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Abstract: Picea purpurea is a unique tree species in China. To determine the population survival status and dynamic
characteristics, natural P. purpurea forests at Zecha valley in Gahai-zecha nature reserve were used as the study organisms.
Based on field surveys and data analysis, a population structure diagram, static life table, and survival curve were drawn.
Using the method of the analysis in amount and survival analysis, population survival status was determined. The population
dynamics were predicted by time-sequence model, this study aimed at revealing the population structure and dynamic
characteristics of P. purpurea in this area. The results showed that the P. purpurea population age structure, height
structure, and crown structure exhibited an inverted ‘]’ type. The P. purpurea population had a strong natural rebirth

ability, the seedlings and saplings were rich in reserves, juvenile stage mortality was high, and the survival curve of the

EEWB AR RIW H (144FKCK072) 5 H AT #Rl B3 H (2015kj051, 2016kj058, 2016kj060,2017kj041) 5 744 B J5L 75 4F 157
AA TR

75 B H#5:2017-10-20; ¥ £& tH kit B 81 :2018-00- 00

# W IHAEH Corresponding author. E-mail ; jiaoj@ gsau.edu.cn

http ://www.ecologica.cn



2 S % 38 &

population conformed to the Deevey-Ill type. The survival analysis also showed that the population of P. purpurea was
characterized by a sharp decline in the early stage, and stability during the middle and late stages. The low survival rate of
seedlings and young trees caused by competition and self-thinning was the key factor, which affected the natural
regeneration and population structure of P. purpurea. The population dynamic index V> 0 indicated that the population
belonged to the growth type, and V', was close to O indicating that the population tended to be stable. Time series predictive
analysis showed that the number of Picea purpurea individuals have increased after the 2, 4, 6 and 8 age classes, the
population showed a degree growth trend. It was indicated that the establishment of the protected area had relatively completely
preserved the P. purpurea population in this area. The population had adapted to the current living environment, could achieve
natural regeneration, and had certain growth potential. The population regeneration of P. purpurea was subjected to
establishment limitation. The survival rates of young seedlings and young trees were too low. Appropriate anthropogenic
interference measures could be adopted to promote population renewal and growth. The keys to population regeneration and

development were to protect the survival environment of the seedlings and improve their quality and survival rate.
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Table 1 Division of structure class of P. purpurea population
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Age indexes Age class growing period Height index Height class Crown index Crown class
0—5 I BRI 0—0.5 1 0—2.5 1
5—10 1 AN 0.5—1.5 2 2.5—5 2
10—15 1 1.5—2.5 3 5—10 3
15—20 v 2.5—5.0 4 10—20 4
20—25 v rhRy 5.0—7.5 5 20—30 5
25—30 VI 7.5—10 6 30—40 6
30—35 VII 10—12.5 7 40—350 7
35—40 VIl 12.5—15 8 50—60 8
40—45 X JIRAERY 15—17.5 9 60—70 9
45—350 X 17.5—20 10 70—80 10
50—55 XI 20—22.5 11 80—90 11
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Fig.1 Diameter class structure of P. purpurea population Fig.2 Height class structure of P. purpurea population
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Table 2 Static life table of P. purpurea population

L5228 W PHENR/ om

Age class Age class index A o L fnl, . s L . o K. S
I 0—S5 908 1110 1000 6908 785  0.785 608 954 0954 1536 0215
1l 5—10 251 239 215 5372 128 0593 151 346 1.606  0.899  0.407
m 10—15 129 97 88 4.473 41 0471 67 195 2217 0638  0.529
v 15—20 46 51 46 3.836 18 0.390 37 128 2748 0494  0.610
v 20—25 21 31 28 3.341 9 0332 24 91  3.186 0.404  0.668
VI 25—30 31 21 19 2937 5 0.289 16 67 3523 0342 0711
VII 30—35 26 15 13 2.59 30256 12 51 3754 0296 0.744
VIII 35—40 13 11 10 2.300 2 0230 9 39 3.875  0.261 0.770
X 40—45 4 9 8 2.039 2 0.208 7 30 3.882 0233 0.792
X 45—50 6 7 6  1.805 1 0.19 6 23 3771 0211 0.810
X1 50—s55 5 5 5 1.59% 1 0175 4 17 3540  0.193  0.825
XII 55—60 5 5 4 1.401 1 0.163 4 13 3.187 0.177  0.837
X111 60—65 7 4 3 1.224 1 0.151 3 9 2708 0.164  0.849
XIV 65—70 3 3 3 1.060 0 0142 3 6 2102 0.153  0.858
XV 70—75 2 3 2 0.907 0 0.133 2 3 1367 0.143  0.867
XVI 75 Lh 2 2 2 0.764 2 1 1 0.500

