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Microstructure and distribution of pathogenic
fungi of root rot in the root of Angelica sinensis

TANG Wen-Ju, ZHAO Qing-Fang”, L1 Qiao-Xia,
HUO Qing Di, MA Yan, ZHANG Yu-Fang
( School of Life Sciences s Northwest Normal University, Lanzhou 730070, China )

Abstract: Microstructure and distribution of pathogenic fungi of root rot in the roots of Angelica sinensis were studied
through freehand section, paraffin technology, ultramicrotomy technology and photomicrography technology. The results
indicated that the secondary structure of the roots of A. sinensis consisted of the periderm and cylinders, and the peri-
derm was composed of cork, cork cambium, arld phelloderm. The secondary phloem consisted of sieve cells, phloem
parenchymas, phloem fibers and secretory canal, which occupied more than 60% of the diameter of root and the paren-
chymas cells were abundant in starch grain and other inclusions. Vessels, xylary radials and parenchyma cells formed the
secondary xylem, which had several ridges of pmtoxylem, xylary radial and the phloem ray were conspicuous. The path-
ogenic fungi were colonized in the periderm and stele, they infected the phloem parenchymas through cork, cork cambi-
um, and arld phelloderm, and then formed pelotons. and expanded their occupying area of phloem. They even invaded
the xylem and destroyed vessels. Further study also found that starch grains was the main place for fungal colonization,
pathogenic fungi penetrated or wrapped around them, utilizing their nutrition to grow and reproduce.
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Plate | Root microstructure of Angelica sinensis ~ A. An intact transverse section of root of Angelica sinensis » composed of the periderm
and cylinders; B. Transverse section of root, showing xylem vessels, vascular cambium, secretory canal and starch grain. C. Transverse section of
root, showing periderm, parenchymas cells and inclusions, star showing distribution of inclusions; D. Pathogenic fungi infected the cork. cork cambi-
um, and arld phelloderm,star showing the infection sites of them. Ce: Cork cambium; Pe: Phloem parenchymas cell; Sp: Secondary phloem; Sx:

Secondary xylem; Ve: Tracheid ; Ve: Vessel; Sc: Sieve cell; Xr: Xylem ray; S: Starch grain. A, B. bar=100 pm; C. bar=25 pym; D. bar=>50 pm.
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Plate I Distribution of pathogenic fungi of root rot in the root of Angelica sinensis ~ A. An intact transverse section of healthy root,
showing the periderm. cylinders and lateral root primordium. B. An intact transverse section of infected root. and star showing areas were infected by
fungi. C. Pathogenic fungi infected periderm and the active fungus mycelium was dyed green. Part of cells in periderm were destroyed, nuclei were dyed
green. D, Fungus mycelium were formed pelotons and joined in the parenchymas; E. Spores invaded the secondary phloem through inter cellular space
of periderm cells. Star shows spores in debris cork. Aging mycelium was stained red. F. Pathogenic fungi infected the xylem through the phloem and
vascular cambium. Star shows fungus mycelium colonized in the phloem and attached to the wall of xylem vessels. G. Pathogenic fungi infected the xy-
lem and part of the xylem vessels has been destroyed. Star shows fungus mycelium of the pathogenic fungi. H. Vertebral lateral roots,lateral vascular
tissue was stained red.fungus mycelium was also distributed in the lateral roots. Pe: Periderm; Sp: Secondary phloem; Sx: Secondary xylem; Ve:
Tracheid ; Ve: Vessel; Se: Sieve cell; Xr: Xylem ray; Phr: Phloem ray; Gt: Vegetative; N: Nucleus; F: Fungal hyphae; P: Pellet. A, B. bar=200
pm; C,D,E,F,G,H. bar=50 pm.
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Plate [l Infection process observed in the electron microscope A. Outer surface of the infected root, showing scrap and mycelium atta-

ched to them; B. Transverse section of infected root, showing the pathogenic fungi infected periderm. part of the cell structure has been destroyed; C.
Broken and deformation mycelium in periderm. Star shows spore; D. Part-amplificatory of spore; E. Pathogenic fungi infected the xylem; F. Starch
grains are smooth without cracks in healthy cells. Star shows the nucleus has been extruded to the edge of the cell (bar=2 pm) ; G. Starch grains filled
with fungus with cracks (bar=4 pm) ; H. Fungi penetrated the starch granules or wounded on it. Star showing the nucleus (bar=4 pm) ; I. Two ad-

jacent cells, fungal wound on starch grains (bar=1 pm) ; J. Starch granules has been broken. the cell is filled with debris (bar=2 pm) ; A-E are SEM

Photos, F-J are TEM images.
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