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ABSTRACT

The study on the composition of insect pests on Xoan Orange
trees in Dong Phu District, Binh Phuoc Province, identified 28
species belonging to 25 families and 7 orders. Among these,
the order Hemiptera (true bugs) had the highest number of
species, with 8 species (28.57%), while Lepidoptera (moths
and butterflies) and Diptera (flies) each had only 1 species
(3.57%). Thirteen natural enemy species were recorded,
belonging to 8 families and 4 orders. The order Hymenoptera
(wasps and bees) accounted for the highest number of species
(6 species, 46.16%), while Hemiptera contributed the least (1
species, 7.69%). The density of citrus leafminer (Phyllocnistis
citrella) varied with the season and type of orchard. In
nurseries, the highest density was observed in August
(4.56+0.02 larvae/leaf) and the lowest in January (1.42+0.03
larvae/leaf). In young orchards, the peak density occurred in
April (3.68+0.01 larvae/leaf) and the lowest in January
(1.38+0.02 larvae/leaf). In mature orchards, the highest density
was recorded in April (2.61+0.02 larvae/leaf) and the lowest in
January (0.78+0.04 larvae/leaf). The percentage of damaged
leaves was highest in April across all three orchard types:
Nurseries: 28.55+0.02%; Young orchards: 26.05+0.23%);
Mature orchards: 25.38+0.02%. The lowest damage rates were
observed in January, with corresponding values: Nurseries:
13.59+0.01%; Young orchards: 10.65+0.05%; Mature
orchards: 8.67+0.03%.

Keywords: Citrus leafminer; Phyllocnistis citrella; Xoan
Orange.

1. Introduction

Dong Phu District in Binh Phuoc Province is a
mountainous area with significant potential for cultivating
citrus fruits, including Xoan Orange (Thai Xoan Orange).
This fruit tree is highly valued for its economic benefits
and has been increasingly cultivated by local farmers. The
fruit is characterized by its small size, thin peel, and sweet
taste. It is widely grown in Vietnam and is gaining
popularity nationwide. Farmers are actively expanding
production to enhance yield and output.
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However, pest issues on Xoan Orange are becoming increasingly complex, with a
diverse range of harmful species observed [1]. Among the pests affecting citrus crops, the
citrus leafminer (Phyllocnistis citrella) is notably damaging. This insect undergoes a life
cycle consisting of four stages: egg, larva, pupa, and adult [2], of which the larval stage is
the most destructive as larvae mine under the epidermis of young leaves, feeding on soft
tissues and leaving serpentine trails beneath the surface [3].

Chemical pesticides are farmers' primary control measures, often applied with
increasing frequency and dosages. However, these chemicals are less effective due to the
larvae's location beneath the leaf epidermis. Consequently, research on the pest
composition, population dynamics, and damage levels of the citrus leafminer is essential.
This research aims to provide scientific insights to determine the optimal timing for pest
control, preserve beneficial insects, and improve crop productivity.

2. Research subjects and methods
2.1. Research subjects and duration

The study focused on insect species collected from Xoan Orange, with an emphasis
on the citrus leafminer (Phyllocnistis citrella Stainton), a member of the family
Phyllocnistidae under the order Lepidoptera. The research was conducted from February
2021 to May 2022 in Xoan Orange orchards in Dong Phu District, Binh Phuoc Province.

2.2. Research methods

Collection and Processing: Insect samples were collected directly from Xoan
Orange trees using essential agricultural pest and natural enemy investigation methods
recommended by the Institute of Plant Protection [4]. Samples underwent the procedures
outlined in “Techniques for Collecting, Processing, and Preserving Insects” [5]. Insect
species were identified based on morphological characteristics described in the “Fauna of
Vietnam” series [2].

Monitoring Population Dynamics of the Citrus Leafminer: The monitoring of
citrus leafminer population density and damage rates was conducted by the “National
Technical Regulation on Methods for Investigating and Detecting Harmful Organisms
on Citrus Fruits” [6]. Orchards with sufficiently large areas were, and surveys were
conducted at ten diagonal points in each orchard. At each point, one tree was surveyed;
for each tree, four branches (one in each cardinal direction) in the middle canopy were
examined. Regular surveys were conducted every seven days from May 2021 to April
2022, enabling the determination of citrus leafminer population density and damage rates
on Xoan Orange [6].

