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Abstract: [Objective] This study aims to investigate the population structure characteristics of Quercus
mongolica on the south slope of four old volcanoes in Wudalianchi, reveal the survival status of the population
and predict the population development trend, so as to provide scientific basis for the succession, restoration and
sustainable development of forest vegetation in Wudalianchi. [Method] Based on field survey and data
analysis, the population age structure diagram, static life table, and survival curve were drawn. The population
structure and dynamics were studied using survival analysis and quantitative dynamics analysis. The population

development trend was predicted by time-sequence model. [Result] The population of Q. mongolica in the four
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volcanoes was young and insufficient, mainly composed of mature trees of age class V—VI, which showed a
stable population, and the survival curve was Deevey Il type. The survival analysis showed that the four
populations gradually declined in the early stage and tended to be stable in the middle stage, but the risk
function increased sharply, and the population began to enter the physiological decline period after this age
class, indicating that the population had a decline trend in the later stage. The population dynamic analysis
indicated that the population index V,,; of Q. mongolica in East Jiaodebu Volcano, Xiaogu Volcano and South
Gelagiu Volcano was greater than 0, belonging to the growing type, and V', was equal to or close to 0,
indicating that the population was a stable type. The population dynamic index V,; <0 and V,;<<0 in Wei
Volcano indicated that the population was a declining type. And the four populations were highly sensitive to
external random interference. Time series prediction showed that the number of Q. mongolica individuals of the
four populations would decrease after 2, 4, and 6 age classes in the future. [Conclusion] The four populations
are stable at present, but the number of individuals decreases significantly due to the limited resources in the
sapling stage, which leads to the low development potential of aged individuals in the population and forms a
bottleneck of regeneration and development, and the population tends to decline in the later stage. [Ch, 5 fig. 5
tab. 40 ref.]

Key words: Wudalianchi Volcano; Quercus mongolica; age structure; static life table; survival curve; suvival

analysis; population dynamic index
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Table 2 Static life table of Q. mongolica populations in Wudalianchi Volcanos
WX e A, a, I8 In/, d, qx L, T, e K, S,
I 28 229 1000 6.908 162 0.162 919 3111 3.111 0.176 0.838
Il 0 192 838 6.732 162 0.193 758 2192 2.614 0.214 0.807
I 0 155 677 6.517 162 0.239 596 1434 2.119 0.273 0.761
\Y 3 118 515 6.245 162 0.314 434 838 1.626 0.376 0.686
AREEAEAT 1L
\% 13 81 354 5.868 162 0.457 273 404 1.142 0.610 0.543
Vi 81 44 192 5.258 162 0.841 111 131 0.682 1.838 0.159
VI 149 7 31 3.420 26 0.857 17 19 0.622 1.946 0.143
VI 1 1 4 1.474 4 1.000 2 2 0.458 1.474 0.000
| 41 446 1000 6.908 193 0.193 904 2608 2.608 0.214 0.807
I 0 360 807 6.694 193 0.239 711 1704 2.111 0.273 0.761
N | 2 274 614 6.421 193 0.314 518 993 1.616 0.377 0.686
\% 2 188 422 6.044 193 0.457 325 475 1.127 0.611 0.543
\ 44 102 229 5.432 193 0.843 132 132 0.577 1.852 0.157
Vi 261 16 36 3.580 36 1.000 18 18 0.502 3.580 0.000
I 21 260 1000 6.908 154 0.154 923 3269 3.269 0.167 0.846
I 3 220 846 6.741 154 0.182 769 2346 2773 0.201 0.818
[l 3 180 692 6.540 154 0.222 615 1577 2278 0.251 0.778
B I\ 2 140 538 6.289 154 0.286 462 962 1.787 0.336 0.714
N 5 100 385 5.952 154 0.400 308 500 1.300 0.511 0.600
Vi 49 60 231 5.441 154 0.667 154 192 0.832 1.099 0.333
VI 125 20 77 4343 77 1.000 38 38 0.494 4343 0.000
I 38 158 1000 6.908 196 0.196 902 2557 2.557 0.218 0.804
I 4 127 804 6.689 196 0.244 706 1655 2.059 0.280 0.756
— i 8 96 608 6.410 196 0.323 509 949 1.562 0.390 0.677
\% 11 65 411 6.020 196 0.477 313 440 1.070 0.648 0.523
\ 158 34 215 5372 196 0.912 117 127 0.590 2.428 0.088
Vi 143 3 19 2.944 19 1.000 9 9 0.474 2.944 0.000
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Volcanos
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Figure 3 Mortality and vanish rate of Q. mongolica populations in Wudalianchi Volcanos
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Figure 4 Survival rate and cumulative mortality rate of Q. mongolica populations in Wudalianchi Volcano
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Figure 5 Mortality density and hazard rate of Q. mongolica populations in Wudalianchi Volcano
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Table 4 Dynamic index of Q. mongolica populations in Wudalianchi Volcanos

