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ABSTRACT                        In this study we focused on the morphology of an unusual organ, appeared on the 
culm of read (named as aerial rhizome), rhizome and leafy culm of the reed plant (Phragmites 
australis (Cav.) Trin. Ex Steudel). The aerial rhizome appeared on young reclined culms or at oc-
casionally broken nodes of reed plants grown in a glasshouse, in perlite and nutrient solution. 
During the 5 years of cultivation, under greenhouse circumstances the plants remained small if 
their size is compared to that of the natural reed stands, but the segments developed into an 
interconnected, well-grown system of roots and leafy culms. According to the histological results, 
the structure of the aerial rhizome and rhizome revealed a great similarity. The resemblance is 
not only noticeable in the number of the cell-lines and size of the primary cortex and central 
cylinder but also in the existence of the lacunae and the central cavity. So far no information 
concerning the role of the aerial rhizome came to light in the literature; according to our best 
knowledge, similar structure has not even been mentioned. It is tempting to speculate that the 
structure’s main role may be the vegetative reproduction, horizontal spread of the clone, since 
histologically greatly resembles to the rhizome. We hypothesize that the structure develops 
under extreme conditions, e.g. continuous stress such as growing the plants in spatial constrains 
which cannot be found in natural conditions. Consequently, the cause of the formation of the 
structure can originate from the extremism of the living-conditions. 
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Materials and Methods



Results and Discussion

Figure 1. The „aerial rhizome”, developed on an aerial stem of reed. 
Bar = 1 cm.

Figure 2. Microscopic photograph on the cross-section of rhizome. EP: 
epidermis, H: hypodermis, EK: primary cortex, L: aerenchyme, KH: cen-
tral cylinder, HR: phloem, FR: xylem, B: central cavity.  1: The outer small; 
2: the middle, 3: and the inner large-sized vascular bundle circles.

Figure 3. Microscopic photograph of the cross-section of aerial rhizome. 
The primary cortex and the central cylinder are formed of fewer cell-
lines than those of the rhizome. In the structure of the aerenchyme 
further differences can be discovered; the cavities are flat, narrow, 
rather resembling an oblong form with rounded sides. EP: epidermis, 
H: hypodermis, EK: primary cortex, L: aerenchyme, KH: central cylinder, 
HR: phloem, FR: xylem, B: central cavity.   



Figure 4. Cross-section of Phragmites stem (culm). Under the one-
layered epidermis, hypodermis and the primary cortex’s two cell-lines 
the three circles of vascular bundles are embedded in the tissue of the 
parenchyma of the central cylinder. 

Figure 5. Leucoplasts were found in smallest quantity in the aerial 
rhizomes. As seen on the picture in rhizome and stem the parenchyma 
cells – which build up the central cylinder – abundantly contain leu-
coplasts.

Figure 6. Numbers of cell-lines building up the primary cortex and 
central cylinder of reed aerial rhizome, rhizome and culm. 

Figure 7. The thickness of the primary cortex and central cylinder of 
reed aerial rhizome, rhizome and culm. 



Acknowledgements

References

Figure 8. The area of the vascular bundles, xylem and phloem of reed 
aerial rhizome, rhizome and culm.


