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Table 1 Basic overview of soil seed bank plots in P. densata forest

FER LB ZiEEND R W 40| B2 0K T3 RE2IEn] e
Samples  Longitude Latitude Elevation/m  Slope/(°)  Aspect Average DBH/cm Average height/m  Average crown/m”  Forest age/a
DI 94°49'1438" 29°57'20.70" 2400~2800 33 s 36.26+ 1.16 18.12£0.45a 21840802  41+0.65a
Lz 94°30/32.11"  29°34'02.50" 3 100~3 400 32 WS 26.66+2.29b 12.61 £0.64 b 2.69+1.05b 38+0.77b
BR 94°22'23.48"  29°34'15.91" 3 000~3 300 22 w 27.25+0.81b 1290+ 0.22 b 2.64+0.84 b 40+0.56a

T BT + bR RS RS P RRORE R B (P < 0.05) .

Notes: data are “average value + standard error”, different lowercase letters in the same column indicate significant difference (P < 0.05).
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Table 2 Horizontal distribution characteristics of seed density of plots of P. densata forest at different periods

B I 49 ES &) [} B[ it
Samples Period East South North West Total
I 143.52 £ 15.64 Aa 146.91 £ 17.45 Aa 155.56 + 18.44 Aa 172.85+23.24 Aa 618.83 £ 66.34 A
DJ I 118.83+17.15 ABa 145.99 +23.40 Aa 123.46 + 14.72 Aa 131.48 £ 17.73 Aa 519.75+61.812 A
il 88.89 + 14.32 Ba 70.68 £ 11.70 Ba 78.40 £ 14.19 Ba 79.63 £ 12.96 Ba 317.59+44.97 B
I 162.35+19.79 Aa 198.15 +23.76 Aa 218.83 £27.77 Aa 179.32 £24.89 Aa 758.64 +87.47 A
LZ I 161.11 +18.98 Ab 236.11 £25.49 Aa 219.44 +28.25 Aab 198.77 + 23.86 Aab 815.43 £87.70 A
I 170.68 £29.43 Aa 129.01 £ 17.65 Ba 156.79 £ 23.84 Aa 167.90 £20.31 Aa 62438 £79.38 A
I 512.04+61.98 ABa 576.23 + 76.49 ABa 487.35+63.71 Aa 595.06 + 75.35 Aa 2 170.68 +256.49 AB
BR I 575.31+44.75 Aa 720.68 + 77.40 Aa 556.48 + 64.34 Aa 658.64 +74.36 Aa 2511.11 £240.38 A

il 383.33 +50.25 Ba 493.52 +£73.03 Ba

394.75 + 56.41 Aa 387.04 + 53.94 Ba 1658.64 +219.40 B

W FAT AN /NG R 3R0R [F — I AR R J7 1] 22 3 3 (P < 0.05) , RIFAN RS SR} 0K [l —J7 [n AN R 122 57 .3 (P < 0.05)
Notes: Different lowercase letters in the same row indicate significant differences in different directions in the same period(P < 0.05), different uppercase
letters in the same column indicate significant differences in different periods in the same direction (P < 0.05).
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Fig. 1 Variation of seed density with scale in different plots
of P. densata forest in different periods
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Fig. 2 Different soil layers distribution characteristics of
seed density in different plots of P. densata
forest in different periods
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Fig. 3 Response of seed density of P. densata forest soil
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Fig. 4 Percentage of seed quality of P. densata forest soil
seed bank in different periods
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Study on Spatial Distribution Dynamic Characteristics of Soil Seed
Bank of Pinus densata Forest in Gongbu Nature Reserve, Tibet

GAO Tan'*?, LI Zhao-qing*, LU Jie'**, LI Jiang-rong"**, ZHENG Wei-lie'**

(1. Institute of Tibet Plateau Ecology, Tibet Agricultural & Animal Husbandry University, Nyingchi 860000, Tibet, China; 2. Key
Laboratory of Forest Ecology in Tibet Plateau (Tibet Agricultural & Animal Husbandry University), Ministry of Education, Nyingchi
860000, Tibet, China; 3. National Forest Ecosystem Observation & Research Station of Nyingchi Tibet, Nyingchi 860000,
Tibet, China; 4. Tibet Greenscape Ecological Engineering Consulting Co., Ltd, Lhasa 850000, Tibet, China)

Abstract: [Objective] To understand the present situation of the soil seed bank of a Pinus densata forest for the pur-
pose of protecting and managing the P. densata forest. [Method] In this study, the P. densata forests in different loc-
ations of Gongbu Nature Reserve were used as research objects. The spatial distribution pattern of P. densata soil
seed bank was systematically studied by combining field survey sampling and laboratory test analysis. [Result] (1) In
term of seed density of P. densata soil seed bank, no significant defference was found in different periods in the four
directions of east, south, west and north (P > 0.05). However, with the sampling time, the seed density of P. densata
soil seed bank in Dongjiu sample plot showed a decreasing trend, while with the sampling time, the seed density of P.
densata soil seed bank Nyingchi sample plot and the Birity Mountain sample plot increased at initial and then de-
creased. (2) With the increase of the horizontal distance from the parent tree, the seed density gradually becomed
smaller, i.e., ] m >3 m > 5 m, showing a distinct distribution trend of the near mother tree. The seed bank density of
P. densata soil in different periods showed the Birity Mountain > the Nyingchi > the Dongjiu. (3) With the increase
of soil depth, the amount of seed gradually decreased, and amng the total amount of seeds, above 89% was distrib-
uted in the litter layer and 0-2 cm soil layer. (4) In general, the seed density of the soil seed bank of P. densata forests
increased with the elevation. However, as far as the Dongjiu and the Nyingchi sample plots were concerned, it fol-
lowed a pattern of half-mountain < top and foot of the mountain, showing a "V" shape. (5) Most of the infesting seeds
was found in the soil seed bank, accounting for more than 35% of the total seed. With the sampling time last, the
amount of mouldy seeds increased gradually, the proportion of intact seeds decreased, and the amount of viable seeds
was very few, which accounted for only 1.43% of the total seed, and 73.38% of the viable seeds ware stored in the lit-
ter. [Conclusion] There is no significant difference in the distribution of P. densata soil seed bank in different orient-
ations at different times, but there are obvious distributions at different distances from the parent tree and different
soil depths, which are mainly formed by the joint influence of the characteristics of the seeds and the external wind.
With the sampling time changes, the amount of mouldy seeds increases, relating mainly to the high humidity and
rainy climate in Gongbu Nature Reserve.

Keywords: Pinus densata; soil seed bank; spatial distribution; dynamic feature; Gongbu Nature Reserve
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