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Abstract ; In order to reveal the trend of population development and provide the basis for swamp ecotone population’ s
recovery and management, we studied dominate species in a Betula platyphylla—Larix olgensis forest on swamp eco-
tone, elaborated its current situation and quantity dynamic, by adopting space as substitute for time, and taking trunk
size structure in place of age structure, study on age structure of the dominate species in a Betula platyphylla—Larix
olgensis forest. Based on the life table of population and the theory of survival analysis, we worked out the life table of
Betula platyphylla, Larix olgensis and Alnus hirsuta population and estimated the survival curve, mortality curve, as
well as other important parameters. Population dynamics were analyzed by using dynamic quantitative index, spectral
analysis and time-sequence model. The results showed that the age structure of Betula platyphylla and Larix olgensis
population were spindle type, Lognormal function can represent the relationship between age and number of
individuals. Dynamic index V', with the order of Alnus hirsuta (9.57% )> Betula platyphylla(4.02% ) > Larix olgensis
(1.83%) , the populations tend to be stable, and the populations enter the transition phase of recession. The mortality
was high in early stage, the number of saplings was gravely insufficient. The survival curve of the Beiula plaryphylla
and Alnus hirsuta population indicated that it approached a Odum-B; type, however, the survival curve of the Larix ol-
gensis revealed that it approached a Deevey-I type; Four survival functions curves suggested that the Betula platyphyl-
la, Larix olgensis and Alnus hirsuta population would have an early increase then recession in mid to late-stage. Spec-
tral analysis of the population demonstrated that the first harmonic have a significant on the dynamic of population,
there was not a marked periodic fluctuation in the progress of natural regeneration of Betula platyphylla, Larix olgensis
and Alnus hirsuta, the development of whole population trend to stability; The time sequence model predicted that the
number of old age individuals would ascent in the coming two, four and six age classes in Betula platyphylla, Larix ol-
gensis and Alnus hirsuta populations, but the regeneration seedling was rare, so the population tend to degenerate are
inevitable. Forest-swamp ecotone are more sensitive and vulnerable to environment change, humanactivities have a sig-
nificant impact on the development and evolution of Betula platyphylla, Larix olgensis and Alnus hirsuta populations,
which improve the risk of forest transition into swamp, therefore, we should minimize disturbance and strengthen the
protection and management of vegetation communities on forest-swamp ecotone, so as to create favorable conditions for
the succession of forest-swamp ecotone communities to forest.

Key words: Betula platyphylla, Larix olgensis, Alnus hirsuta, population dynamics, life table, survival analysis,

spectral analysis, time sequence analysis, Changbai Mountain
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Table 1  Diameter distribution of Betula platyphylla—Larix olgensis forest
#9454 Diameter distribution (em)
TRy 582
Tree species Total
0~5 5~8 8~12 12~16 16~20  20~24  24~28  28~32

FA#E Betula platyphylla 1 13 39 31 21 12 7 1 125
114 Populus davidiana 0 0 0 1 5 5 3 0 14
K TEMH Larix olgensis 5 27 34 18 12 6 3 0 105
THRKER Alnus hirsuta 0 11 35 13 1 1 0 0 61
Bk Quercus mongolica 8 10 0 0 0 0 0 0 18
25 5M Acer tataricum subsp. ginnala 4 3 0 0 0 0 0 0 7
TLAAM Acer pictum subsp. mono 5 7 0 0 0 0 0 0 12
M Acer pseudosieboldianum 0 2 0 0 0 0 0 0 2
KM Fraxinus mandschurica 3 3 3 1 0 1 0 0 11
B4ZE Padus racemosa 0 3 3 0 0 0 0 0 6
FM Ulmus davidiana var. japonica 0 0 2 0 1 0 0 0 3
M Tilia amurensis 0 1 0 0 0 1 1 0 3
21 7K Picea koraiensis 2 1 0 0 0 0 0 0 3
ZI¥8 Pinus koraiensis 0 1 0 0 0 0 0 0 1
W B Phellodendron amurense 1 0 0 0 0 0 0 0 1
IFHF Malus baccata 1 0 0 0 0 0 0 0 1
B3t Total 30 82 116 64 40 26 14 1 373

