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 Abstract  

Cornegenapsylla sinica is an insect from the Psylloidea family that is 

capable for inducing the formation of galls on Dimocarpus longan plant 

leaves. The galls formed in the form of a protrusion on the adaxial side 

of the leaf, due to the depression on the abaxial side, the result of a 

puncture by the nymph of C. sinica. The formation of galls on the leaves 

of D. longan causes changes in the morphological, anatomical, and 

physiological structures of D. longan. Changes in the morphological 

structure, anatomy, and physiology of leaves which play an important 

role in photosynthesis and its distribution, will disrupt the process of 

photosynthesis and the distribution of assimilates. In addition, increased 

oxidative stress, decreased number of stomata, and decreased CO2 

assimilation occurred in plant organs with galls.  
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INTRODUCTION 
Herbivory is the activity of herbivores eating plants 

(Mostafa et al., 2022; War et al.,2018; Kerchev et 

al., 2012). Insects are herbivores that are grouped 

into two groups based on how they eat (Wari et al., 

2021; Davidson-Lowe et al., 2019). First, a group of 

insects that eat plant parts directly (chewing 

insects). Second, a group of insects that suck 

nutrients from plant tissue (piercing and sucking 

insects) (Raupp et al., 2020; Waterman et al., 2019; 

Davidson- Lowe et al., 2019). The sucking insect 

group has a large number and many become pests 

that threaten agricultural production (Wari et al., 

2021). 

The sucking insect has a characteristic form of a 

sucking-piercing type mouth apparatus. One group 

of insects with the type of piercing-sucking 

mouthparts is Hemiptera. Order Hemiptera, 

consisting of aphids (Aphidoidea), psyllids 

(Psyllidae), scale insects (Coccidae), mealy bugs 

(Pseudococcidae), and many more (Wari et al., 

2021). Psyllids or fleas are insects that have the 

behavior of eating to suck up nutrients in the phloem 

tissue of plants. This behavior is generally carried 

out by psyllid nymphs on specific hosts and causes 

the formation of galls (Burckhardt and De Queiroz, 

2012). 

Gall is a neoform structure in plants that are formed 

due to specific induction by inducers such as 

insects. This structure is formed due to the plant 

providing a self-defense response by forming a 

physical barrier on its plasma membrane. The 

structure of gall formation is generally specific to the 

inducing species and the host plant. Apart from its 

structure, its anatomy and metabolism are also 

specific. This structure can cause changes in the 

morphology, anatomy, and physiology of the host 

plant (Ferreira et al., 2019; De Oliveira et al., 2010). 

Vol. 13, No. 2: 1— 5  

December 2024 

DOI: https://doi.org/10.22487/25411969.2024.v13.i2.16932    

Review article 

 

Impact of Cornegenapsylla sinica Gall Formation on The 
Distribution of Longan (Dimocarpus longan) Photosynthetic 
Products 
 
Nida An Khafiyya , Nurfajri Eka Fitri  and Mukhamad Su’udi*  

Biology Department,  Faculty of Mathematics and Natural Sciences, Jember University, Kalimantan 37 St., 
Tegal Boto Jember, 68121, Indonesia. 

https://creativecommons.org/licenses/by-nc-sa/4.0/
mailto:msuudi52@gmail.com
https://doi.org/10.22487/25411969.2024.v13.i2.16932
https://orcid.org/0009-0006-1775-2550
https://orcid.org/0009-0004-0030-1660
https://orcid.org/0000-0002-5456-4085


Natural Science: Journal of Science and Technology  Vol. 13, No. 2 : 1 – 5 (2024) 

2 

 

Cornegenapsylla sinica synonymous with 

Neophacopteron euphoria and Phacopteron 

sinicum is a species of the Psyllidae family which is 

distributed in Southeast Asia. This species 

commonly attacks Dimocarpus longan 

(Sapindaceae) as a host plant (Percy et al., 2016). 

Adult insects lay their eggs in the veins under the 

leaf surface (Tran et al., 2019). Cornegenapsylla 

sinica, which is immature (nymph phase), induces 

the formation of a gall in the form of a protrusion on 

the adaxial side of young D. longan leaves (Figure 

1). The space formed by the protrusion on the 

adaxial side of the leaf is used as a shelter for C. 

sinica nymphs from the first instar. Therefore, a 

systematic review was carried out regarding the 

impact of the attack by C. sinica (gall forming 

Psyllid) on the transport of nutrients produced by 

photosynthesis in host plants. (Ferreira et al.,2019; 

De Oliveira et al., 2010). 

