transparent in 7. erytreae).
Antennae have a black tip and two small light brown spots on the middle segments (nearly all black in 7.
erytreae). Living insects are covered with whitish, waxy secretion, making it appear dusty. They leap
when disturbed and may fly short distances. They are usually found in large numbers on the lower leaves
with heads almost touching the surface and the body raised almost to a 30 degree angle.

Nymphs: Nymphs are 0.25 mm long in first instar to1.7 mm in fifth instar. The color is generally yellow
to orange; no abdominal spots (7. erytreae had two basal dark abdominal spots). They have massive
wing pads (small pads in 7. erytreae) and large filaments confined to apical plate of abdomen (7.
erytreae with fringe of fine white filaments around whole body, including the head). Nymphs are found
on new growth and move slowly when disturbed.

Eggs: Eggs are approximately 0.3 mm long, elongated, almond-shaped, thicker at the base, and tapering
toward the distal end. Fresh eggs are pale, but then turning yellow and finally orange at the time of
hatching. Eggs are placed on plant tissue with long axis vertical to surface (long axis horizontal to surface
in 7. erytreae). They are usually laid on tips of growing shoots on and between unfurling leaves. Females
may lay about 800 eggs during their lives.

Identification: Identification should be made by a taxonomist with adequate reference materials.
Psyllids are most likely to be confused with aphids. Psyllids are usually active jumping insects, while
Aphids are slow moving.

Survivorship: There have been many studies on the development, survivorship, longevity, reproduction
and life cycles at various temperature parameters. At 50°F and 91°F (10°C and 33°C) there was no
development, but between 59°F and 86°F (15°C and 30°C) development from egg to adult varied from
49.3 days at 59°F (15°C) and 14.1 days at 82°F (28°C). The longevity of the females at 59°F 15°C) was
117 days as opposed to 51 days at 86°F (30°C). Egg production increased with temperature increase.
The maximum egg production of 748.3 was registered at 82°F (28°C). The optimum temperature range
for the population of D. citri growth was 77°F-82°F (25-28°C). This included the shortest population
doubling time and net reproductive rate. Temperatures 82°F-83°F (28°C) is not only the optimum
temperature for this pest but also for the growth of citrus. There are nine to ten generations a year; 16
have been observed in field cages.
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Damage: Injury caused by psyllids results mainly from the large quantities of sap withdrawn from the
foliage and the possible transmission of HLB. Once the tree is infected the limbs are slowly wiped out by
dieback. The dieback is due to the greening disease. What is accepted as greening disease has been
called citrus chlorosis in Java, leaf-mottling and leaf-mottle yellows in the Philippines, likubin (rapid
decline) in Taiwan, and huang long bing (yellow dragon disease) in China.

Disease: In African citrus greening develops symptoms only under cooler conditions 68°F-77°F (20-
25°C). The Asian greening develops symptoms under both cool and warm conditions up to 95°F (35°C).
Early symptoms on infected citrus produce leaf yellowing on a single shoot or branch. The leaves are
mottled and have a blotchy appearance. The symptoms quickly spread to other parts of the tree and
dieback occurs, followed by a quick decline. Leaves tend to be small in the advanced stage of the disease
and the fruit are underdeveloped, misshaped, green and bitter. Trees die with in 3-5 years.

Host Plants: Mainly Citrus spp., at least two species of Murraya, and at least three other genera all in
Rutaceae.

Orange

Lemon

Lime

Chinese box orange
Curry leaf
Grapefruit

Key lime

Kumquat

Limeberry
Mandarin orange (Murraya paniculata)
Mock orange
Orange box wood
Orange jasmine
Pummelo

Sweet orange

Sour orange
Tangerine
Trifoliate orange

References:

Atwal AS, Chaudhary JP, Ramzan M. 1970. Studies on the development and field population of citrus
psylla, Diaphorina citri Kuwayama (Psyllidae: Homoptera). Journal of Research Punjab Agricultural
University 7: 333-338.

Bindra OS, Sohi BS, Batra RC. 1974. Note on the comparative efficacy of some contact and systemic
insecticides for the control of citrus psylla in Punjab. Indian Journal of Agricultural Science 43: 1087-
1088.

Capoor SP, Rao DG, Viswanath SM. 1974. Greening disease of citrus in the Deccan Trap Country and its
relationship with the vector, Diaphorina citri Kuwayama. p. 43-49. /n Weathers LG, Cohen M (editor).
Proceedings of the 6th Conference of the International Citrus Virology, University of California, Division of
Agricultural Sciences.

Center for Landscape and Urban Horticulture
University of California Cooperative Extension — Central Coast & South Region



ACP (cont.)

Catling, HD. 1970. Distribution of the psyllid vectors of citrus greening disease, with notes on the biology
and bionomics of Diaphorina citri. FAO Plant Protection Bulletin 18: 8-15.

