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Biological Control of Citrus Psylid, Diaphorina cirti

in Taiwan.

1I. Evaluation of Tamarixia radiata and Diaphoencyrtus diaphorinae for
the Control of Diaphorina citri

Ching—Chin Chien Department of Applied Zoology, Taiwan Agricultural Research Institute, 189 Chungcheng Road, Wufeng, Taichung, Taiwan, R.O.C.
Yau-I Chu Department of Plant Pathology and Entomology, National Taiwan University, 1 Roosvelt Road, Sec. IV., Taipei, Taiwan, R.0.C.
Shiu-Chih Ku Depatment of Applied Zoology, Taiwan Agricultural Research Institute, 189 Chungcheng Road, Wufeng, Taichung, Taiwan, R.0.C.

ABSTRCT

The experiments were conducted to evaluate the efficiencies of 7amarixia radiata
(Waterston) and Digphorencyrtus diaphorinae (Lin & Tao) against Digphorina cifri
Kuwayama. From October 1987 through June 1990, one site with pots of Murraya
paniculata Linnaeus, seven sites of M. paniculata fencing, and two citrus orchards
( Citrus sinensis Osbeck) in Taichung, Changhua, Kaohsiung and Pingtung wete
investigated during the experiments. The results showed that the introduced parasitoids
7. radiata is capable of keeping D. citri at low density under relative stable habitats
where M. paniculata was alternatively or occasionally pruned. The indigenous parasitoid
D. digphorinae has adapted to unstable environments, however it only provides partial
control on the psyllid due to 25.5-51.1% of hyperparasitism throughout the island and
the low density from February to April especially in central areas of Taiwan. In Taichung
area, 7. radiata predominated over D. digphorinae, but the two wasps did not overlap in
prevailing period, and their total percentage of parasitism were 80-100% from February to
Aptil and 32-80% for the rest of the year. At present, 7. radiara has 5.6% hyperparasitism
by the indigenous hyperparasitoids, and the percentage of hyperparasitism has been
increasing gradually. The methomyl application in citrus orchard gave good psyllid control,
however it also reduced parasitism to 0-4%. On the contrary, the parasitoids caused
15.5-46.7% parasitism in the untreated citrus orchard with about 0.1-0.4 adult psyllids per
10 cm length branch.

Key words: Diaphorina citri, Tamarixia radiata, Diaphorencyrius diaphorinae,
biological control, Citrus sinensis, Murraya paniculata, hyperparasitoids,

interspecific competition.
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HEAZ (Diaphorina citri Kuwayama)(L
THEEAR) BHEBIERSRERS EEHE
L (Reunion Is.) &F|FHsEk/INE (Tamar-
xia radiata (Waterston) [BiEARZ » BREZ
(Aubert and Quilici » 1984) o Z 4 B BB Y
WA ARz EREE - B 1983 X 1986 F£EH
REESLE 4 #tit 62 ExENg (19 - 43
) o R RRRTEIRTE » 1> 1984 £ 5 HE 1988
6 GHETE 21,164 & SREREERERSE
FREETENE .. HifE (Citrus sinensis Osbeck) DAK
EEE 13 EHt 39 EZ AR Muraa
paniculata Linnaeus) #k# 7o % 1987 4 11
gzl BOEZE2ETRE (BF-
1988 ; Chien ef al.s 1989) o B —SHRITIEH
INET BB EAR B DTRR ~ T AR
B\ (Diaphorencyrius diaphovinae (Lin &

F— FERBABLABAREMIABR IR

Table 1. Samples obtained from various localities for evaluating the biological control of

Tao)) (b - 1973) 2 EEHS RAZAMEER
F44& (hyperparasitoid) Z# B » MH#ETARF

B RHELS 5

WEEERREZBRECR

BEER YRR LR e RS
CERE TIEY S B~ BERRREEM R
MBS » 2T | RARER (BB T2
AR (B4 IR - B - el sifse
EWHEYS  RREHELREN R 2 EHER
(EEEEEARTEERERE) RSN (F
—)ofEFIE 7 ARAMAHE L Qe BAIL
FrEd 6 WEAEEFATE > MiER 80 & (BEE
40 cm) HERE 12 m ZEEWE > AEER
ZHEREES 3 mo BEBAENZ ASRERM
2 AR FELHEIBIEF AR - EERR T

Diaphorina citri on Murraya paniculata (10 cm length branch with buds).

Date and no. of branches sampled

Localities Prlsgégd
Oct’87—Feb'88 Mar’'88—Jan'89 Feb’89— July'90
Taichung

Wufeng potted" 60 100 150

Lansheng fenced — 50 100
Changhua

Tienwei fenced 50 50 100
Kaohsiung

Tashu fenced 100 100 100

Chenchinghu 100 100 100
Pingtung

KDAIS fenced 100 100 100

NPIA 100 100 100

Chaochou 50 50 50

KDAIS: Kaohsiung District Agricultural Improvement Station, Pingtung. NPIA: National Ping—

Tung Institute of Agriculture, Pingtung. 1: 2 branches /pot.
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Fig. 1. Localities of evaluating the biological control of Diaphorina citri in Taiwan. 1. Wufeng, 2. Lans
4. Tashu, 5. Chenchinghu, 6. KDAIS: Kaohsiung District Agricultural Improvement Station, Pingtt
National Ping—Tung Institute of Agriculture, 8. Chaochou.
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Fig. 2. Climatic conditions at Wufeng, Taichung from October, 1987 to June, 1990.—:
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Fig. 3. Suppression of Diaphorina citri by Tamarixia radiate and Diaphorencyrtus diaphorinae in a stable habitat of Murraya

paniculata in Taichung area.
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Fig. 6. Suppression of Diaphorina citri by parasitoids in the treated and untreated Citrus sinensis orchards at Wanfeng,

Wufeng, Taichung, Taiwan Agricultural Research Institute.
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Fig. 7. Effect of hyperparasitoids on the population fluctuation of Diaphorencyrtus diaphorinae and Tamarixia radiata in

Taiwan during May, 1985 to June, 1990.
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(A) BHESE (B) 2 REBEZAR » BREEER
HEBIIAZRES SR (BR) c XEAEZEE
BieEHEMRE FH BE% (1990) ML EER
HFRARTEAHR AR ERA E  Z RF - BRITT
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Table 2. Hyperparasitoids and their percentage of hyperparasitism on Diaphorencyrtus diaphorinae and
Tamarixia radiata from May 1985 to June 1990 in Taiwan.

Hyperparasitism (%)

Hyperparasitoids

D. diaphorinae
(May 1985— June 1990)

T. radiata
(Sept 1986 — June 1990)

Pteromalidae
Pachyneuron concolor
Signiphoridae
Chartocerus walkeri
Aphelinidae
Encarsia sp. near shafeei
Coccophagus cervoplastae
Coccophagus sp.
Marietta leopardina
Unidentified
Encyrtidae
Syrbhophagus taiwanus
Cheiloneurus sp.
Ageniaspis sp.
Eulophidae
Tetrastichus sp.
Total

17.90

11.50

0.80
0.01
0.07
4.60
0.01

5.70
0.01
0.01

0.01

40.60 (N =20,749)

0.50

0.02

0.20
0.00
0.00
1.30
0.05

0.05
0.00
0.00

0.01
2.30 (N=16.6466)
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WEMPTRAS (Aubert, 1984) ~ EF (Lama ef
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