 

RESULTS AND DISCUSSION 

As with animals, plant growth is influenced by abiotic 

and biotic factors. Plants can deal with abiotic and 

biotic pressures that exist in their environment to 

survive. Abiotic pressure for plants can be in the 

form of drought stress or high salinity, while biotic 

pressure for plants is in the form of attack by other 

organisms. These other organisms attack in the 

form of microbes or insects (Marcec et al., 2019). 

Insects attacking Dimocarpus longan plants formed 

gall structures (Figure 1). Insect-induced gall forms 

have distinctive and specific characters between the 

host and the inducing organism (Table 1.) (Buerki 

et al., 2009). The gall formed on the leaves of D. 

longan due to the induction of C. sinica is a type of 

histioid gall which changes the histological structure 

of the tissue. The morphological type of gall formed 

is conical. Gall with a conical shape grows wider 

from the base to the distal end, so that the apical part 

is widened and rounded (Isaias et al., 2013). 

 

Mechanism of Plant Response to Herbivory  

Plants have physiological mechanisms in response 

to insect attacks. This physiological response of 

plants is carried out through a secondary 

messenger mechanism. This secondary message 

in the form of cellular chemicals will act as a code 

to convey information from the outside to the interior 

of the cell. Secondary messages in plants trigger 

immune responses, including calcium (Ca2+), 

reactive oxygen species (ROS), and nitric oxide 

(NO) (Mostafa et al., 2022; Marcec et al., 2019; 

Kerchev et al., 2012). 

The mechanism of the immune response to signals 

from outside the plant which is mediated by the 

second message is analogous to the relationship 

between key and lock. The lock consists of a 

specific balance of different signals, such as a 

signaling network between Ca2+, ROS, or other 

signaling systems, which must fit into the lock to 

produce the correct physiological response. The 

lock itself can change even as the signal forms a 

lock, suggesting that this key-lock relationship 

reflects the induced fit model seen in typical 

interactions between enzymes and substrates. The 

model describes how all these signals work 

together in response to different environmental cues 

to provide an appropriate physiological response. 

The lock to a certain physiological response does 

not function with an incorrectly constructed key and 

vice versa, including a malformed signal or a 

malformed sensor/decoder involved (eg, by genetic 

mutation) (Mostafa et al., 2022; Marcec et al., 2019). 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1. Morphological characteristic of D. longan. (a) Longan 
plant (D. longan) habitus; (b) Longan leaves; (c) Abaxial leaves 
without gall; (d) Adaxial leaves without gall; (e, h) Abaxial leaves 
with gall; (f, g) Adaxial leaf with gall. 

 
Impact of Gall on Morpho-anatomy 

Gall induction caused by insects on D. longan forms 

a protrusion on the adaxial side of the leaf, similar 

to that of Pseudophacopteron sp. on Aspidosperma 

australe (De Oliveira and Isaias, 2010). Mature 

galls are green to dark green, with rounded 

projections on both leaf surfaces. This gall has only 

one inducing insect per nymph chamber. The first 

instar nymphs of insects induce tissue hyperplasia 

in all tissues. Compared with leaf tissue without 

galls, the gall cells are deformed and hypertrophied 

especially in the host spongy parenchyma. The 

cells of the abaxial epidermis decrease in size with 

anticlinal division, increasing the number of ordinary 

cells and trichomes. This is followed by widening 

expansion after the formation of the complete 

nymphal chamber in the adult stage. In contrast, 

although the area of palisade parenchyma cells 

increases after induction and gall formation, they 

have a variable number of layers (one to three).  
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Table 1. Comparison of several gall-inducing species in the Sapindaceae family 

 

The vascular bundles and inner parenchyma cells 

of the galls continue to divide and increase in size as 

they mature. In addition, the spongy parenchyma 

changes the cell elongation pattern and expands to 

form the gall cortex. The mature gall cortex has 

hypertrophied cells of a cylindrical shape, which 

take part in gall closure and the consequent 

formation of the nymphal chamber. Unlike the 

abaxial side, the adaxial epidermis does not divide 

(Oliveira, 2020). 