California Department of Food and Agriculture. 2008. Asian Citrus Psyllid (ACP) and Hunglongbing (HLB)
http://www.cdfa.ca.gov/phpps/acp (20 February 2009).

Costa Lima AM. da. 1942. Homopteros. Insetos do Brazil 3: 1-327. Esc. Na. Agron. Min. Agr.

Culbert, D. 2005. Citrus Greening — Another Threat to Agriculture.
http://okeechobee.ifas.ufl.edu/News%20columns/Citrus%20Greening%20Disease.htm (7 April 2006).

Florida Department of Agriculture & Consumer Services. 2005. Huanglongbing (HLB)/Citrus Greening.
Division of Plant Industry. http://www.doacs.state.fl.us/pi/chrp/greening/citrusgreening.html (7 April
2006).

Florida Department of Agriculture & Consumer Services. 2005. Host plant list for Asian citrus psyllid and
citrus greening. Division of Plant Industry . http://www.doacs.state.fl.us/pi/chrp/greening/hostlist.pdf (16
June 2008).

Grafton-Cardwelll EE, Godfrey KE, Rogers ME, Childers CC, Stansly PA. 2005. Asian citrus psyllid.
http://ccpp.ucr.edu/news/PsyllidbrochureAug05.pdf (16 June 2008).

Halbert SE. 2006. Asian citrus psyllid - A serious exotic pest of FL citrus.
http://www.doacs.state.fl.us/pi/enpp/ento/dcitri.htm (7 April 2006).

Halbert SE, Sun X, Dixon W. 2001. Asian citrus psyllid update.
http://doacs.state.fl.us/pi/enpp/ento/asian-citrus-psyllid.htm (14 October 2002).

Halbert SE, NGfiezb CA. 2004. Distribution of the Asian citrus psyllid, Diaphorina citri Kumayama
(Rhynchota: Psyllidae), in the Caribbean Bason. Florida Entomologist 87: 401—402.

Halbert SE, Manjunath KL. 2004. Asian citrus psyllids (Sternorrhyncha: Psyllidae) and greening disease of
citrus: A literature review and assessment of risk in Florida. Florida Entomologist 87: 330-352.

Hall D. 2006. A closer look at the vector: Controlling the Asian citrus psyllid is the key to managing citrus
greening. Citrus & Vegetable Magazine 70 (5): 24-26.

Hoy MA, Nguyen R. 1998. Citrus psylla: here in Florida - an action plan. Pest Alert.
http://entomology.ifas.ufl.edu/pestalert/hoy-0615.htm (June 1998).

Hoy MA, Nguyen R, Jeyaprakash A. 2006. Classical biological control of the citrus leafminer: release of
Cirrospilus quadristriatus. Florida IPM. http://ipm.ifas.ufl.edu/agricultural/fruit/citrus/Asp_hoy2.htm (13
June 2008).

Hoy MA, Nguyen R, Jeyaprakash A. 1999. Classical biological control of Asian citrus psyllid in Florida.
Florida IPM. http://ipm.ifas.ufl.edu/agricultural/fruit/citrus/citrus_psyllid.htm (23 January 2006).

Husain MA, Nath D. 1927. The citrus psylla (Diaphorina citri, Kuw.) (Psyllidae: Homoptera) Memoirs of
the Department of Agriculture India 10: 1-27.

Center for Landscape and Urban Horticulture
University of California Cooperative Extension — Central Coast & South Region


http://www.cdfa.ca.gov/phpps/acp%20(20
http://okeechobee.ifas.ufl.edu/News%20columns/Citrus%20Greening%20Disease.htm
http://www.doacs.state.fl.us/pi/chrp/greening/citrusgreening.html
http://www.doacs.state.fl.us/pi/chrp/greening/hostlist.pdf
http://ccpp.ucr.edu/news/PsyllidbrochureAug05.pdf
http://www.doacs.state.fl.us/pi/enpp/ento/dcitri.htm
http://doacs.state.fl.us/pi/enpp/ento/asian-citrus-psyllid.htm
http://www.fcla.edu/FlaEnt/
http://www.fcla.edu/FlaEnt/
http://entomology.ifas.ufl.edu/pestalert/hoy-0615.htm
http://ipm.ifas.ufl.edu/agricultural/fruit/citrus/Asp_hoy2.htm
http://ipm.ifas.ufl.edu/agriculture/citrus/psyllid.shtml

ACP (cont.)

Knapp JL, Halbert SE, Lee R, Hoy MA, Clark R, Kesinger M. The Asian Citrus Psyllid and Citrus Greening
Disease. Florida IPM. http://ipm.ifas.ufl.edu/agricultural/fruit/citrus/ASP-hoy.htm. (23 January 2006).

Liu YH, Tsai JH. 2000. Effects of temperature on biology and life table parameters of the Asian citrus
psyllid, Diaphorina citri Kuwayama (Homoptera: Psyllidae). Ann. Applied Biol. 137:210-216.