3. Research results and discussion

3.1. Composition of pest and natural enemy species on Xoan Orange in Dong
Phu District, Binh Phuoc Province

3.1.1. Pest species composition

The survey recorded 28 pest species affecting Xoan Orange, belonging to 25
families and seven orders. Detailed results are presented in Table 1.
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Table 1: Composition of pest species

on Xoan Orange in Dong Phu District, Binh Phuoc Province

No. _ Sp_e_mes Family (Scientific Harmful parts Frequency
(Scientific name) name) of encounter
I. Homoptera
Diaphorina citri . Young leaves,
! (Kuwayama) Pyllidae buds, shoots T
2 Pseudococcus citri (Risso) Seudococcidae Young leaves, +++
buds, shoots
3 | Aonidiella aurantii (Maskell) Diaspidae Frm:),;resves, +++
Coccus hesperidum . Young leaves,
4 (Linnaeus) Coccidae buds, shoots t
Chrysomphalus _— Fruit, leaves,
> ficus (Ashmead) Diaspidae bark tr
6 Huechys sanguinea (De Cicadidae Roots, bark ++
Geer)
Aleurocanthus spiniferus ) Young leaves,
! (Quaintance) Aleyrodidae buds, shoots *
. i Young leaves,
8 Icerya purchasi (Maskell) Margarodidae buds, shoots +
Il. Orthoptera
9 Atractomorp_ha chinensis Acrididae L eaves N
(Bolivar)
10 | Acrida cinerea (Thunberg) Acrididae Leaves
11 Conocephalus sp. Tettigoniidae Leaves
12 | Acheta domestica (Linnaeus) Gryllidae Young roots
13 Gryllotal_pa gryllotalpa Gryllotalpidae Root_s of N
(Linnaeus) seedlings
I11. Thysanoptera
Scirtothrips dorsalis - Leaves, fruits,
14 (Hood) Thripida flowers +++
IV. Hemiptera
Nezara viridula Sucks fluids
15 . Pentatomidae from its host +++
(Linnaeus)
plants
16 Leptoglossgs_ gonagra Coreidae Leaves, fruits +++
(Fabricius)
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No. (Scieifi?;:cler?ame) Famllr{zjl(r?](;l)entmc Harmful parts ol;;i(izz?]ié/r
Dysdercus cingulatus . SUCkS. fluids
17 (Fabricius) Pyrrhocoridae from its host +
plants
V. Coleoptera
Hypomeces squamosus - Roots, IeaV(_es,
18 (Fabricius) Curculiolidae flowers, fruits, ++
trunks
Chisel the
tg | AP | Commpyicse |0t
leaves
Chisel the
20 | CTRIOOTM AT | Compyeicse |0 US|
leaves
Leaves, flowers,
21 | Anomala cupripes (Hope) Scarabaridae roots, stumps of ++
young trees
Young
22 | Aeoloderma crucifer (Rossi) Elateridae branches, young ++
leaves, flowers
23 Clitea metallica (Chen) Chrysomelidae Leaves ++
V1. Lepidoptera
24 Ca(ég?g:(%ﬁzifr)o ca Tortricidae Leaves +++
o5 Phyllt();{la:isrt]ltzs)ltrella Phyllocnistidae Lea\;ﬁz,oirsuns, -
26 | Papilio polytes (Linnaeus) Papilionidae Leaves +++
27 | Lymantria dispar (Linnaeus) Lymantriid Leaves ++
VII. Diptera
28 | Bactrocera dorsalis (Hendel) Trypetidae Fruits +++
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The findings on the pest insect species in the study area, as illustrated in Figure 1,
indicate that insects from the Homoptera (symmetrical wings) are the most abundant,
accounting for 28.57% of species. Following this are insects from the Coleoptera (beetles),
comprising 21.43%. The least represented Thysanoptera (thrips) and Diptera (flies), each
with only one species, making up 3.57%.
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Figure 1: Proportion of insect pests found on Xoan Orange trees
in Dong Phu district, Binh Phuoc province

Research on pest species composition on Sanh Orange trees in Ha Giang identified
12 species, with the citrus leaf miner (Phyllocnistis citrella) appearing at a relatively high
frequency, a finding consistent with previous investigations [1].

