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On seed rain and soil seed bank of Larix olgensis in montane regions of eastern

Liaoning Province China
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Abstract Larix olgensis is one of the important commercial timber tree species in northeastern China but there was little
information about its seed resources. This study evaluated the composition quality and dispersal distance of seed rain and
the distribution amount and viability of seeds in soil seed bank of Larix olgensis in montane regions of eastern Liaoning
Province. The seed rain was collected using collecting net at 50 — 80 c¢m above forest floor and on the surface soil. The
viability of seeds from seed rain was measured using the method of indigotin dying when the seed rain ended. Seeds in the

soil seed bank were collected three times from April to August and the viability of seeds was also examined by using the
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method of indigotin dying. The results showed that seed rain of L. olgensis started from the middle of August reached the
peak during the late September and early October and ended at the beginning of November. At the beginning of the seed
rain phase the seeds were mainly made up by vacant seeds but from the peak of the seed rain phase the seed rain was
mainly made up by intact seeds. The quality the amount of intact seeds and seed viability of the seeds from the seed rain
was relatively poor and the un-intact seeds which approximately accounted for 45 % of all seeds were made of vacant
seeds and seeds predated by animals and harmed by disease and insect pest as well. Furthermore the viability of intact
seeds was only average at 56.4 % . In consequence the proportion of the viable seeds in the seed rain accounted for only
about 30% . Seeds distributed around the parent trees in the primary dispersal of seed rain and the dispersal distances of
seed rain did not exceed 1.5 times tree height. Almost all of the seeds in the seed rain distributed on the litter layer and
there were a few seeds <5 % entering the 0 —5 cm soil layer and there was no seeds beneath 5 c¢m soil layer. The
amount and viability of seeds did not reduce significantly after winter. However the amount and viability of seed
significantly reduced from April to August of next year. In April June and August the amount of seeds was 506.3 +35.56
seeds m > 267.1 x17.47 seeds m > and 143.6 +9.83 seeds m > respectively and the viability of seed was 47.8% =
4.68 % 19.4% +3.39 % and 0 % respectively. The results suggested that all seeds in soil seed bank lost their
viabilities in the August of next year and soil seed bank of L. olgensis was not persistent. The reason of losing the amount
and viability of seed in soil seed bank was confirmed that the seeds were mainly consumed by germinated <24.6 %

predated 30.0 % and decayed 45.4 %
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Table 1 Description of different plots of L. olgensis plantation
° cm %

Plots Location Slope aspect Slope gradient Diameter at breast height Canopy openness
Xichangtiao N51.080'ES6. 171" W-N 8 19.6 £0.5 23.6 £0.8a
Dadongshan N50.530'ES6. 573" w 11 21.3+£0.6 30.6 £1.6b
Huanxiling N51.32'E56. 328" E 3 28.7 0.8 35.4 +1.4c¢

+ p<0.05 Mean = SE Data marked with the different letters are significantly different p <0.05
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Table 2 The characteristics of cumulative seed rain of in Huanxiling and Dadongshan plots in 2004 and 2005 respectively
. 5 Vacant and disease and ) o
Plots Intact seeds m Predated seeds m . s Un-intact seeds m
nsect pest m
2004 Huanxiling 542.2 +64.70a 321.6 £17.51a 85.8 +7.43a 395.1 +£37.42a
Dadongshan 339.4 +20.30b 244.6 +13.5b 65.3 +5.04b 309.5 +21.13b
2005 Huanxiling 52.4 +£6.11c 7.3 £1.36¢ 5.1+0.43¢ 12.2£2.7¢
Dadongshan 16.5 +2.36d 4.5+0.87¢ 5.2 +0.45¢ 9.8 £0.9%c
+ p<0.05 Mean =SE Data marked with the different letters are significantly different p <0.05
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Fig. 4 The seed distribution of collecting net in Huanxiling A and Dadongshan B plots in 2004
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Table 3 Dynamics of seed bank of L. olgensis in Huanxiling plot

Intact seeds

Predated seeds

Vacant and decayed seeds

Time Viability %

e seeds m 2 by seeds m 2 seeds m 2
2004-11 533.2 +54.06a 52.4 +£3.92a 314.7 +17.51a 83.6 +7.43a
2005-04 506.3 +35.56a 47.8 +4.68b 332.6 +9.59%a 85.1 +8.09a
2005-06 267.1 +17.47b 19.4 +3.39¢ 436.3 +21.87b 119.2 +£20.11b
2005-08 143.6 +9.83¢ 0 474.4 £31.77¢ 182.4 +12.20c¢

+ p<0.05 Mean =SE Data marked with the different letters are significantly different p <0.05
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