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Structure and annual changing pattern of
mycorrhizae of four Cypripedium species
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2. Graduate School , The Chinese Academy of Sciences, Beijing 100049, China )

Abstract: Roots of four alpine Cypripedium species(C. flavum, C. yunnanense,C. tibeticum and C. guttatum) were
sliced up and observed throughout their lifecycle. Their common structure and annual changing pattern of mycorhizae
are as follows: Fungi infect and form endomycorrhizal structure with plants throughout the latter’s grown period,and
hyphae exist in the cortical cells of roots in the following four forms; (a)Coffee-colored or yellow big peloton consis-
ting of twisted hyphae; (b)Dust-colored or yellow big peloton consisting of fragmentary hyphae; (c)Colorless scat-
tered hyphae; (d)Orange or yellow small peloton with blurry hyphae. The four forms of hyphae are in different pha-
ses of the infection-decomposition circle, which goes round and round throughout the plants’grown period. It is pri-
marily concluded that in the alpine area, fungi infect roots of the Cypripedium species for nutrients they need for their
subsistence and multiply,and the Cypripedium species use them as nutrients, thus, processing mixotrophy.
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Plate ] Common structure of mycorhizae of four Cypripedium species 1. Velamen, exodermis, cortex, endodermis, vascular bundle
sheath, vascular bundlé and pith (X 40) (from C. flavum) ; 2,3. Yellow and coffee-coloured big pelotons with twisted hyphae( X 100) (from C. ribetic-
um) ; 4. Yellow big pelotons consisting of fragmentary hyphae( X 100) (from C. yunnanense); 5. Colourless scattered hyphae( X 100) (from C. fla-
vumn) 5 6. Orange small pelotons with blurry hyphae( X 100) (from C. guttatum) ; 7. Starch grains( X 100) (from C. guttatum) ; 8. Hyphae linking pe-

lotons in two neighbouring cells( X 400) (from C. yunnanense)
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Table 1 Form and quantity of C. flavum Hyphae in different periods

wone  wmm o AE B SR S E PRIR

Open leaves,

Phenology  Sprout begin to flower Bloom, begin to fruit Fruit, leaves senesce Dormancy
A8 tAPRSALASATA6A LM 6 A9 TALA7TALA AP 9HA LA 9ATH 10A LA 12 A4H
Month Middle  Early Late Early Middle Early Middle Middle Early Late Early Middle
April May May June June July July August September September October December
a + - ++++ + ++++ ++++ - ++ ++ +++ ++++ +++
b - - — - - - - - ++++ — - -
c - - - - + - - - - - - - -
d — — ++ - - ++ - ++++ ++ + -+ ++ + -+

DO PR BEZO MRS, BREMRSELMESDEMERE 100 MEVE S TSRO TS HREELHA SRS
J7 80% LA 1 .50~80%6.20~50%F1 20% LATF . “+++ -+ 80% L b, “+++750~80%,“++7"20~50%,“+ 20U AT, "EH .

BRI BEALENEARNEZELL (X100) 1WA aaimIFasEsin: 2. 58 GHEYEEN 3. A RHYERE; 4.
LA MY IR 5. H WY IR RIRE; 6. T Z A M IRIRES "
Plate ] Hyphal patterns of C. flavum in various periods of its lifecycle ()X 100) 1. Mycorhizae in April when the plant begins to
sprout; 2. In June when the plant blooms; 3. In August when the plant fruits; 4. In September when the plant begins to senesce; 5. In October when
the plant begins the dormancy: 6. In December when the plant is dormant.
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