Pest Frequency on Cam Xoan Orange Trees: Data from Table 1 reveal
variations in the frequency of pest insect occurrences on Xoan Orange trees. The most
commonly observed pests include the citrus leaf miner (Phyllocnistis citrella), common
Mormon butterfly (Papilio polytes), and citrus leafroller (Cacoecia eucroca) from the
Lepidoptera (scaled wings). Other notable pests are aphid species such as the California
red scale (Aonidiella aurantii), Asian citrus psyllid (Diaphorina citri), and short-tailed
mealybug (Pseudococus citri), all from the Hymenoptera; citrus thrips (Scirtothrips
dorsalis) from Thysanoptera; and oriental fruit fly (Bactrocera dorsalis) from Diptera.
Additionally, green stink bug (Nezara viridula) and squash bug (Leptoglossus gonagra)
from the Hemiptera were frequently recorded.

Less frequently encountered species include the whitefly (Aleurocanthus
spiniferus) and cottony cushion scale (Icerya purchasi) from Hymenoptera; grasshopper
(Atractomorpha chinensis), katydid (Conocephalussp.), house cricket (Acheta domestica),
and mole cricket (Gryllotalpa gryllotalpa) from Orthoptera; and red cotton bug
(Dysdercus cingulatus) from Hemiptera.

3.1.2. Composition of natural enemy insect species

Survey data in Table 2 show that the natural enemy insect community on Xoan
Orange trees includes 13 species from 8 families across four orders. Among these, the
Hymenoptera (membranous wings) is the most represented, with six species from 4
families accounting for 46.16%. This is followed by Coleoptera (beetles) with 4 species
from 1 family (30.77%), Diptera (flies) with 2 species from 2 families (15.38%), and
Hemiptera (half-wings) with 1 species from 1 family (7.69%). Details are illustrated in
Figure 2.
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Table 2: Natural enemy insect species composition
on Xoan Orange Trees in Dong Phu District, Binh Phuoc Province

Species Family Frequency of
No. (Scientific name) | (Scientific name) Prey / Host encounter
I. Hemiptera
Holotrichia sauteri,
Sycanus . Clerodendrum
1 croceovittatus (Dohr) Reduvidae cyrtophyllum, Larvae, T
Green stink bugs
I1. Coleoptera
Propylea japonica - . .
2 (Thunberg) Coccinilidae Aphids, Pink mealybug ++
Coccinella
3 transversalis Coccinilidae | Aphids, Pink mealybug -
(Fabricius)
Lemnia biplagiata - . .
4 (Swartz) Coccinilidae | Aphids, Pink mealybug +
Menochilus
5 sexmaculatus Coccinilidae | Aphids, Pink mealybug ++
(Fabricius)
I11. Hymenotera
Oecophylla
6 smaragdina Formicidae Larvae +++
(Fabricius)
7 Pseud_aphycus utilis Encyrtidae Pink mealybug +++
(Timberlake)
8 Agenlas_pls cliricola Encyrtidae Citrus leafminer ++
(Logvinovskaya)
9 Cirrospilus ingenuus Eulophidae Citrus leafminer T
(Gahan)
Cirrospilus vittatus . . .
10 (Walker) Eulophidae Citrus leafminer ++
Brachymeria .
11 obscurata (Walker) Chalcidae Chalk butterfly pupae ++
IV. Diptera
Dideopsis aegrota . .
12 (Fabricius) Syrphidae Aphids, Larvae +
Tachina fera .
13 (Linnaeus) Tachinidae Larvae -
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Notes: (+ + +): Widespread species (frequency of occurrence ¢ > 50%); (+ +):
Common species (frequency of occurrence 25% < ¢ <50%); (+): Rare species (frequency
of occurrence 5% < ¢ < 25%); (-): Very rare species (frequency of occurrence ¢ < 5%).
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Figure 2: Proportions of natural enemy insect species found
on Xoan Orange Trees in Dong Phu District, Binh Phuoc Province

