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Effect of Autotoxicity and Litter Allelopathy on Seed Germination of
Rhododendron protistum var. giganteum, a Plant Species
with Extremely Small Populations in China

LIU Fangli, ZHANG Yue, WU Fuqin. YANG Liu, LONG Bo, SHEN Shikang*

(School of Life Sciences, Yunnan University, Kunming 650091, China)

Abstract; In order to elucidate the effect mechanism of stand characteristics on seed germination and natural
regeneration of Rhododendron protistum var. giganteum, we investigated the effect of fresh and litter
leaf, forest litter and forest moss aqueous extracts on its seed germination percentage and germination in-
dex. We also discussed the autotoxicity and litter allelopathy effects on the species’ natural regeneration.
The results indicated that; (1) both fresh and litter leal aqueous extracts inhibited seed germination, the
inhibiting effect of litter leaf aqueous extracts is relatively lower than that of fresh leaf. Seed germination
percentage and germination index dramatically decreased with increasing fresh leaf aqueous extracts con-

centrations. When the fresh leaf aqueous extracts concentration reached 10%, seed germination percentage
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decreased to only 8%. Thus, the species has obvious autotoxicity effect on its germination. (2) Forest lit-
ters collected under the plant canopy with different distance (0, 2, 5 and 10 m) to adult individuals have
allelopathic effects on seed germination. However, the effect varied among different distances and forest
litter aqueous extracts concentrations. Forest litters collected from canopy 5 m distance have the strongest
allelopathic effects on seed germination percentage and germination index. When the concentration of for-
est litter aqueous extracts reached to 2%, seed germination percentage and germination index decreased to
77.33% and 21. 35, respectively. These indictors significantly reduced 18. 32% and 20. 5% compared to
control, respectively. (3) The aqueous extracts of moss which collected under the plant canopy also inhibi-
ted seeds germination percentage of R. protistum var. giganteum. Based on above results, we concluded
that the plant has autotoxicity effects on its seed germination, which may further influence its natural re-
generation. The forest litters also have inhibited allelopathic effects on seed germination. Thus, we can

reasonable to assume that the autotoxicity and allelopathic effects would affect the natural regeneration of

R. protistum var. giganteum populations.
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Table 1 Effect of fresh and litter leaf aqueous extracts of R. protistum var. giganteum on its seed germiantion

¥ &k F(GP)

Seed germination percentage /%

A W L

¥ LR E(GD

Seed germination index

Concentration/ %

fif 1t Fresh leaf

i Litter leaf

ff 1 Fresh leaf

i Litter leaf

CK(0) 94.6712. 31a 94.6742. 31a
1 84.67+3.06b 90.00410. 39a
2 81.334+11.02b 82.6749.02a
5 18.6747.57¢ 88.002. 00a
10 8.00%5. 29¢ 86.00412. 00a

32.5620.99%a 32.564-0. 99a
27.3640.02b 21.0447.54a
23.85+2.11c 20.684+10.98 a
2.0340. 76d 24.22%6.61a
0.9320.60d 27.3742.40a

VE L SR /NG 5 4 R R e i 9% 5 % (P<<0.05) ; T[]

Note: different letters (a—d) in each column are significantly different at the 0. 05 level of probability; The same as below
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Table 2 The allelopathy response index (RI) of leaf, forest litter and moss under the canopy aqueous extracts on the seed

germination percentage of R. protistum var. giganteum

W " e TR Forest litt
L E g o Hin g RHAEY)/ Forest litter
Concentration Fresh leaf Litter leaf Moss
/% i - o 0 m 2 m 5 m 10 m
1 —0.105 6 —0.049 3 —0.133 8 —0.182 3 —0.063 4 0.03 4 —0.126 8
2 —0.140 9 —0.056 4 —0.105 6 0.013 9 —0.183 2 —0.183 2 —0.126 8
5 —0.802 8 —0.070 5 —0.133 8 —0.084 5 —0.274 6 —0.049 3 —0.098 7
10 —0.915 5 —0.091 6 —0.133 8 —0.035 3 —0.225 4 —0.014 2 —0.049 3

£3 TREEBSRMAZYERRENAKEEBHFHELNZM

Table 3 Effect of forest litters aqueous extracts collected from different distances to the adult tree on the seed germination

of R. protistum var. giganteum

. .
ﬁfﬁﬁﬁfﬂ Seed germﬁafo?? éLejr;emage /% See(ﬁiiﬂ?ﬂﬁr‘i}gnﬁgndex

/% 0 m 2 m 5 m 0 m 2 m 5 m 10 m

CK(0) 94.67+2.31ab 94.67+2.31a 94.67+2.31a 94.67+2.31a 32.56+0.99a 32.56+0.99a 32.56+0.99ab  32.56+0.99a

1 77.33+15.14b 88.00+17.44a 98.00+3. 46a 82.67+17.01a 20.14+11.86a 22.30+15.40ab 33.33+1.78a 28.35+5.42ab

2 96.00+2.00a 77.33+8.08a 77.33+12.06b 82.67410.07a 32.20+1.12a 19.9147. 35ab 21.35+1.80c 18.20+11.18b

5 90.00+12.49ab  68.67+22.30a 90.00+3. 46a 85.33+8.32a 26.43+9.23a 12.29+4.37b 29.12+2.96b  25.25+8.39ab

10 91.33+8.33ab 73.33+15. 14a 93.33+5.03a 90.00+2.00a 31.10+3.73a 21.28+4.88ab 31.18+2.47ab 28.25+3.85ab
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Table 4 Effect of moss under the canopy on the seed

germination of R. protistum var. giganteum

P 75 & % b ¥ 15 % 46 %
Concentration Seed germination Seed germination
/% percentage /% index
CK(0) 94.67+2. 31a 32.56740.99a

1 88.00+6. 00a 28.35+5.42ab
2 88.67+6.11a 18.20+11.18b
5 84.67+21.57a 25.2548.39ab
10 82.00%9.17a 28.25%+3. 85ab
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SR ol 2 0 52 W LR S n] LA RGR 5T 5 i )
il F AR ST DR 2R O WA AR A R R RER S S
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B, 7 A5 AT DA Sk P BRAE B2 e R R A RS i A
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FR 7 V5 R R FE B 1 B B SO0 B HORRTT 7l 5% 1
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