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Abstract: To explore the composition and interannual dynamics of tree seedlings in a broad-leaved Korean
pine mixed forest, 600 25 m* (5 mx5 m) seedling quadrats were set up in a 25-ha plot of the forest in Chang-
bai Mountain. All seedlings in these quadrats were tagged, measured and identified to species. Based on three
seedling censuses between 2006 and 2008, we analyzed species composition, spatial distribution, and inter-
annual dynamics of tree seedlings. A total of 21 tree species were recorded in these quadrats,
which was consistent with the composition of trees with >1 cm diameter at breast height. There was no sig-
nificant interannual difference on species composition, but great variations among different seedling sub-
plots. There were 11,959 tree seedlings recorded in three censuses, of which Fraxinus mandshurica and Tilia
amurensis comprised of 72.75%. The seedling numbers of F. mandshurica, T. amurensis, and Pinus koraien-
sis varied greatly among three censuses, while the numbers of other species varied little. Recruit seedlings of
15 species were recorded in three censuses, of which 10 species (T. amurensis, F. mandshurica, P. koraiensis
and so on) were found every year. The numbers of recruit seedlings showed great interannual variations
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among different species and quadrats. Compared spatial distribution of tree seedlings with their seeds and
large trees, we found that there were significant differences on individual numbers among different species.
For T. amurensis, F. mandshurica, Acer mono, and A. pseudo-sieboldianum, their seeds and seedlings could
be found in the entire 25-ha plot. For Ulmus japonica and Maackia amurensis, the distributions of their seed-
lings were inconsistent with their seeds and large trees. For T. mandshurica and Malus baccata, with fewer
seeds, seedlings, and large trees, the distributions of seedlings were consistent with these of their seeds and

large trees.

Key words: species composition, forest regeneration, spatial distribution, broad-leaved Korean pine mixed

forest, Changbai Mountain
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Fig. 1 The location of 600 seedling quadrats (5 mx5 m) (O)
and 150 seed traps (e) in a 25 ha broad-leaved Korean pine
mixed forest plot in the Changbai Mountain
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Table 1 Species composition, numeric characteristics, and the number of quadrats presented of tree seedlings

Wkn 4 B LHAMAEL No. of seedlings in 600 quadrats  HHHLIF:J7%L No. of quadrats presented

Species Family 20062008 2006 2007 2008 20062008 2006 2007 2008
/KMl Fraxinus mandshurica AKBRE}F Oleaceae 4,442 1,434 1,854 3,040 470 344 402 342
£ Tilia amurensis bRl Tiliaceae 4,258 614* 3,931 420 481 203* 469 112
{488 Acer mono PP EL Aceraceae 1,443 1,266 1,323 1,070 394 357 375 336
414 Pinus koraiensis FAF} Pinaceae 641 283 521 42 218 100 189 20
Tt Acer pseudo-sieboldianum A El Aceraceae 466 334 390 314 200 154 178 145
FHi Ulmus japonica #ikl Ulmaceae 149 132 134 97 98 87 91 70
PR Maackia amurensis Al Leguminosae 118 98 105 69 77 66 71 50
RSB Acer tegmentosum M EL Aceraceae 107 86 92 86 61 48 53 51
' T-F Malus baccata kL Rosaceae 88 86 81 65 60 58 57 50
%545 Quercus mongolica 723 Bl Fagaceae 70 61 62 30 53 46 48 24
2= Prunus padus ikl Rosaceae 49 49 45 38 19 19 18 17
Bt Tilia mandshurica W R} Tiliaceae 31 31 26 20 6 6 6 6
4K Ulmus laciniata #ikl Ulmaceae 27 23 26 22 21 18 21 17
1288 Acer mandshuricum PP EL Aceraceae 19 18 19 12 15 14 15 10
tLi#% Populus davidiana ¥itiEl Salicaceae 16 16 7 4 4 4 4 2
FFIHAE Acer triflorum WAL Aceraceae 11 11 11 8 10 10 10 7
F 1 Crataegus maximouwiczii  #%74F} Rosaceae 9 9 9 8 5 5 5 5
1%L Pyrus ussuriensis #i#El Rosaceae 7 7 6 6 5 5 4 4
57 M 4= Rhamnus ussuriensis  f 2%} Rhamnaceae 6 5 5 5 6 5 5 5
ZR4Mk Acer ginnala PP EL Aceraceae 1 1 1 1 1 1 1 1
111 Cerasus maximowiczii Rl Rosaceae 1 1 - - 1 1 -
& Total 11,959 4,565 8,648 5,357