Among the 13 natural enemy insect species collected from Xoan Orange trees, the
black assassin bug (Sycanus croceovittatus), green weaver ant (Oecophylla smaragdina),
and parasitic wasp (Pseudaphycus utilis) were frequently observed. Conversely, species
like the two-spotted ladybird (Lemnia biplagiata) and aphid-eating fly (Dideopsis aegrota)
were rarely encountered. The transverse ladybird (Coccinella transversalis) and parasitic
fly (Tachina fera) were categorized as rare species (Figure 2).

Natural enemy insects are critical in pest management, particularly in controlling
citrus leaf miners (Phyllocnistis citrella). Predatory and parasitic insects help regulate pest
populations, reducing dependence on chemical pesticides in crop protection [7].

3.2. Dynamics of density and damage rate of citrus leaf miner (Phyllocnistis
citrella) on Xoan Orange
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Figure 3: Density of leaf miners (Phyllocnistis citrella) in different orange orchards
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Figure 4. Damage rate of leaf miners (Phyllocnistis citrella)
on different orange gardens in Dong Phu district, Binh Phuoc province

In fruit tree cultivation, there are typically three types of orchards: Nurseries,
Young orchards (1-4 years old), and Mature orchards (over 5 years old). To assess whether
the timing and extent of pest damage differ among these orchard types, the research team
conducted surveys of the density and damage rates of citrus leaf miners on Cam Xoan
orange trees. The results are presented in Figures 3 and 4.

Dynamics of Phyllocnistis citrella density across orange orchards

Survey data on Xoan Orange orchards (nursery, young orchards, and mature
orchards) reveal variations in the peak times and density of citrus leaf miners (Phyllocnistis
citrella).

e Nursery orchards: The density peaked in August at 4.56+0.02 larvae/leaf,
followed by April (3.91+£0.01 larvae/leaf), and was lowest in January at 1.42+0.03
larvae/leaf.

e Young orchards: The density also showed a similar trend, with the highest
density recorded in April (3.68+0.01 larvae/leaf), followed by August (3.42+0.02
larvae/leaf), and the lowest in January (1.38+0.02 larvae/leaf).

e Mature orchards: The density was highest in April (2.61+0.02 larvae/leaf),
followed by August (2.13+0.02 larvae/leaf), and lowest in January (0.78+0.04 larvae/leaf).

These findings align with Legaspi et al., which reported density peaks around
August [8].

Ujiye noted that adult females start laying eggs in mid-March, leading to larval peaks
approximately 15 days after egg peaks, around April [9]. This pattern demonstrates a
temporal alignment of peak and lowest densities in all three orchard types. Notably, the
nursery had the highest densities compared to the other orchard types at corresponding times.

Damage rate of Phyllocnistis citrella

Consistent with the density trends, the damage rate caused by Phyllocnistis
citrellaalso varied across the three orchard types:
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e April: The highest damage rates were recorded in all three orchard types -
28.55+0.02% in nurseries, 26.05+0.23% in young orchards, and 25.38+0.02% in mature
orchards.

e January: The lowest damage rates were observed - 13.59+0.01% in nurseries,
10.65+0.05% in young orchards, and 8.67+0.03% in mature orchards.

Comparing the three orchard types, nurseries experienced the highest damage rates,
followed by young and mature orchards.

Seasonal dynamics

The density and damage rate of Phyllocnistis citrella reached their highest levels
in April, May, August, and September, while the lowest levels occurred in December.
Research by Khanh et al. [10] recorded high adult butterfly captures in traps from January
to May (dry season and early rainy season) and lower numbers from June to December
(heavy rainy season).