FhE BAK 1 36.00% .36.19% F1 62.30% , B )5 &
I ~ VIS, A R0 E 52 50008 38 st 3, 11 i
FT RS A Tl v 0 2 5 bk, A 5 H R B SR %L
1 0.80% F1 1.64% , 1 V& M AR FRBEAS A% H &
A 20 bR, P RE BRI 3.81%, HME—K
75 RS O R A 28 0 1 o A IR BT o He R
K, & AR FAREIT 5 BN, R R K E
TS LA SO AR AR A S B iR a3,

XF AT A % 9 S AR 8 B 2Z ] 19 OC 3R
AN [FVER 2= B AU A7 813 43 B 38 2o % S8 g6 A i 1
READL, 16 428 fe pE il e A A0 | F 5 0E B I fE K TR
W AR A AR R 1Y) A % 25 4 2o A R AR AT DT
Lognormal PRERAE, b 5 PR 50 3R B B AU IR I 25
oM KO (6 2) o BRI BE, T R 2 A AR

AN [ PR A S — AR B O A

3.2 af—K G Bt BB FEL LD S
oA R 3IATLE M, (M K A L L
ZRFEAR Bl R A <08 2 2 R) A A i i A8 Ak 3l A 4R 2K
Vo VLIBNF 0, RS T | TSR ECH /N T48
T % ; & A Fh BE 47 % 45 #4500 A8 b 2 &5 48 2K
(V) SRR ) I AR FE AR (47.84% ) > 11
HE(28.16% ) >KK V& I FA (22.00% ) , 75 7% &I
ZANAN RIS BT T I, A Fh B G 4540 sh 2
FREC (V) R RN RS KW O I R KK
(9.57%) > HE(4.02%) >K A IEMHA (1.51%) ,
V' T 0, BEAL T RS B A BRI R 445 44
XoF BEAIL T 4 SRR R 5 P oA T AR FE K (0.200)
>EHE(0.143) > K FATE M4 (0.083) , Bl FI#E K
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R2 AEHBRASHBZENEEXER

Table 2 Regression relationship of diameter classes and individuals in different populations

Z R0 Parameters

FhEE Population ] 9 455 75 Regression model R? P
a b c
19 B 2

FI# Betula platyphylla R [ 05 (1“(’[6/0)) ] 1571632 03237  3.6751 09811  0.0026

. B H- RN . . X h

K F1 7R Larix olgensis 112.0475  0.3853 33130 0.952 8 0.010 3
ILARFEA Alnus hirsuta 114.224 6  0.216 5 2.963 3 0.999 9 0.008 8
Ry REL

Note: x. Age class;y. Number.

R3I TEBERREHIETHIEH
Table 3 Dynamic index of population sizes structure

¥ Population V1 V2 V3 V4 V5 V6 v, v,
14 Betula platyphylla -100 -73.33 22.22 37.14 54.55 90.00 28.16 4.02
KI5 Lariv olgensis  —91.30 -39.47 44.74 19.05 76.47 — 22.00 1.83
T RAEA Alnus hirsuta -100.00 -71.05 71.05 90.91 — — 47.84 9.57

140
1 B# Betula platyphy!la
1 KAEM Larix olgensis

120 EEE L FIEK Alnus hirsuta

N
o
o

ANMEKE Number
o ®
S 3

ﬂ
RN

| Il I v Vi VI

840 Age class

K1 M s R DL SR I O A7 0 45
Fig. 1
Betula platyphylla—Larix olgensis forest

Age structure of the dominant species in a

F v I R A RS R B B S T A Y, (H L2 B
RIS, HXI B HUR
3.2 RS FEEB&ST

ARG 2% % G VR B 2 i 9 AR R 9 A L
FOLARREARRIRE A iy 32 (R 4) , BERS S I3 I, A1

HE A T R I AR A AR TR o A A7 15 K 1 7
55 1~ M 00Z 2 Th i 5 8 A0 BEAIR, L HERTL R
FEAFNEE 0 2E Ay 2R o I9HESE T R B Rk,
K IAFIRE o 7255 1 i PR K, Bl J5 3% 7 b5
i, WAk, FAHEFNIL AR FE AR RESS 1 e A L 1
g NE, KEEHRFREE 1 D% ¢, 2/0
T 0,

