27 9 Vol. 27 No.9

2007 9 ACTA ECOLOGICA SINICA Sep. 2007
1 2 1 = 1 1
1. 650223 2. 100049
Pometia tomentosa Horsfieldia pandurifolia Antiaris toxicaria Litsea
plerrei var. szemois 4
48h 96
h 15% 33%
3
30% 10% 3.5%
30% 10%
4
1000-0933 2007 09-3556-09 Q145 Q945 Q948 A

Effect of dehydration and light on the germination of four rare and endangered

tree species from a tropical seasonal rain forest in Xishuangbanna SW China
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Abstract Pometia tomentosa Horsfieldia pandurifolia Antiaris toxicaria and Litsea pierrei var. szemois are dominant
climax tree species in the tropical seasonal rain forest in Xishuangbanna SW China. They are also listed as rare and
endangered tree species in China. The seed germination ability of the four species was tested in response to different levels
of dehydration while their germination behavior was studied under different light regimes in shade houses in the forest
understory and in a forest gap. Seeds of P. tomentosa and H. pandurifolia lost their germination ability after 48 hours of
continuous dehydration treatment whereas Antiaris toxicaria and L. pierrei var. szemois showed strong dehydration tolerance

and were able to maintain high seed moisture content after 96 hours of dehydration with a final germination percentage of
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15% and 33% respectively. In general dry season dispersed seeds were more resistant to dehydration than rainy season
dispersed seeds. In the shade house and forest experiments all species except P. tomentosa showed significant
differences in germination under different light regimes and in different places in the forest. Final germination percentage of
H. pandurifolia and L. pierrei var. szemois were very low under high light conditions 30% of full sunlight and in the centre
of the forest gap but were high under more shaded conditions 10% and 3.5% of full sunlight in the shade house and in
the forest understory. In contrast A. toxicaria exhibited higher germination rates in 30% and 10% light in the shade house
and at the center of the forest gap. It appears that for the desiccation sensitive seeds a wet season dispersal strategy may
have the advantage of minimizing losses from seed desiccation and subsequent death in dry conditions. This study may

provide useful information for the conservation and propagation of the four rare and endangered species.
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Table 1 Seed characteristics and life form of the four studied tree species from a tropical seasonal rain forest in Xishuangbanna SW China

Dispersal period

Mean seed size

0]

Seed fresh mass

Fresh seed

@
®

Forest stratum

Species Months o x W>i<dth . o/ seed moistur; content
Pometia tomentosa 8~9 Aug— Sep 20.0x14.0 1.82 +£0.29 46 +1 CT/ST
Horsfieldia pandurifolia 5 ~6 May — Jun 33.2x19.2 5.91+0.73 25 +2 ST
Antiaris toxicaria 5~6 May— Jun 18.1x13.9 2.03 +0.23 44 +1 CT/ST
Litsea pierrei var. szemois 10 ~11  Oct — Nov 18.0x13.4 2.65+0.09 51 +1 ST
@ 100 + Mean = SE of 100 seed @ 10 + Mean = SD of five lots of 10 seeds (3)CT
canopy tree ST Subcanopy tree
2 06
12 24 48 72 96 h 120 h 60 30
10 3 MGC-300H
30°C 30pumol/ m® s 14h 10h
75% 90%
2 30
10 3
3
5 ImxIlm
5 ImxIm
25 20 24 15
4 21°56'N
101°15'E 580m
2004 1 7 LI-190SA Li- Cor Lincoln Nebraska
USA 3 LI-1400 Li-
Cor Lincoln Nebraska USA PPFD 3
8 00 19 00 I min 1 3d PPFD
32.5% £1.8% 12.6% +1.3% 3% +0.8%
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Fig. 1 Seed dehydration curves of four tree species from a seasonal
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hours of dehydrations of four tree species from a tropical seasonal rain forest in Xishuangbanna SW China
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Table 2 Final germination percentage and mean period of final germination of four tree species under three light regimes in shade houses and

at the center of a forest gap CG and forest understory UF in a tropical seasonal rainforest in Xishuangbanna SW China

Final germination percentage mean =SE %

Species Forest Shade house
(o(e} UF 30% 10% 3.5%
P. tomentosa 96 =24 95 + 24 99 + 142 96 =24 97 +24
H. pandurifolia 17 £458¢ 28 + 640 7 +18¢ 68 =64 62 54
A. toxicaria 74 £47 40 £58% 56 + 540 65 x4 37 x50
L. pierrei 21 £55 54 +5° 0 50 +34¢ 33 +1%

Mean period of final germination mean +SE d

Species Forest Shade house
(ofe} UF 30% 10% 3.5%
P. tomentosa 5+]4 541 5414 510 5+1M
H. pandurifolia 34 +1" 32+ 40 24 33 +28 28 +28¢
A. toxicaria 25 £ 27 19 1% 48 2 44 1% 49 +2A
L. pierrei 207 +24 206 + 1% 0 72 £340 72 34
P <0.05

P <0.05 Different capital letter
indicates a significant difference among three light regimes or between CG and UF for final germination percentage of the same species P <0.05

Different lowercase letter indicates a significant difference among four species under the same light regime or at the same habitat in the forest P <0.05
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Fig. 3 Time of seed dispersal in relation to monthly rainfall of four tree species from a tropical seasonal rain forest in Xishuangbanna SW China

indicated by arrows The monthly rainfall and monthly relative humidity are the means of recent 40 years in Xishuangbanna
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