This trend can be attributed to favourable conditions in April and May, including
high temperatures, synchronized sprouting of tender shoots, and moderate humidity from
early rains, which promote larval development. Conversely, the late-year period,
characterized by low temperatures, sparse rainfall, and limited tender shoots, reduces pest
populations and lowers damage rates.

4. Conclusions

The pest insect community on Xoan Orange trees consists of 28 species from 25
families across seven orders. Among these, Hemiptera (true bugs) had the highest number
of species (8 species, accounting for 28.57% of the total). In contrast, Thysanoptera(thrips)
and Diptera (flies) had the lowest representation, with only one species each (3.57%). The
most frequently observed species were the citrus leaf miner (Phyllocnistis citrella), Asian
citrus psyllid (Diaphorina citri), citrus thrips (Scirtothrips dorsalis), green stink bug
(Nezara viridula), and the common Mormon butterfly (Papilio polytes).

The natural enemy community on Xoan Orange trees in the study area includes 13
species from 8 families across four orders. The most represented order was Hymenoptera
(wasps and ants), with six species accounting for 46.16% of the total, while the least
represented was Hemiptera (true bugs), with one species (7.69%). The most frequently
encountered natural enemies were the parasitic wasp (Pseudaphycus utilis), green weaver
ant (Oecophylla smaragdina), and black assassin bug (Sycanus croceovittatus).

Occurrence of the citrus leaf miner (Phyllocnistis citrella): The citrus leaf miner
was consistently observed on orange trees year-round. In nursery orchards, its density
peaked in August (4.56+0.02 larvae/leaf) and was lowest in January (1.42+0.03
larvae/leaf). In young orchards, the highest density occurred in April (3.68+£0.01
larvae/leaf), with the lowest in January (1.38+£0.02 larvae/leaf). In mature orchards, the
density peaked in April (2.61+£0.02 larvae/leaf) and was lowest in January (0.78+0.04
larvae/leaf).

The damage rate of Phyllocnistis citrella reached its highest levels in April across
all orchard types: Nursery orchards: 28.55+0.02%; Young orchards: 26.05+0.23%; Mature
orchards: 25.38+0.02%. The damage rate decreased towards the end of the year, reaching
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its lowest levels in January: Nursery orchards: 13.59+0.01%; Young orchards:
10.65+0.05%; Mature orchards: 8.67+0.03%.

These results highlight the need for targeted pest management strategies during
peak periods to minimize damage and maintain sustainable orange cultivation.

REFERENCES

[1] N. K. Anh, P. V. Toan, V. V. Hieu and G. D. Hiep, “Composition of pests and diseases
on orange trees in Bac Quang district, Ha Giang province, and integrated pest and
disease management measures,” Journal of Agriculture and Rural Development, (12),
38-47, 2018.

[2] Vietnam Academy of Science and Technology, Fauna of Vietnam, vol. 1, Science and
Technology Publisher, 2019.

[3] G. Sarada, K. Gopal, T. Gouri Sankar, L. Mukunda Lakshmi, V. Gopi, T. Nagalakshmi
and K. T. V. Ramana, “Citrus leafminer (Phyllocnistis citrella Stainton, Lepidoptera:
Gracillariidae): Biology and management: A review,” Journal of Agriculture and
Allied Sciences, 33(2), 2319-9857, 2014.

[4] Institute of Plant Protection, Research methods in plant protection, vol. 1, Agricultural
Publisher, 1997.

[5] Science and Technology Committee, Processes and techniques for collecting,
processing, and preserving insects, Science and Technology Publisher, 1967.

[6] Ministry of Agriculture and Rural Development, National technical regulation on
methods for investigating and detecting harmful organisms on citrus fruits, QCVN
01-119:2012/BNNPTNT, 2012.

[7] B. Massam, M. C. Rizzo and V. Caleca, “Natural alternative hosts of Eulophidae
(Hymenoptera: Chalsidoidae) parasitoids of citrus leafminer Phyllocnistis citrella
Stainton (Lepidoptera: Gracillariidae) in the Mediterranean Basin,” Journal of
Hymenoptera research, vol. 10, 91-100, 2001.