AR E R, 20064F BeA 0 A T R HT, il

recorded in 2006; — Not recorded.
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Fig. 2 The number of tree species in each of the 600 seedling

quadrats
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Fig. 3 The number of individuals of tree species in each of the 600 seedling quadrats in 2007 and 2008
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Table 2 Species composition, numeric characteristics, and the number of quadrats presented of tree seedlings on recruitment and

mortality
L/ WGy e BTG LR YIRS HE
Species No. of recruitment No. of quadrats presented No. of mortality
20062008 2006 2007 2008 2006-2008 2006 2007 2008  2006-2007  2007-2008

48 Tilia amurensis 4,187 542 3333 312 477 184* 446 79 \ 3,756
JK i Fraxinus mandshurica 4,086 1,095 646 2,345 448 308 244 227 243 1,145
ZI¥A Pinus koraiensis 629 271 356 2 212 92 146 2 118 473
A Acer mono 479 304 131 44 238 177 91 28 76 282
@M A pseudo-sieboldianum 296 163 75 58 142 90 55 37 18 131
PH Maackia amurensis 50 30 18 2 38 26 12 2 11 37
Z i Bk Quercus mongolica 39 30 8 1 32 25 7 1 7 33
#Hi Ulmus japonica 36 23 12 1 28 17 10 1 14 34
HHEML Acer tegmentosum 31 10 7 14 22 8 7 11 1 17
1I'TF Malus baccata 15 14 - 10 9 - 7 16
111# Populus davidiana 12 12 B - 3 3 - B 9 3
FEAR Tilia mandshurica 6 6 B - 2 2 - B 5 6
24 Ulmus laciniata 5 1 3 1 4 1 3 1 - 3
F2F M Acer mandshuricum 3 2 1 - 3 2 - B 1
Fripimk A, triflorum 1 1 B - 1 1 - - - 2
¥ Cerasus maximowiczii - - - - - - - - 1 -
F1L#4 Crataegus maximouwiczii - - - - - - - - 1
2= Prunus padus - - - - - - - - 4 7
1144 Pyrus ussuriensis - - - - - - - 1 -
13,95 B 25 Rhamnus ussuriensis - - - - B - B - 1
M Total 9,875 2,504 4,591 2,780 \ \ \ \ 515 5,948

* 200647 PRI %05 ), B0 AT T 8RB 4 A Id%F]. The seedlings of Tilia amurensis that only had cotyledons were not

recorded in 2006; — Not recorded.
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FERE N HRAT 23 A1, A 7K TR (0B PR R 22 30
HE g A A e TR A SESh AL AR I ZLAA ) 4
B MR EREAN AR AT 0 A, T WA 20 b1~ 201
A b SER I BB 1) ) AR AR A
I3An, AR IR RO SUAERE ) PG IR DT ) A %
(3 BRI -7 AW 1 2% ) 73 A e —
By, AR P A T RERO IS 2 A MRS ) 4y
A SRR 3 A A8 RS AERE LR 2R 7
J7 10 A 3 22 B R - FUOR B, (HEI A R 2 1
e, T F A 4= (Prunus  padus) 4 T 43 AT
B AT R 23 A g — U, H S B0 Rl 20
R

R3 HHAFTARMLGE. MFIRMEELEN

Table 3 Number of seedlings, seeds, and trees
LYELES AMAEL (Individuals/ha)

Species 4 T AW

Seedlings Seeds Trees

JK Bl Fraxinus mandshurica 2961.33 664400  27.24
2% Tilia amurensis 2838.67 1083800  117.08
B AM, Acer mono 962.00  49066.67  264.36
ZTFA Pinus koraiensis 427.33 2866.67  98.72
Mk Acer pseudo-sieboldianum 310.67 6153333 239.36
# M1 Ulmus japonica 99.33  84933.33 44.36
M Maackia amurensis 78.67 533.33 30.12
TSR Acer tegmentosum 71.33 466.67 33.84
11’7 Malus baccata 58.67 200 4.24
%2158k Quercus mongolica 46.67 600 37.04
#42 Prunus padus 32.67 - 20.60
BEA Tilia mandshurica 20.67  5666.67  16.40
Z4nf Ulmus laciniata 18.00 - 7.68
214 Acer mandshuricum 12.67 1266.67 10.04
11#% Populus davidiana 10.67 - 1.08
Fribk Acer triflorum 7.33 1600 11.04
FELfE Crataegus maximouwiczii 6.00 - 4.84
1% Pyrus ussuriensis 4.67 - 2.96
5,95 B Z* Rhamnus ussuriensis 4.00 - 4.72
2R 4M Acer ginnala 0.67 - 432
1[I} Cerasus maximowiczii 0.67 - 0.72

— %A F] Not recorded
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