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The Function of Pinus bungeana Foliar Endodermis
as Apoplastic Barrier under Salt Stress
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Abstract: The cellular structure, chemical nature of foliar endodermis and element cellular distribution were
investigated in Pinus bungeana leaves by the fluorescence microscope, Fourier transform infrared (FTIR)

microspectroscopy and energy-dispersive X-ray analysis. The fluorescence microscopy showed that Casparian
strips were absent from cotyledon endodermis, while the radial wall of endodermis in primary and two-year-old
leaves were occupied with Casparian strips. The FTIR analysis indicated that there was no or very little suberin in
endodermis radial wall of cotyledon compared with primary and two-year-old leaves. Furthermore, the content of
suberin in endodermis of the primary leaves was lower than that of two-year-old leaves. The energy-dispersive
X-ray analysis showed that the endodermis with Casparian strips in primary and two-year-old leaves functioned as
apoplastic barriers against Na and Cl. However, no blockage of Na and Cl in cotyledon was observed when they
passed through endodermis. It was suggested that physiological function of endodermis with Casparian strips as
apoplastic transportation depended on the content of suberin in endodermis cell wall.
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Fig. 1 Transverse sections of leaves of P. bungeana, showing the HCl-phloroglucinol

reaction and berberine-aniline blue-excited fluorescence
A, D: T Cotyledon; B, E: HJ4EM- Primary leaf; C, F: 2 a 424 1 Two-year-old leaf; Cs: Pl K ¥ Casparian
strip; En: P9 J2 241l endodermis; Me: M PI4H i mesophyll; Tr: 3 #i£H £ transfusion tissue; Xy: AJR K xylem.
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Fig.2 FTIR spectra of endodermis radial wall in cotyledon,
primary leaf and 2-year-old leaf of P. bungeana
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Fig. 3 Scanning electron micrographs of transverse sections of freeze-dried cotyledon (A),

primary leaf (B) and 2-year-old leaf (C) of P. bungeana
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Fig. 4 X-ray energy spectra and relative content of elements
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MIX & . The relative contents of Na (B) and Cl (C) in the transverse sections of NaCl-treated P. bungeana leaves.
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