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Study on the Environment Factors Affecting Spores Culture of Rare
and Endangered Plant Adiantum nelumboides
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Abstract

Adiantum nelumboides is a rare and endangered fern that is only distributed in China’s Three Gorges Reservoir area. Its wild
population has decreased, and it has been listed as the national first-level essential protection plant. Propagating by shoot
division or spore is the primary propagation method of Adiantum nelumboides, and spore propagation is more advantageous
because of its high reproductive efficiency. To provide the technical basis for ex-situ conservation, it is necessary to standardize
the environmental factors required for spore reproduction and determine the spore culture conditions with the highest repro-
ductive efficiency. To understand the effects of various factors on the culture of Adiantum nelumboides, we adopt spore culture
to study the effects of substrate, temperature, illumination intensity, sowing density, spore storage time, and spore disinfection,
which can provide a scientific basis for conservation and resource utilization. The results showed that spore germination needs
light. The most suitable environmental conditions for spore germination, gametophyte development, and young saprophyte
growth were as follows: the substrate was peat: vermiculite=1:1, the temperature was 25°C, the illumination intensity of fluores-
cent lamp was 3 000 lux, sowing density was 25 pcs/cm’, spore storage time was 1 m and not need to be disinfected. This study
provides the best environmental conditions for the spore culture of Adiantum nelumboides. Through spore propagation, many
sexual reproduction individuals can be obtained, which provides technical standards for the conservation of Adiantum nelum-
boides.
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Fig. 1 The morphological characteristics of Adiantum nelumboides
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Fig. 2 Effect of culture substrate on the development of gametophyte and young sporophyte
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Fig. 3 Effect of temperature on the development of gametophyte and young sporophyte
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Tab. 2 Effect of culture substrate on the germination time of gametophyte and young sporophyte

255 EE%%%Z%%EH# i&)/d Zﬂ?@?ﬁ%iiﬁﬂiﬁﬂﬂ/d
Culture substrate The earhes; grrrrjn?n(;ft i%e;metophyte The earliest tg;? rr?ifné?ig?wg sporophyte

1 43.6+5.81a 116.4+£9.34a

2 42.8+2.68a 138.6+6.15bc
3 422+ 1.64a 130.4 + 6.66abc
4 434+ 1.34a 136.2 +12.24bc
5 42.8+1.64a 125.0+9.82abc
6 44.8+5.36a 123.0+5.61ab

7 42.8+1.64a 132.4+ 12.14abc
8 422+ 1.64a 141.6+7.57¢c

Landscape Architecture Academic Journal | 137



FEHIEY) | LANDSCAPE PLANTS

90.00%

80.00%

70.00%

60.00%

50.00%

40.00%

BALE/%

30.00%

20.00%

10.00%

+ 0.00%

— A — AR
T Ayt A
— T E TR —— TR LA T AR %
180 - - 90.00%
160 80.00%
140 70.00%
120 60.00%
N
100 ) 50.00%  pp
80 % %27 40.00%
60 o Z 30.00%
n
40 J Z % - 20.00%
20 - é é - 10.00%
0 4 é % 0.00%
0 lux 1000lux 2000lux 3000lux 5000Ilux 10000 lux 15000 lux 5 10 1

JEREERE

E4 SCEBRENE K. SR FRRBHRN

Fig. 4 Effect of illumination intensity on the development of gametophyte and young sporophyte
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Fig. 5 Effect of density on the development of gametophyte and young sporophyte
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Tab. 3 Effect of temperature on the germination time of gametophyte and young sporophyte
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P germination germination
15 46.0+£2.12a 0
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25 31.0£2.12¢ 93.4+4.45b
30 00 ©
20~25 36.4£3.91b 94.6+49.56b
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Fig. 6 Effect of spore storage time on the development of gametophyte and young sporophyte
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Tab. 4 Effect of illumination intensity on the germination time of gametophyte and young sporophyte

P — BT R 2 B B 121/ DRTEREBRAE/
Light intensiey The earliest time of gametophyte The earliest time of young sporophyte
germination germination

IR 0 0

1 000 444+4.77a 103.6+5.77¢

2 000 34.6+391a 91.6+2.51a

3000 352+6.57a 87.4+391a

5000 37.0+3.67a 98.8 +7.22bc

10 000 40.6 +6.50a 102.4 +6.50bc

15 000 39.4+391a 109.2+5.89¢
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Tab. 5 Effect of density on the germination time of gametophyte and young sporophyte

&/ (pos/om’) EFAHLRTHE/ BT HRTHAME/
Density The earliest time of gametophyte The earliest time o_f young sporophyte
germination germination
5 52.6+5.37ab 116.2+7.53cde
10 56.8+3.42bc 110.849.39cde
15 54.4+7.47bc 118.6+4.93de
25 41.8+1.64a 94.6+4.93ab
35 43.0+3.00a 91.0+3.67a
50 52.0+7.04ab 104.2+4.55abc
65 66.4+7.47d 105.4+10.04bcd
80 61.6+3.91bcd 111.4+7.77cde
100 64.0+4.74cd 121.0+£3.67¢
120 62.2+3.42bcd 119.84+4.55¢
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Fig.8 Various stages of spore propagation in Adiantum nelumboides
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Tab. 6 Effect of spore storage time on the germination time of gametophyte and young sporophyte

oL N R A 1 B F gk &P A E/d TR HERNE/
Spore storage The earliest time of gametophyte The earliest time of young sporophyte

time germination germination

Im 34.0+2.12a 85.0+2.12a

3m 35.2+3.42ab 88.6+5.37a

ly 40.6 +3.29ab 102.4+£3.91b

2y 44.2+4.55b 106.6 +8.85b

Sy 56.8+8.62¢c 123.4 +£6.84c
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Tab. 7 Effect of spore disinfection or not on the germination time of gametophyte and young sporophyte

AFESEE B F AR &P E/d M FARRFHRRE/d
Spore disinfection The earliest time of gametophyte The earliest time of young sporophyte
or not germination germination
i 44.0+2.12a 109.8 +3.42a
% 46.0+4.95a 113.4+2.51a
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