Mangat BS. 1961. Citrus psylla (Diaphorina citri Kuway) and how to control it. Citrus Industry 42: 20.

Mathur RN. 1975. Psyllidae of the Indian Subcontinent. Indian Council of Agricultural Research, New
Delhi. 429 pp.

Mead, FW. 1977. The Asiatic citrus psyllid, Diaphorina citri Kuwayama (Hemiptera: Psyllidae) in Florida: A
preliminary report. Entomological news 113: 216-222.

Michaud JP. Personal communication. (19 October 2002).

Miyakawa T, Tanaka H, Matsui C. 1974. Studies on citrus greening disease in southern Japan. p. 40-42 /n
Weathers LG, Cohen M (editor). Proceedings of the 6th Conference of the International Citrus Virology,
University of California, Division of Agricultural Sciences.

Moll JN, van Vuuren SP. 1977. Greening Disease in Africa. 1977 International Citrus Congress, Orlando,
Florida, Program and Abstracts. 95 pp.

North American Plant Protection Organization. 2005. New Federal Restrictions to Prevent Movement of
Citrus Greening. Phytosanitary Alert System. http://www.pestalert.org/oprDetail.cfm?oprID=167 (23
January 2006).

Nariani, TK. 1981. Integrated approach to control citrus greening disease in India. Proc. International
Soc. Citriculture 1: 471-472.

Pande YD. 1971. Biology of citrus psylla, Diaphorina citri Kuw. (Hemiptera: Psyllidae). Israel Journal of
Entomology 6: 307-310.

Raychaudhuri SP, Nariani, Ghosh SK, Viswanath SM, Kumar D. 1974. Recent studies on citrus greening in
India. p. 53-57 /n Weathers LG, Cohen M (editor). Proceedings of the 6th Conference of the International
Citrus Virology, University of California, Division of Agricultural Sciences.

Rogers ME, Stansly PA. 2007. Biology and management of the Asian citrus psyllid, Diaphorina citri
Kuwayama, in Florida Citrus. £D/S. ENY-739. http://edis.ifas.ufl.edu/IN668 (23 May 2007).

Schwarz RE, Knorr LC, Prommintara M. 1974. Citrus greening disease in Thailand FAO Technical
Document No. 93: 1-14.

Southern Plant Diagnostic Network. 2007. Huanglongbing / Citrus Greening (L/iberibacter asiaticus).
Southern Plant Diagnostic Network.
http://www.sepdn.org/DesktopModules/ViewDocument.aspx?DocumentID=2287 (16 June 2008).

Tsai, JH 2002. Citrus Greening and its Psyllid Vector. University of Florida, Fort Lauderdale Research and
Education Center http://ipmworld.umn.edu/chapters/TsaiGreening.htm

Center for Landscape and Urban Horticulture
University of California Cooperative Extension — Central Coast & South Region


http://ipm.ifas.ufl.edu/agricultural/fruit/citrus/ASP-hoy.htm
http://www.pestalert.org/oprDetail.cfm?oprID=167
http://edis.ifas.ufl.edu/IN668
http://www.sepdn.org/DesktopModules/ViewDocument.aspx?DocumentID=2287
http://ipmworld.umn.edu/chapters/TsaiGreening.htm

ACP (cont.)

USDA. 1959. Insects not known to occur in the United States. Citrus psylla (Diaphorina citri Kuwayama).
No. 88 of Series. Cooperative Economic Insect Report 9: 593-594.

USDA. 2008a. Citrus Greening - Regulatory Updates. Plant Health.
http://www.aphis.usda.gov/plant_health/plant_pest_info/citrus_greening/regs.shtml (13 June 2008).

USDA. 2008b. Citrus Greening. Plant Health.
http://www.aphis.usda.gov/plant_health/plant_pest_info/citrus_greening/index.shtml (16 June 2008).

Western Farm Press. 2008. Asian citrus psyllids detected in Imperial County.
http://westernfarmpress.com/citrus/citrus-insects-1020/ (20 October 2008).

Woods C. 2006. UF researchers say citrus greening can be managed with new biological and chemical
controls. University of Florida News. http://news.ufl.edu/2006/01/19/citrus-greening/ (23 January 2006).

Wooler A, Padgham D, Arafat A. 1974. Outbreaks and new records. Saudi Arabia. Diaphorina citri on
citrus. FAO Plant Protection Bulletin 22: 93-94.

10/15/09

Center for Landscape and Urban Horticulture
University of California Cooperative Extension — Central Coast & South Region


http://www.aphis.usda.gov/plant_health/plant_pest_info/citrus_greening/regs.shtml
http://www.aphis.usda.gov/plant_health/plant_pest_info/citrus_greening/index.shtml
http://westernfarmpress.com/citrus/citrus-insects-1020/
http://news.ufl.edu/2006/01/19/citrus-greening/

	Introduction
	Distribution

