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Abstract: To investigate the effect of Solidago canadensis Linn. on the gametophyte development of ferns, 0.0 g + mL™'
water extract was taken as the control, and the effects of 0.8, 2.4, and 4.0 g - mL™' water extracts from its roots, stems,
and leaves on spore germination and sexual differentiation of Dryopteris erythrosora (D. C. Eaton) Kuntze were studied. The
results show that the spore germination rates of D. erythrosora in water extract treatment groups of roots, stems, and leaves
of S. canadensis are all lower than those in the control group, and with the increase of mass concentration of the water
extract, the spore germination rates gradually decrease, among which, the spore germination rate in 4.0 g + mL™" leaf water
extract treatment group is significantly lower than that in the control group in general during the cultivation period of 7-29
d, and the spore germination rate is the lowest in all treatment groups. Compared with the control group, the water extract
treatment group of each part all result in an increase in the proportion of male gametophytes and a decrease in the
proportions of female and hermaphroditic gametophytes, and under water extract treatment at the same mass concentration,
the proportions of male gametophytes in stem water extract treatment groups are generally the highest, in which, the
proportion of male gametophytes in 4.0 g - mL™' stem water extract treatment group is the highest, reaching 80.4% ; there
are no significant differences in proportions of the three types of gametophytes between 0.8 g - mL™' root, stem, and leaf
water extract treatment groups and the control group; the differences in proportions of the three types of gametophytes are
significant in general between 4.0 g + mL™' root, stem, and leaf water extract treatment groups and the control group.
Overall, the inhibitory effect of leaf water extracts of S. canadensis on spore germination is relatively strong, the effect of
stem water extracts on sex differentiation of D. erythrosora is relatively strong, the water extracts of the above-ground parts
have a stronger inhibitory effect on spore germination and impact on sex differentiation compared with the under-ground
parts, and these effects exhibit a dose-effect relationship.

Key words: Solidago canadensis Linn. ; water extract; Dryopteris erythrosora (D. C. Eaton) Kunize; spore germination;
sexual differentiation
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Table 1 Effects of water extracts from different parts of Solidago canadensis Linn. on spore germination of Dryopteris erythrosora (D. C. Eaton)

Kuntze (X+SD)"

ARG SR AT I T8 AR %

4 Spore germination rate at different culture times
Treatment 5 7d 9d 114 13d 154 174d 19 d 21d 23d 25 d 27d 29d

CK 8.0+0.0a 18.1+7.8a 19.3x6.4a 20.9+6.1a 21.6+5.9a 24.5+3.6a 27.5+2.2a 29.3+8.1a  29.6+4.9a 31.0+6.9a 33.4+3.6a 36.6+x1.7a 37.2+8.4a
Tir 6.0+1.0ab 16.2+2.6ab 18.7£2.9a 20.5+4.8ab 21.4+4.7a 22.2+5.2a 26.0£2.9a 26.1x1.8abc 26.5+1.3ab 27.0£2.0abcd 29.7+3.2ab 31.3+£3.6b  32.8+1.9ab
Tor 0.0+£0.0d  12.7+0.0abc 16.9+0.8ab 16.7+2.4ab 18.2+1.7a 20.5+0.7a 21.6+1.2ab 21.7+0.0bcde 22.6+2.7bed 22.9+42.6¢cdef 23.0+4.4cd 24.8+3.0de  27.7+1.0bc
Tsr 0.0+0.0d  9.9+1.5¢ 14.7+0.7abc 15.8+2.8ab 17.0£2.2a 17.7+3.3a 18.0+0.6b 18.7+0.6de  19.9+2.2cd 20.3+2.5e¢f  21.324.0cd 25.0+1.0de 25.7+1.5cd
Tis 1.720.1cd 16.7+0.1ab 17.7£0.8ab 18.3+0.2ab 20.4+0.6a 22.2+1.7a 24.6+1.1ab 26.2+0.7abc 27.1+0.7ab 27.7+0.6abc  28.5+£0.5ab 29.1+0.2bcd 29.60.4hc
Tos 1.3£1.5d 12.1+4.1bc 17.3x1.5ab 18.2+1.5ab 19.0+0.3a 20.9+1.7a 21.6£1.5ab 22.4x1.2bcde 23.6+0.9bc 24.4x1.2bcde 25.0+0.8bc 25.7+0.4cde 26.4+0.3bc
Tss 0.0+0.0d  8.9+0.4c 13.6+2.3bc 15.9+1.0ab 17.2+2.0a 17.5+0.2a 18.120.1b 20.0+0.9cde 20.9+0.5cd 22.0+0.7def 23.0+0.6cd 23.8+0.2¢  24.6+1.3cd
Ty, 3.840.2bc 17.0+0.5ab 17.9£1.8ab 18.9+1.2ab 20.7+1.7a 23.2+6.6a 26.9£1.0a 27.1£5.3ab  28.8+5.6a 28.9+0.1ab  29.4+0.3ab 29.7+4.5bc 31.5%4.6abc
Ty, 2.1£3.6cd 16.3x1.3ab 17.2+4.5ab 17.4+5.0ab 19.3+1.7a 20.1+7.0a 24.6x1.4ab 24.7+3.9abcd 25.0+1.9abc 25.3+4.3bcde 25.5+4.7bc  26.7+2.2cde 28.0+5.8bc
Ty, 0.0+0.0d  8.2+1.1c 10.2+1.8¢ 14.0£3.3b 15.7+3.3a 17.4+1.8a 17.7+0.3b 17.8+1.5e 18.1£0.9d  18.4+0.2f 18.6+1.5d  19.2+2.2f  19.6+0.1d