[8] J. C. Legaspi, J. V. French, A. G. Zufiiga and B. C. Legaspi Jr., “Population dynamics
of the citrus leafminer, Phyllocnistis citrella (Lepidoptera: Gracillariidae), and its
natural enemies in Texas and Mexico,” Subtropical Plant Science, 21(1), 84-90, 2001.

[9] T. Ujiye, “Biology and control of the citrus leafminer, Phyllocnistis citrella Stainton
(Lepidoptera: Gracillariidae) in Japan,” Japan Agricultural Research Quarterly
(JARQ), 34(3), 167-173, 2000.

[10] C. N. Q. Khanh, T. T. M. Loc, P. K. Son and L. V. Vang, “Population dynamics of
citrus leafminer (Phyllocnistis citrella Stainton) using sex pheromone traps in Can
Tho City and Hau Giang Province,” Can Tho University Journal of Science, 11, 80-
87, 20009.

88



Vinh University Journal of Science Vol. 53, No. 4A/2024

TOM TAT

THANH PHAN LOAI CON TRUNG VA DIEN BIEN MAT PQ
CUA SAU VE BUA Phyllocnistis citrella Stainton
(Lepidoptera: Phyllocnistidae) TREN CAY CAM XOAN
TAI HUYEN PONG PHU, TINH BINH PHUOC

Nguyén Thi Viét!, Dwong Thi Hong Thay?, Vii Thi Anh?
'Khoa Sinh hoc, Truong Sw pham, Truong Dai hoc Vinh, Nghé An, Viét Nam
2Truong Trung hoc phé théng Chuyén Quang Trung, Binh Phuréc, Viét Nam
3Lép 624 Su pham Sinh hoc, Trieong Sw pham, Triwong Pai hoc Vinh, Nghé An, Viét Nam
Ngay nhan bai 13/9/2024, ngay nhan dang 29/10/2024

Két qua nghién cau vé thanh phan con triing gay hai trén cy cam Xoan tai huyén
Pong Ph, tinh Binh Phudc da xac dinh dugc 28 loai, thuoc 25 ho va 7 bo. Trong do, bo
Canh déu (Hemiptera) chiém s6 lugng loai cao nhat véi 8 loai (28,57%), trong khi bo Cénh
to (Lepidoptera) va bo Hai canh (Diptera) chi c6 1 loai, chiém 3,57%. Thanh phan cén
trung thién dich dugc ghi nhan gom 13 loai, thudc 8 ho va 4 bg, véi s6 lugng loai nhiéu
nhat thudc bo Canh mang (Hymenoptera), chiém 46,16% (6 loai), va it nhat thuoc bo Cénh
nua Cung (Hemiptera), chiém 7,69% (1 loai). Mat d6 sau vé bua (Phyllocnlstls citrella)
thay d6i theo mia va loai vuon cam. O vuon wom, mat do sdu cao nhat vao thang 8
(4,56+0,02 con/14) va thap nhat vao thang 1 (1,42+0,03 con/l4). O vuon kién thiét co ban,
mat d6 cao nhat vao thang 4 (3,68+0,01 con/l4) va thip nhét vao thang 1 (1,38+0,02
con/l4). Tai vuon kinh doanh, mat do sau cao nhat vao thang 4 (2,61+0,02 con/I4) va thap
nhét vao thang 1 (0,78+0,04 con/I4). Ty 18 14 bi hai dat mirc cao nhat vao thang 4 tai ca 3
loai vuon: Vuon wom: 28,55+0,02%; Vuon kién thiét co ban: 26,05+0,23%; Vuon kinh
doanh: 25,38+0,02%. Thap nhat vao thang 1 véi cac gia tri twong ung: Vuon wom:
13,59+0,01%; Vuon kién thiét co ban: 10,65+0,05%; Vuon kinh doanh: 8,67+0,03%.

Tur khoéa: Sau veé bua; Phyllocnistis citrella; cam Xoan.
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