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ABSTRACT                        The aim of this study is to reveal the histological structure of galls induced by Neu-
roterus quercusbaccarum and to identify accumulated secondary metabolism products and stor-
age materials in gall tissue by histochemical methods. The galls induced by N. quercusbaccarum 
showed a concentrical layer tissue structure under light microsope. Directly next to the chamber, 
a protein and lipid containing nutritive tissue can be found, which is covered by sclerenchyma 
layer consisted of two large cell plates in the lenticular galls of the unisexual generation, while 
the bisexual generation induced grape shaped galls lack lignified sheaths. Our results confirm 
previous findings. The outer layer of the gall is the voluminous parenchymatic cortex with a 
supplying vascular network and covered epidermis. We proved with histological methods, that 
the galls really contain accumulated nutritives -proteins, lipids and starch- in large quantities. 
The concentration of these nutrients from the chamber toward the border of inner-gall, show 
a decreasing gradient in the case of proteins and lipids, and an increasing gradient for starch. 
We present the differences and similarities in histological structure among galls induced by two 
generations of N. quercusbaccarum and the well studied Biorrhiza pallida. 
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Figure 1. Formation of leaf and flower galls generated by the bisexual 
generation of Neuroterus quercusbaccarum on Quercus robur. Cross 
section of untouched leaf (A) and inflorescence axis (E) of Quercus 
robur. Gall generation next to (B) and above (C) the vein of leaf. Gall 
generating on the inflorescence axis opposite to flower (F) or replacing 
flower (G). Differentiation of vascular elements to ensure the transport 
between the vascular system of leaf/ inflorescence axis and the gall (D 
and H, arrows). Bars: 400 m.



Properties of the disk shaped gall induced 
by the unisexual generation of Neuroterus 
quercusbaccarum 

Figure 2. The growth and maturation stages of cynipid gall formation 
induced by the bisexual generations of Neuroterus quercusbaccarum 
(A-D) and Biorrhiza pallida (E). Formation of leaf gall induced by N. 
quercusbaccarum at the beginning of May (A) shows that the chamber 
(c), inner gall (ig) and outer gall (og) start separating. Later, in the 
middle of May (B), within the epidermis and the wide parenchymatic 
cortex (og) in the inner gall (ig) around the chamber (c) the layers 
of nutritive parenchyma cells (p) and of inner nutritive cells (n) are 
differentiated. In differentiated galls the inner and outer galls are 
separated (A and B, red arrow) by brownish cells with thin cell-walls 
instead of sclerenchymatised cells. In the cortex, the differentiating 
tracheal elements form a new transport system (A and B, green ar-
row). Galls on the catkin-axes induced by the bisexual generation of 
N. quercusbaccarum show the same stages of formation and layers of 
differentiated cells. They were collected at the end of April (C) and at 
the beginning of May (D) and have the concentric layers of epidermis 
(e), cortical parenchyma (og) with starch grains in the outer part 
(blue arrow) and with transport network (green arrow), the layers of 
nutritive parenchyma cells (p) and the inner nutritive cells (n) of the 
inner gall (ig) around the chamber (c). The gall with multilocular larval 
chambers induced by bisexual generation of Biorrhiza pallida in the 
flower-bud of Quercus pubescens (E) has good detectable layers of 
different cells around the chambers: outer gall (og), sclerenchyma (s), 
parenchyma cells with starch (p), nutritive tissue (n), chamber (c). The 
roughly thickened and sclerenchymatised cell walls became dark-red 
stained by congo red solution. Bars: 400 m.



Discussion

Figure 3. Differentiation- and accumulation processes in the galls on 
leaves (A, C, E, G) and on catkin-axes (B, D, F, H) induced by the bi-
sexual generations of N. quercusbaccarum. Cross sections coloured by 
potassium iodide (C, D, G) and Sudan III. solutions (A), the other ones 
are native preparations. Lipid drops in the cells around the chamber 
coloured red by Sudan III (A) in a leaf-gall, and the large drops of lipids 
in parenchyma cells of the inflorescence-galls creating a plastem (B, 
uncoloured preparation). Cells around the larval chamber in reaction 
with potassium-iodide (C): the protein bodies are stained yellow, the 
starch grains dark-purple. We experienced that starch firstly appears in 
the cells under the epidermis in inflorescence galls (D). In the matured 
galls the cells around the larval chamber are empty (E and G) and the 
galls consist mainly of parenchyma cells with reticulate secondary cell 
walls. The walls are less thickened from inner gall (E and G) toward the 
periphery of the gall (H and F). The epidermis cells on the gall surface 
contain anthocyanins (F, arrow). Bars: 20 m.

Figure 4. Disk shaped/lenticular leaf gall induced by the unisexual 
generation of Neuroterus quercusbaccarum. A: Our preparation shows 
a mature gall on the leaf: larva (l), chamber (c), nutritive tissue (n), 
sclerenchyma (s), parenchyma (p), epidermis (e). It may be more than 
7 weeks after oviposition. Cross section made in the middle of the 
gall and coloured by FeCl3-solution, the dark colour shows the high 
tanninic acid content. Bar: 300 m. B: Typical stress-response of the 
host-plant is the abnormal hair accessory on the gall surface. C: Dif-
ferentiation of sclerenchyma cells around the chamber in polarized 
light. D: Chloroplasts turned into starch grains in the chlorenchyma of 
the host-leaf, examined in polarized light. Bars: 30 m.
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