1 ARECAFTEEL, Standardized survival ;d, s SREILFET-%] , Standardized deaths;q, : JET= % Mortality rate; L, ;o 5] x+ 1 #% 22 ] B 391 18] 7775 4~ 1A
#, Individuals who survived the interval from x to x+1; T, . 5 x WY EBL S x IR HAI AR BEL, Total number of individuals from level x to greater than
level x e, : AR | Life expectancy ; S, SENEHR  Survival rate; K, : NEERE Killing rate
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Table 3 Dynamic index of P. purpurea population

e IR R e AR e BIRS R V€ TR
Age class Dynamic index class Dynamic index/% Age class Dynamic index class Dynamic index/%
I—II v, 72.36 X—XI Vi 16.67
II—III V, 48.61 XI—XII Vi 0.00
—I1v V3 64.34 XI—XIII Vi, -28.57
IV—V vy 54.35 XIT—XIV Vis 57.14
V—VI Vs -32.26 XIV—XV Vi 33.33
VI—VII Ve 16.13 XV—XVI Vis 0.00
s SR8 v,
VII—VIII v, 50.00 i " 62.49
Population dynamics index
LT P URAE bR V',
VIIT—IX V 69.23 HEBLFARBUR A V', 1.95
Rrandom disturbance index
LTS ARR P,
IX—X vy -33.33 HBL AR P, 3.13
Rrandom disturbance probability

3.3.2  IfEFSHM

PASER AL G S PRATI0 B0 U6 K , $2 I8 — U BIHERS UL T A W A AR 2.4 .6 .8 MRS AT
TR, 3R 4 TR TERR 2,46 .8 MBGUR SR AR R B AT 1IN 7] — W 9 22 I i 1] B i<
SRR Z . RTUL, th TA AAiER E T B AR B AR R SRR Y BB 2 DR R R i A 2
HAFEMTAINS S i, Rl LR M T3 B

4 Z5iie

4.1 FPHEGHRRE
AT LERTIR  B R AT RE B IS 2 | 5 B I R i % 0 A8 Ak R A L 357 B AR« 7 0 2 vy 2 g
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it f 5 R TR AARE B I, = BEGURTE R 0 0 35 AR B8 e ARGl 4 B &
R, ARG SR I, X5 /5 AR5 X R LU ( Pinus densata) 5K X 2R MR ( Quercus liaotungensis )
MR SE SR — 80, CATFIT R, 2 B B AT i Rt v o B R AUk B B2 R U A 2 ]
AR AR RETRT A BRI 7 SRR A A iR, ULIARREE A SR TERTRE i, A SR AR T B 4 K
HREE N M ATERE T, B A A R b X BRI 25 (RIS e AW IR, 2 g R R sE T, Zad 554 Mo PR R i
WG ARG N R EA TRSREVAEL O™ AR TR & AR AR N AR 2 RO ik TRE

F4 ERZUMBHEINSHEFRFIHN

Table 4 Time sequence prediction of number dynamics of P. purpurea population

42 SRRAETER
Agdf\iss Sli”:j:i?fl{uﬁﬁer M M s M
I 908
1T 251 580
111 129 190
v 46 88 334
\Y 21 34 112
VI 31 26 57 228
Vil 26 29 31 84
VIII 13 20 23 44 178
IX 4 9 19 24 65
X 6 5 12 17 35
XI 5 6 7 14 19
XI1 5 5 5 10 14
X1 7 6 6 7 12
X1V 3 5 5 5 9
XV 2 3 4 5 6
XVI 2 2 4 4 4

My AR 2 ARG 2 IR PR EAF T 4L, the number of surviving individuals at each age level after the next 2 age class; M, ; &K% 4 ARG ¢
L% E‘]ﬁﬁiﬁ{ﬁﬁ(,lhc number of surviving individuals at each age level after the next 4 age class, -+

4.2 A RAAEERD

e A= i R FNAE I M2 T LA S A B B SR8 B AR BRBE s WAL . XA A R A e 3R B SR =
FZRTIABE TR 5, B AR 3G T, FE T BT 2R 0/ J3E 2 e AT, A= i 0 B2 {1 2 200 ) 18 DR S 3 U Ut
JN TG Deevey— I #Y X GAER A R A2 (P. schrenkiana) BIBF 45 R AH ] , ) IS 0
WA —E 225, AT PTG M2 Pk — 2R B — R KT BT A 2 BRBE PR 7T R 52 i R B A7
TRBLI FEE R,

