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Abstract  Invitro seed germination and haustorium formation of Cistanche tubulosa Schenk

R. Wight without the host allowed for study of morphology to guide high-production cultivation.
Stratified seeds were soaked for 36 h with GA; (1 000 mg-L~?) before they were sown on /2 MS
medium solidified with agar supplemented with 500 mg.L~* yeast extract, 250 mg-L~* NaCl and 100
mg-L~* mannitol, pH 5.83 (SEM). Seeds began to germinate after two weeks. Radicles elongated out
of themicropylar end of the soft endopleura-formed germ-tube-like organ and then elongated gradually.
Seventeen days | ater, elementary haustoria began to develop and several haustorial hairs were differ-
entiated from thick ribbon epidermis, which formed fossae among the apices of elementary haustoria.
Papillae were scattered on winkles of epidermis and in fossae. When they elongated to 4 mm, the
germ-tube-like organs ceased development. Haustorial hairs and papillae play important roles in
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adhering to host roots and piercing to the cortex and finally develop as endophytes for parasitic
connection between parasites and hosts.
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Fig.1 Outer morphology of Cistanche tubulosa seed

A. Scrobiculate testa of Cistanche tubulosa seed; B. Arrow points to micropyle of seed; C. Endopleura of seed after
scrobiculate testa had been peeled off
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Fig. 2 The process of seed germination of Cistanche tubulosa

A, B. Radicle had elongated out of the micropylar end of the soften endopleura; C. Germ-tube-like organ before
developement of elementary haustorium; D, E. Germ-tube-like organ after differentiation of hautorial hairs and
papillae
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Fig. 3 Haustorium formation of Cistanche tubulosa
A~C. The developmental process of papillae (arrows show papillae); D. Magnification of papillae; E, F. Haustorial
hairs(HH) differentiated from ribbon epiderm of germ-tube-like organ



2005 43
“ Riopel, 1983)

“ "(Baird and 0.

Riopel, 1983) cumana
Viscum( ) V. minimum
—_— (Heide-d rgensen,1989)
endophyte (Musselman and
Dickison, 1975),
0.2 mm, 4 mm
(Orobanchaceae)
( (O. aegyptica) O. cumana) 0.4 cm

(Daniel and Dalia, 1994)

(Scrophulariace) Agalinis purpurea

(Baird and

(2002)
: , 21(5): 54
(1997)
, 17(5): 118-122
(2000)
, 25:

728-730

Baird WV, Riopel JL (1983) Experimental studies of the
attachment of the parasitic angiosperm Agalinis
purpurea to a host. Protoplasma, 118: 206-218

Daniel MJ, Dalia LG (1994) The attachment organ of
the parasitic angiosperm Orobanche cumana and O.
aegyptica and its development. Canadian Journal of
Botany, 72: 564-574

Heide-Jp rgensen HS (1989) Development and ultra-
structure of the haustorium of Viscum minimum
The adhensive disk. Canadian Journal of Botany,
67: 1161-1173

Kuigt J (1969) The Biology of Parasitic Flowering Plants.
University of California Press, Berkeley, pp. 101-
109

Musselman LJ, Dickison WC (1975) The structure and
development of the haustorium in parasitic
Scrophulariceae. Botanical Journal of the Linnean
Society, 70: 183-212

Visser JH, Dorr | (1987) The haustorium. In LJ Musselman,
ed. Parasitic Weeds in Agriculture . Striga. Boca
Raton CRC Press, Florida, pp. 91