DCK: 0.0 g - mL™' KZ W (XFIE) 0.0 g - mL™! water extract

(the control) ; Tip, Top, Tap: Sy iEER 0.8.2.4.4.0 g - mL ™' AR K IR W

Representing 0.8, 2.4, and 4.0 g + mL™" root water extract respectively; T s, Tas,Tss: F00FER 0.8.2.4 4.0 g - mL™' 257K Representing 0.8,
2.4, and 4.0 g - mL~! stem water extract respectively; T\, T, ,T5 ¢ IR 0.8 .2.4 4.0 g - mL~! K IR SR T Representing 0.8, 2.4, and 4.0
g - mL™" leaf water extract respectively. [i]51] R[] /NE TF IR 22 5 i 35 (P<0.05) Different lowercases in the same column indicate the significant

differences ( P<0.05).

R2 MEX—HKBEEREBMAKRRRITLEHERERN LB
Mg (X+SD) Y

Table 2 Effects of water extracts from different parts of Solidago
canadensis Linn. on sex differentiation of Dryopteris erythrosora (D.
C. Eaton) Kuntze (X=SD)!

BB T L/ %
e Proportion of each type of gametophyte
Treament  WERCTIE WRTE R T
Female Male Hermaphroditic
gametophyte gametophyte gametophyte
CK 14.9+1.0a 26.8+1.0c 58.4+9.0a
T 9.8+0.5abc 34.3+2.9bc 56.0+3.1a
T 10.1+1.4abc 37.3+2.2bc 52.6+3.5a
Ty 2.7+0.4d 63.7+15.5ab 33.7+15.8ab
Tys 10.7+3.8abc 47.7+6.8abc 41.7+10.1ab
Tos 7.0+3.2bed 75.7+2.4a 17.3x1.5b
Tss 3.4%3.0d 80.4+1.7a 16.2+1.4b
Ty, 11.3x1.5ab 49.2+2.4abc 39.5+3.3ab
Ty, 5.6+2.3cd 49.5+2.2abc 45.0+3.4ab
Ty, 5.9+0.4bcd 66.6+7.0ab 27.5+6.9ab

1>CK; 00¢g- mL717k?§*%7ﬁ( *FHE) 0.0 g - mL™! water extract (the
control) 5 T\, Tor , Tsx : ArHFEIR 0.8.2.4 4.0 g - mlL AR K 2
P Representing 0.8, 2.4, and 4.0 g + mL™' root water extract
respectively; T\, Ty, Tss: MBS 0.8.2.4 4.0 g - mL™' 25K¥Z
P Representing 0.8, 2.4, and 4.0 g - mL™' stem water extract
respectively; Ty, Ty ,Ts ¢ S iFEIR 0.8 2.4 4.0 g - mlL KR
LI Representing 0.8, 2.4, and 4.0 g - mL™"' leaf water extract
respectively. [@ %1 %Kﬁ/]\%%&%ﬁ%ﬁﬂ%( P<0.05) Different
lowercases in the same column indicate the significant differences ( P<

0.05).
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