SERDZEZFREYE A6, BT B R A T 40 v oA e S 2l e S O IR 3% 4 ) i SRS B4
TP IR R BERFU « F B ARSI R HE R U AR 0 KRS A S AN AR EE /AR By
B, MAh AU A A A XIS IR A RS el AT, A A K B — i s BE | BRI ) A L 3
FrHNE G RB T BT KB IR S 0], X AR KRR E BT 1 2l AR e A MO )R , PRl A
W, i TS I] B IR R BRI S 4l i 55 4 70 59, BUB Ll AR TE R 1 T —ZOMROR R BER 4 & i A
DS R RS SRR R Y “ RS . SR AT BAMESR AR SRR X 25 55 | B G e £ i 7375 34l
FLRE VAR 22 A7 15 BRI v 1) JB i e /N 2 22 Ji 9 AR K B B 4 2 s W S8 Y TRl

4 A AE PR ECAAE I 2T R U AR SN R L A 5 B A L AR AR TR R R B SR R
PR S AR B RE R, X 5 AR A R AR TR IR o M 4 SR — 8, 5 A AN X e LD AR A
LTSI (P. tabuliformis ) VP 25 45 AT IURIF] . ARAE D48 0 O RIFSE AT, 25 42 RO LRt
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1 121—160 a, MM L R AR AR 131 a, BIEE R 242 5 O A PR VE 34 R 305K 28 30 8 2 0
A 6 238 PR BSCPATR FA AR AT A AR XU SR S AR AR R A
4.3 PS5 kEEH

FEERCE B A R RN AFRE 1 5 PR AR B FH B 45 S5 it I] 3 8] 40 B S 0 5 b B A SR AE A 45 4
TR SRS PAR T B PRI R o 25 W0 2 A e v RS ok ) IR s AR AR O 2 46,8 4
WG, AMABCS A AN R AR BE R 3G I, R RFECRE AL S B (V, = 0.625) A IE(EH — LU S R R A28 THE KA
Pl X5 AR AR e 1 LIRS T 2 R KB AZ (A. georgei ) BITFFTAE SRARML . wf DT L , 70 RBP4 0
AR T, Rk — BRI R AP AR 70 A A A AR AR5 5 SR S 8T, R Rl R
R A, BLAh, RIS S48 B0V S 5 Sl WA B Ak T SR AN ARURR S 012 V—VT I8 2, 485 IR BT O
FIMA O B AR AAERE ST, A BN O ASE AR B /> 2 Lk s AR vl g 240 ) T4 8, 78
IX—X Fl XT—XIT #4898, £ i A AR AR 2 A B R 1 S8 T #0006 52 i B R0 i sh A 1, (H N
AT A A7 BT AR BE UL, WP FE T AR /IR AR 7 430 1 )2 25 TR0 TR AR AL T 324, A A7 S50 ) T o
AR 7 i A, B N VR TR A A P B B PERE RIF R Sh SRR R G 3O R TR R = A R i 8
K,
4.4 FORETH AR L

)b B T B SRR AL R A BRIy D B A 1 00 e i 3 B I 1 B
AT 257 SRR XA ST AR DX 38 1) 8 SR 2 A2 KR RAT B T U (AT, BT AN A 0 I, PR IRESS R AR X 5
%, B RAFRIESRYE B — e KWy, BE T IR , 5 5 A2 40 0 IR 5 A 5% i 0 B s
2 1 A A O LSS SR R R, BRI O A R 2 A b a7 HA R R R e, 7 B U Y
T AR X S AL A0 A1 X5 250 - U 22 AR DR 48 EL A 58 4, Rl YAy AR R TH LSRN 22 MR D
PER B, A AR (B, bRl UL BRAZ [ B A WA R P AR BT B 7 A8 A Rt 3 3 5 e 0y
WM R A AFIRBE M A B B R AR S ahAs, DI a] RASREIN , 220 - 0] 227 b X A0 45 51 2 A2 P e oo 22
2 HE BRI, WELh T SR B B 2E K PR A B i

ST BEANBLIR , B WUTE A I A 208 v 7 224 B ISR X 40 AR A7 RS A L B RN ke 3 1 00 O AT I
RA PR K SR PRI, PR EGE 24 i R T IR, W TR N o 4, B0 v AR A R
e USRSy B gl A s N T SN AR AL T 1 i B, S gl B S SR R A K s ] AR R T R A
M N TR, B A MR 2 55 8BRS BI  E R AR 2 A AA, AR 5N MROR T 22 () a0k AR e
2 A AR E ] RIS s A B B G BE AR T, B L R A B R A R R X A
B HIRBE 1 WA T 33 (R, 7 D 4T AR R AR A AKEL AR AT R, JURE ST ORI B0 1 D B 45 44 B 4 Bk
B, BRI T R S AR R R S i — 2538
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