A3 BILAAE G 2 B Ind, BET-3 g WA
b, ARS8 A B A AR R 1 9 i A DL R AL R
FAARFREA A Mt AsE TRl Ze (K 2) . hE 2 7]
1, EHERLL AR RS AR R B A7 305 48 T Odum-B;4
BIGERLT S ML) | K 1 7 R T A 7715 1 2
YN Deevey-1 A, FETR AL WoR , H#E K H7%
AN FIIL ZRAE AR FIRE R FE T3 ¢, 249 52 B 3 fin
P, FET R LA BRI A KA
A LA L AR RS AR 4l 1 152 4% B Be A~ 1R B0
D PR R AR AR RERR E MR TR AT
33 £HFESN

FIHE K AL L 2R RS R B RE 44 2R
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Table 4  Static life table of Betula platyphylla, Larix olgensis and Alnus hirsuta
, R/ AR
A4
Fﬁil i A mrx]i B Diameter a, lr lnlx d‘ q, LX T\ e, KX
opulation ge class class /Age
e I 0~2.5 cm 0 0 — -267 — 133 2778 — -2.565
Betula platyphylla
Il 2.5~7.5 cm 12 267 5.586 =733  -2.75 633 2644 9917 -1.322
ii| 7.5~12.5 cm 45 1000  6.908 222 0.22 889 2011  2.011  0.251
v 12.5~17.5 em 35 778 6.656 289 0.37 633 1122 1.443  0.464
\ 17.5~22.5 cm 22 489 6.192 267 0.55 356 489 1.000  0.788
Vi 22.5~27.5 ecm 10 222 5.404 200 0.90 122 133 0.600  2.303
VI 27.5~32.5 cm 1 22 3.101 22 1.00 11 11 0.500 —
I EF AN I 0~10 a 2 53 3.963 =553  -10.500 329 2408  45.750 -2.442
Larix olgensis
Il 10~20 a 23 605 6.406  -395 -0.652 803 2355  3.891 -0.502
m 20~30 a 38 1000  6.908 447 0.447 776 1605 1.605  0.593
v 30~40 a 21 553 6.315 105 0.190 500 829 1.500  0.211
\ 40~50 a 17 447 6.103 342 0.765 276 329 0.735  1.447
VI 50~60 a 4 105 4.656 105 1.000 53 53 0.500 —
ILARMEAR I 0~2.5 cm 0 0 — -289 — 145 1 605 — —
Alnus hirsuta
Il 2.5~7.5 cm 11 289 5.668 =711  -2.45 645 1461  5.045 —-1.240
ii| 7.5~12.5 cm 38 1000  6.908 711 0.711 645 816 0.816  1.240
v 12.5~17.5 cm 11 289 5.668 263 0.909 158 171 0.591  2.398
\% 17.5~22.5 cm 1 26 3.270 26 1.000 13 13 0.500 —

T a,. 76 x PN DRIAEEG 1. AF x BBOT AR AT I B (— A AL 1000) 5 d,. M\ x B ot 1 BSGUWIBRHEILIE T %L
g ox B+ LIRGUNIEIZET A L, M x 3w+ 1B IRRIDI DY B AA 30 B AR T, Mo BB « I MR SE e, EA »

WA VR B4 A o U R B I R A i K. FRREE R R (R AL o

Note :a@,. Number of survival individuals; I . Standardized number of survivors from the beginning to x age grade; ¢g.. Number of mortality

from age x to x+1; L _. Number of survival individuals from x to x+1 age grade; T,. Total number of survival individuals from x age grade;

e . Life expectation of individual at x age grade; K . Disappearance rate.

x5 B KAEMRMITREARFMENEEES
Table 5  Periodic fluctuation of Betula platyphylla ,

Larix olgensis and Alnus hirsuta

FPHE Population A, A, A,

HHE Betula platyphylla 1.7743 0.6598 0.1610 0.1610

KT Larix olgensis  1.173 0 0.5445  0.075 3

LZRFEAR Alnus hirsuta 1.8348 0.2698 0.269 8

7RI P 3 R, B 3 T, B R
BT, ETMERIE AR AR RE S, 1 P, 128 A5 1L R
HIE, S, B0 FWE, F 3 ETF, — % b K 1
SEFRARI B S, 5 1 ~ L 1 TF, B 5 7 i b
{16, F ) 0 32 80 0 %6 F W T i 4 b T B9 728 4L 11
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