Based on the morpho-anatomy of the leaves of 

Matayba guianensis in the same family as D. 

longan, namely Sapindaceae, which was induced 

by Bystracoccus mataybae (Eriococcidae) to form 

galls, with the interlaminar type (Isaias et al., 2013), 

it is known that the density of stomata on the abaxial 

side of the leaf is higher than the adaxial side of the 

leaf. In addition, the density of stomata was also 

lower in leaves that formed galls compared to those 

without galls. The side of the leaf that forms a gall 

also has lower total chlorophyll and carotenoids than 

leaves that do not form a gall. The ratio of chlorophyll 

and carotenoid content of leaves that do not form 

galls to those that do form galls is 4:1 or the 

chlorophyll and carotenoid content of leaves that do 

not form galls is four times higher than leaves that 

do form galls (Oliveira et al. 2017). 

 

Impact of gall formation on the physiology of 

longan 

Based on research by De Oliveira et al. (2010), 

there was an increase in ROS synthesis during the 

gall maturation phase. The cytological diagnosis of 

ROS production and consequent oxidative stress in 

the galls of A. australe plants is the formation of 

plastoglobules in chloroplasts. According to 

Rossetti and Bonnatti (2001), the initial event 

activated by the hypersensitive response (HR) is the 

production of ROS, including hydrogen peroxide 

(H2O2) and superoxide anion (O2
-). HR is a 

mechanism used by plants to fight the growth of 

pathogens by causing local cell death. A positive 

reaction to DAB (3,3-diaminobenzidine) indicates 

the site of ROS production as well as a strong 

indication of a local response to gall induction. This 

response also disrupts the membrane system, 

resulting in cell death in the old phase of the gall. 

During the aging process, the thylakoid membranes 

are the first to be degraded, followed by the 

mitochondrial membranes and the chloroplast 

sheath. 

According to Bailey et al. (2015), there is a gene 

expression response for auxin synthesis in gall 

tissue. This response is common in all plant gall 

samples. The regulation of this auxin synthesis 

gene produced significant differences between 

leaves with and without galls. 

Auxin is produced by plants endogenously as a 

plant response to environmental stress. This auxin 

is involved in gall growth. An increase in free auxin 

was also detected in plant gall tissue. This is 

possibly caused by the activity of gall-inducing 

insects. Research by de Queiroz et al. (2020), 

stated that gall-inducing pathogenic organisms are 

capable of synthesizing auxin, resulting in a 

hormonal imbalance in plant tissues. 

 

Impact of gall formation on photosynthesis of 

longan 

Based on the physiological and histochemical 

analysis of galls, the formation of galls disrupts the 

process of photosynthesis in the host plant. In 

addition to high oxidative stress, stress is also 

obtained from insect respiration and insect feeding 

behavior in the nymphal chamber (the chamber 

formed by the protrusion of the adaxial side of the 

leaf). The formation of sinks in the gall and 

thickening of the parenchyma tissue causes 

disruption of homeostasis in the body of the host 

plant. This causes a decrease in CO2 assimilation 

and an increase nutrition at the sink in the gall. 

Decreased CO2 assimilation causes photochemical 

activity in tissues to be disrupted or even absent 

(Oliveira et al., 2017; De Oliveira et al., 2010). 

According to research by De Oliveira et al. (2010), 

on galls induced by Aspidosperma australe and A. 

spruceanum, photosynthetic performance as 

assessed by chlorophyll fluorescence remained 

Host Species 
Gall Inducer 

Gall Shape Reference 
Species 

Blighia unijugata Pseudophacopteron fuscivenosum Interlaminar Yana et al., 2010 

Deinbollia sp. Pseudophacopteron electum Interlaminar Yana et al., 2010 

Lecaniodiscus cupanioides Pseudophacopteron lecaniodisci Interlaminar Malenovský et al., 2015 

Matayba guianensis Bystracoccus matayba Interlaminar Barônio and Oliveira, 2019 

Litchi chinensis Aceria litchii Globoid Carrillo et al., 2020 

Neoarytera chartacea Neocaledonidiplosis neoaryterae Globoid Elsayed and Mille, 2022 

Dimocarpus longan Dimocarpomyia folicola Globoid Tokuda et al., 2008 

Serjania sp. Cecidomyiidae Lenticular, Fusiform, Globoid Bergamini et al., 2017 
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unaffected in the presence of galls. Insect galls 

which do not cause mechanical damage to 

photosynthetic cells can increase the rate of 

photosynthesis in their host plants. Despite 

increased oxidative stress and damage to the 

chloroplast membrane system, photosynthetic 

performance was not affected. 

 

CONCLUSION 

The impact of the distribution of photosynthetic 

results on tissues with a gall structure shows the 

result that photosynthesis occurring in these tissues 

is disrupted. Disruption of CO2 assimilation in tissues 

causes photosynthesis to not even occur at all. This 

results in damage to the network until death of the 

network. Research on the impact of the attack by C. 

sinica on the distribution of photosynthetic products 

in D. longan needs to be carried out further to obtain 

more accurate results. 

