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Figure 1 Spore germination and protonema development of Atrichum undulatum

(A) Spore; (B) The original cell of the chloronemata and caulonema; (C), (D) The cross separatist for the original cell of
chloronemata and caulonema; (E) The apical cell of the chloronemata transversely divides into single-row cells unbranched
filaments; (F) The non-apical cell of the chloronemata obliquely divides into branched cells; (G) The chloronemata differentiates
into the top rhizoid; (H) The caulonema metrocyte undergoes transverse fission; (I) The caulonema metrocyte undergoes oblique
fission; (J) The apical cells of the chloronemata differentiate into the caulonema; (K) The contact surface for the intercellular cells
of the caulonema presents spherical contact; (L) Cluster rhizoids. Bar=50 pym
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Table 1 Number of new leafy gametophyte of Atrichum undulatum in different concentrations of glucose
Glucose concentration (%) 0 0.5 1.0 2.0 4.0
Beneke 441 6.33+1.53 7.67+1.53 11.67+0.57 0
MS 11.33+1.53 20.67+2.08 38+1 5612 0
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Figure 2 Influence of glucose concentrations on Atrichum undulatum
(A)-(E) Beneke media, the glucose concentrations are 0 (A), 0.5% (B), 1.0% (C), 2.0% (D) and 4.0% (E); (F)—(J) MS media, the
glucose concentrations are 0 (F), 0.5% (G), 1.0% (H), 2.0% (1) and 4.0% (J)

B3 RFEIE R gL )RS 8 s 41 21835 5 K 5% )
(A) 6-BA; (B) 2,4-D; (C) IAA; (D) IBA; (E) KT; (F) NAA

Figure 3 Influence of different phytohormones (concentration: 1 mg-L™") on callus induction of Atrichum undulatum
(A) 6-BA; (B) 2,4-D; (C) IAA; (D) IBA; (E) KT; (F) NAA
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Figure 5 Influence of glucose, 6-BA and 2,4-D in different concentrations on callus induction of Atrichum undulatum

A-Y corresponding to No. 1-25 in Table 2.
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Table 2 Different concentrations of glucose, 6-BA and 2,4-D
of orthogonal combination

Serial number Glucose (%) 2,4-D (mg-L™") 6-BA (mg-L™")

1 0 0 0

2 0 0.25 0.5
3 0 0.5 1.0
4 0 1.0 1.5
5 0 1.5 2.0
6 0.5 0 0.5
7 0.5 0.25 1.0
8 0.5 0.5 1.5
9 0.5 1.0 2.0
10 0.5 1.5 0

11 1.0 0 1.0
12 1.0 0.25 1.5
13 1.0 0.5 2.0
14 1.0 1.0 0

15 1.0 1.5 0.5
16 2.0 0 1.0
17 2.0 0.25 1.5
18 2.0 0.5 0

19 2.0 1.0 0.5
20 2.0 1.5 1.0
21 4.0 0 2.0
22 4.0 0.25 0

23 4.0 0.5 0.5
24 4.0 1.0 1.0
25 4.0 1.5 1.5
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Spore Germination and Callus Induction of Atrichum undulatum

Xiaofeng Wu, Ruoyang Hu', Xuedong Li
School of Life Sciences, Capital Normal University, Beijing 100048, China

Abstract We studied the spore germination and protonema development of Africhum undulatum collected from Wuling
Mountain, Hebei Province (1 500 m a.s.l.). The dormancy stage is absent during spore development. Spores in incubation
culture take 3 days to germinate. Spores germinate exogenously by forming a protonema in 2 growth phases: chloronema
and caulonema. The best growth conditions were MS medium with 2% glucose at 25°C/20°C, 14 h light/10 h dark, 36
umol-m’z-s’1. The optimal medium for callus induction is MS medium supplemented with 2% glucose and 1.0 mg-L’1 6-BA
to obtain high-quality cormus for large-scale cultivation.

Key words Atrichum undulatum, callus, spore germination
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