T SR £ PO O s o o AR
4 100.00 14 85.71 4 100.00 14 89.47
v, 0.00 vy 0.00 V,  —100.00 vy ~50.00
Vi ~100.00 Vs 3333 vy 0.00 Vs -2727
v, ~76.92 vy -60.00 2 ~95.45 vy -93.04
5 Vs -83.95 Vs —gogo | MR Vs 5314 | AREIERIL 9.49
ARAERAL Ve gsea | BN Vs -60.80 v, 2.82 Vy 15.79
v, 99.33 Ve  —19.86 Vi 0.00 Vi 0.66
Vi 45.92 Vi -1.42 Proax 0.07 Proax 0.04
V' 0.00 Pra 0.00
Ponax 0.00
YV, RenBn+ G A B RS SIREG Y, 2 2SR TR R B B L S8 G v 2% RSN T YR Rt
B B TE

x5 EXREMMLSEEARREHEE SN B R 5

Table 5 Time sequence prediction of number dynamics of Q. mongolica populations in Wudalianchi Volcanos

WIEIX e EhREEE M, M, M; FFEIX we  EhRFER M, M, M
I 28 I 21
I 0 14 Il 3 12
m 0 0 I} 3 3
S \4 3 2 8 Bl v 2 3 7
\Y 13 8 4 \Y 5 4 3
VI 81 47 24 21 VI 49 27 15 14
Vi 149 115 62 41 VI 125 87 45 31
VI 1 75 61 41
I 38
I 41 I} 4 21
" I
/MR
v 2 2 11 Vv 158 85 45
\i 44 23 12 VI 143 151 80 60
Vi 261 153 77 58

UL MoFOR AR ES 2R G AR PRI AT A MR R AR 21 4 IR SR IR MATHE R MR AR E
b 64 LT A R TR I AR

UNEIR i
33 MEBEMNAZRED

YRR R SRR 2 BB K AR, AU YR NP R RIS, [FEHE A PR R ARG 1S
NEREFRCT S BRA I A AR IR S5 40 5 Zh AR FRIE 5 H B SR A IR SRS S IR DA G . ARSI A &
e 4 KL S T BRI b P 4 AR L #0 ARBE T, RS oty BRI R 0% S AR M3 ok A PR A A
i AREE A T S B A A B 5 AR R Z B AR EJEMOE R BT MISET, ¥k
DU AR B A h A4 523t AR p AR 2 ) s I G AR K i Rt eh VARG I SIS AR TE BT D7 T
ARG, HH B IRIRTRNT RGO, ARG BRI S AR RS M E R R . A
FE, 4 KO RSO BR A PR ST IR A S R A ZE I 9 V I LR b T S FE S R AR A A b o b
RESh SR8 s T B R B GBI Y, TNTI A 19 52 oy R 2B ) 2 e e A T e R o A T 1 ) e
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U, Iz AR A BAKIZBE ST, S MR AT i) B A AR5 1 B0 T R il K L S AR AR A R
TSI BB £, B8 W I AR S AR BE R A R AR . ASBIFSE X 1974 4F i il a7 oK 3% s
ARG D BIALA , Gl AR SR BOR MRS, PRI AR TIZ X I ARG . 24RO RE e A A
B BEE SRS, R T E M B B AR, ELAE ORI T K L R AR g R e
B O T B K LA - FARE -2 TS IR Larix gmelini 51 VRSB, ZBILGA & b R HUy
A A LK Pinus koraiensis 2% o 1EZWIK ITBOIRIGE ARG “ I 7 b3 A3 X6 223 AN Al B i MR
B AU, AR FERIEVTAR S S BRAO SR B . SN BRMAEAR B RIE ST T
SIE W R R MR AR, B N ZLRN R R SR DLETAR A AR A A1 R TR S MO /N 221
SFHU YRR, FRTDYR T EAR A IR ORI XS R T ZOAR Al i gl A R ARSI X 5¢
HOARFIREHAL AL HE LSBT, AEBE o0k, ELLHERR I T VR B AT RE, 7ECA SN R T
THOLT, SEMARMER ARG S A ML 2, 10 M PR BELL A B R TR ST 1 i A 15 ok
— A5

4 b

TRIEM 4 F 2 W JOL SRR YR A RGeS, HHATA b, AR S, B
AN Y. FhE A AR BB R PRI MASE TR, 2 T RRER SRR R, RREEAY IS T
TN R P HIBNAE R L . ARKRBEE | B MARRARTEE | JET, MR TR, HXT
KINAEZS A T HISE BRA R sl S U A A TR BE— AT
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