 

REFERENCES 
 

Bailey, S., Percy, D. M., Hefer, C. A., & Cronk, Q. C. 

(2015). The transcriptional landscape of insect 

galls: psyllid (Hemiptera) gall formation in 

Hawaiian Metrosideros polymorpha 

(Myrtaceae). BMC genomics. 16(1), 1-9. 

Barônio, G. J., & Oliveira, D. C. ( 2019). 

Eavesdropping On Gall–Plant Interactions: 

The Importance of The Signaling Function of 

Induced Volatiles. Plant Signaling & Behavior. 

14(11), 1665454. 

Bergamini, B. A. R., Bergamin, L. L., Santos, B. B. D., 

& Araújo, W. S. D. (2017). Occurrence And 

Characterization of Insect Galls in The Floresta 

Nacional De Silvânia, Brazil. Papéis Avulsos 

De Zoologia. 57, 413-431. 

Buerki, S., Forest, F., Acevedo-Rodríguez, P., 

Callmander, M. W., Nylander, J. A., 

Harrington, M., Sanmartin, I., Kupfer, P., & 

Alvarez, N. (2009). Plastid and nuclear DNA 

markers reveal intricate relationships at 

subfamilial and tribal levels in the soapberry 

family (Sapindaceae). Molecular 

Phylogenetics and Evolution. 51(2). 238-258. 

Burckhardt, D., & De Queiroz, D. L. (2012). Checklist 

And Comments on The Jumping Plant- Lice 

(Hemiptera: Psylloidea) From Brazil. Zootaxa. 

3571(1), 26-48. 

Carrillo, D., Cruz, L. F., Revynthi, A. M., Duncan, R. 

E., Bauchan, G. R., Ochoa, R., Kendra, P. E., 

& Bolton, S. J. (2020). Detection Of The Lychee 

Erinose Mite, Aceria Litchii (Keifer) (Acari: 

Eriophyidae) In Florida, Usa: A Comparison 

With Other Alien Populations. Insects. 11(4), 

235. 

Davidson‐Lowe, E., Szendrei, Z., & Ali, J. G. (2019). 

Asymmetric Effects of a Leaf‐Chewing 

Herbivore On Aphid Population Growth. 

Ecological Entomology. 44(1), 81-92. 

De Oliveira, D. C., & dos Santos Isaias, R. M. 

(2010). Cytological and histochemical 

gradients induced by a sucking insect in galls 

of Aspidosperma australe Arg. Muell 

(Apocynaceae). Plant Science. 178(4), 350-

358. 

De Queiroz, C. A., da Silva Matos, K., Lobo, I. K. 

C., de Sousa, S. B., Muniz, C. R., Beleza 

Yamagishi, M. E., Zocolo, G. J., Hanada, R. 

E., Gasparotto, L., Sousa, N. R., de Andrade, 

E. V., Cordeiro, I. B., Melo, A. A. M., & da 

Silva, G. F. (2020). Morpho-Anatomical and 

Molecular Characterization of the 

Oversprouting Symptoms Caused by 

Fusarium decemcellulare in Guarana Plants 

(Paullinia cupana var. sorbilis). Tropical Plant 

Biology. 13, 274-286. 

Elsayed, A. K., & Mille, C. G. (2022). 

Neocaledonidiplosis Elsayed, Gen. Nov., A 

New Genus of Gall Midges (Diptera: 

Cecidomyiidae) Endemic To New 

Caledonia, With Description Of A New 

Species Forming Leaf Galls On Neoarytera 

Chartacea (Sapindaceae). Austral 

Entomology. 61(3), 312-322. 

Ferreira, B. G., Álvarez, R., Bragança, G. P., 

Alvarenga, D. R., Pérez-Hidalgo, N., & 

Isaias, R. (2019). Feeding And Other Gall 

Facets: Patterns and Determinants in Gall 

Structure. The Botanical Review. 85(1), 78-

106. 

Isaias, R. M. D. S., Carneiro, R. G. S., Oliveira, D. 

C., & Santos, J. C. (2013). Illustrated And 

Annotated Checklist of Brazilian Gall 

Morphotypes. Neotropical Entomology. 

42(3), 230-239. 

Kerchev, P. I., Fenton, B., Foyer, C. H., & 

Hancock, R. D. (2012). Plant Responses to 

Insect Herbivory: Interactions Between 

Photosynthesis, Reactive Oxygen Species 

and Hormonal Signalling Pathways. Plant, 

Cell & Environment. 35(2), 441-453. 

Malenovský, I., Burckhardt, D., Quieroz, D. L., 

Isaias, R. M., &  Oliveira, D. C. ( 2015). 

Descriptions Of Two New 

Pseudophacopteron Species (Hemiptera: 

Psylloidea: Phacopteronidae) Inducing Galls 

on Aspidosperma (Apocynaceae) In Brazil. 



Natural Science: Journal of Science and Technology  Vol. 13, No. 2 : 1 – 5 (2024) 

5 

 

Acta Entomologica Musei Nationalis Pragae. 

55(2), 513-538. 

Marcec, M. J., Gilroy, S., Poovaiah, B. W., & Tanaka, 

K. (2019). Mutual interplay of Ca2+ and ROS 

signaling in plant immune response. Plant 

Science. 283, 343-354.  

Mostafa, S., Wang, Y., Zeng, W., & Jin, B. (2022). 

Plant Responses to Herbivory, Wounding, 

And Infection. International Journal of 

Molecular Sciences. 23(13), 7031. 

Oliveira, D. C., Martini, V. C., Moreira, A. S. F., 

Fuzaro, L., &  Gonçalves, L. A. ( 2020). 

Pseudophacopteron Longicaudatum 

(Hemiptera) Induces Intralaminar Leaf Galls 

On Aspidosperma Tomentosum 

(Apocynaceae): A Qualitative And 

Quantitative Structural Overview. Anais Da 

Academia Brasileira De Ciências. 92. 

Oliveira, D. C., Moreira, A. S. F., Isaias, R. M., 

Martini, V., & Rezende, U. C. (2017). Sink 

status and photosynthetic rate of the leaflet 

galls induced by Bystracoccus mataybae 

(Eriococcidae) on Matayba guianensis 

(Sapindaceae). Frontiers in Plant Science. 8, 

1249. 

Percy, D. M., Butterill, P. T., & Malenovský, I. (2016). 

Three new species of gall-forming psyllids 

(Hemiptera: Psylloidea) from Papua New 

Guinea, with new records and notes on related 

species. Journal of Natural History. 50(17-18), 

1073-1101. 

Raupp, P. P., Gonçalves, R. V., Calixto, E. S., & 

Anjos, D. V. (2020). Contrasting Effects of 

Herbivore Damage Type on Extrafloral Nectar 

Production and Ant Attendance. Acta 

Oecologica. 108, 103638. 

Rossetti, S., & Bonatti, P. M. (2001). In situ 

histochemical monitoring of ozone-and TMV-

induced reactive oxygen species in tobacco 

leaves. Plant Physiology and Biochemistry. 

39(5), 433-442.  

Tokuda, M., Yukawa, J., & Suasa-Ard, W. (2008). 

Dimocarpomyia, A New Oriental Genus of The 

Tribe Asphondyliini (Diptera: Cecidomyiidae) 

Inducing Leaf Galls On Longan 

(Sapindaceae). Annals Of The Entomological 

Society Of America. 101(2), 301-306. 

Tran, H., Van, H. N., Muniappan, R., Amrine, J., 

Naidu, R., Gilbertson, R., & Sidhu, J. (2019). 

Integrated pest management of longan 

(Sapindales: Sapindaceae) in Vietnam. 

Journal of Integrated Pest Management. 

10(1), 18.  

War, A. R., Taggar, G. K., Hussain, B., Taggar, M. 

S., Nair, R. M., & Sharma, H. C. (2018). Plant 

Defence Against Herbivory and Insect 

Adaptations. Aob Plants. 10(4), Ply037. 

Wari, D., Kuramitsu, K., & Kavallieratos, N. G. 

(2021). Sap-sucking pests; they do matter. 

Insects. 12(4), 363. 

Waterman, Jamie M., Christopher I. Cazzonelli, 

Susan E. Hartley, Scott N., & Johnson. (2019). 

Simulated Herbivory: The Key to 

Disentangling Plant Defence Responses. 

Trends In Ecology & Evolution. 34(5): 447-458. 

Yana, W., Tamesse, J. L., & Burckhardt, D. (2010). 

Jumping plant-lice of the family Psyllidae 

latreille (Hemiptera: Psylloidea) from the 

center region of Cameroon: faunistics, 

phenology and host plants. Journal of 

Entomology. 7(1), 1-18. 


