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A prellmmary study of populatlon dynamlcs of Picea crassifolia in Qilian Mountains, Gansu
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Abstract Sixteen demonstration terra (20 m x 20 m) were investigated in Qilianshan National Nature
Reserve to study the population number dynamics and age structure of Picea crassifolia Kom. by means of
" the survival data analysis and the static life table. The results indicated that different population had
different age structure, lichen- and grass-P. crassifolia forests ‘were decline populations, shrub- and
Pedicularis sp. -P. crassifolia forests belonged to increscent populations. The survival cruve in 1 -5 age
class was abrupt with high death rate of population, while the survival curve after 5 age class was even
with low death rate. When checking up survival curve type with the exponential equation and the power
function, the results indicated that the survival curve of lichen-, grass- and standardization P. crassifolia
forests accorded with Deevey Il curve, while that of shrub- and Pedicularis sp. -P. crassifolia forests
accorded with Deevey I curve. The regression analysis of population number change and the correlativity
analysis of ecology age of P. crassifolia with environmental factors showed that the change of survival
number of P. crassifolia population was correlative with population density.
Key words: Picea crassifolia Kom. ; life table; survival curve; population dynamics
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Table 1 Age structure in different populations of Picea crassifolia Kom.

FFEERTFIEE/ M - hm ™2 Number of survival individual in different ages

T
Population') |0, 30a S0a 70a 90a 110a 130a 150a 170a 190a 210a 230a 250a 270a
A 2417 375.0 12542 3625 129.2 417 25.0 25.0 292 125 0.0 0.0 0.0 0.0
B s6.3  93.8 312.5 162.5 125.0 25.0 18.6 56.3 43.8 250 188 0.0 188 6.3
C 20125 262.5 325.0 137.5 50.0 12.5 125 125 00 0.0 00 00 00 00
D 425.0 1150.0 1075.0 475.0 175.0 25.0 0.0 25.0 250 250 0.0 0.0 0.0 0.0
E  683.9 470.3 741.7 284.4 119.8 26.1 141 297 245 156 47 00 47 1.6

DA, B8 - ¥ =M Lichen-P. crassifolia forest; B: WH - HIE B M Grass-P. aassifolia forest; C: BEA - HiE =M Shrub-P.
crassifolia forest; D: B%E - FWEIEHR Pedicularis sp. -P. crassifolia forest; E: FEMEAL BB S MK Standardization P. crassifolia forest.
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1 ABEUARMRBHEENS
Fig. 1 Survival curves of different populations of Picea crassifolia

Kom.
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Fig. 2 Standard survival curve of Picea crassifolia Kom.
population

Table 2 Models and parameters of survival curves of different populations of Picea crassifolia Kom.

R Y =ax” Y=ae
Population RS Model F R In a HE A Model F R Ina
A y=774 741.00x">% 182.7990  -0.9703 13.56 =637. 34 0057 3= 88.184 5 -0.9575 6.46
¥
B y=58332.47x 1% 139.0084  -0.9594 10.97 y=682.32¢ %07 108.7458 -0.9490  6.53
C y=301726.50x"%" 554184  -0.9499 12.62 y =1 209, 28¢ 0090 &= 178.3683  -0.9836  7.10
D y=220986.70x "%  45.8846  -0.9228 12.31 y =979. 68¢ 002 Bl 57.829 3 -0.9373 6.89
E y =839 940.60x " >*>  209.636 1 -0.9726 13.64 y =440, 47¢ 076 % 123.5028 -0.9546  6.09

3.3.2 AAENM

DA, B8 - FW S M Lichen — P crassifolia forest; B: B - H# =M Grass-P. crassifolia forest; C: #ER - %% = A Shrub-P.
crassifolia forest; D: D55#; - BRI Pedicularis sp. _P. crassifolia forest; E: P ZAZHK Standardization P. crassifolia forest.
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FHEMAHKBRTFERAER0~50 a i, NfE
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90 a LU MM B EK, RN T RERE,
EASERS /N, FET- B HE LK, 0 ~ 90 a BY R EEAY
FET-BEE T RE A, 110 a URSETHERK,
3.3.3 AEHFEAGEEIN NE1FE2
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N, = -0.158056 3 N, + 2.389497 19, r =
~0.684 (10 ~90 a) ,r,,, =0.606;
N,,, =0.624 478 5 N, —-0.373 085,r = —0. 617

(110 ~190 a),

£3 WEZEREMBNIFELESRY
Table 3 Standard life table of Picea crassifolia Kom. population'

%f;‘;/a al Ix dx ex qx kx
10 27.35 1000.00 598.11 1.69 0.6 0.91

30 18.81 401.89  240.13 1.71 0.6 0.91"
50  29.67 161.77 96. 85 1.75 0.6 0.91
70 11.38 64.91 38.82 1.88 0.6 0.91
90 4.79 26.09 18.13 2.35 0.69 1.19
110 1.04 7.96 2.23 3.35 0.28 0.33
130 0.56 5.72 1.61 3.26 0.28 0.33
150 1.19 4.12 1.16 3.15 0.28 0.33
170 0.98 2.96 0.83 2.99 0.28 0.33
190 0.63 2.13 0.60 2.76 0.28 0.33
210 0.19 1.53 0.43 2.45 0.28 0.33
230 ' 0.00 1.10 0.31 2.02 0.28 0.33
250 0.19 0.79 0.22 1.42 0.28 0.33
270 0.06 0.57 0.57 1.00 1.00 0.56

Dal; £ 7% $t/# Survival individual; . $5 #E 77 7% H % Standard
survival rate;dy: JET-%0/#k Mortality individual;ex; &4 Ay /a
Life expectation; gx: 5& T- Z Mortality rate; kx: (€ #7 Killing

power.

R4 BEZCWLEME I M EFEMNMETEY

Table 4  Estimated values of four survive functions of Picea
crassifolia Kom. standard population!’
sz:: a Si Fi fi A
10 0.402 0.598 0.03 0.074
30 0.162 0.838 0.012 0.074
50 0. 065 0.935 0. 005 0.075
70 0.026 0.974 0.002 0.074
90 0. 008 0.992 0.001 0.114
110 0. 006 0.994 0.000 0.020
130 0.004 0.996 0.000 0.020
150 0.003 0.997 0.000 0.020
170 0.002 0.998 0.000 0.019
190 0.002 0.998 0. 000 0.020
210 0.001 0.999 0.000 0.020
230 0.001 0.999 0.000 0.020
250 0.001 0.999 0.000 0.019
270 0.000 1.000 0. 000 0. 000

D 8. HEFER Survival rate; Fi: BIEFT % Cumulative death rate; fi:
FET-HEE Montality rate density; A : &K % Hazard rate.
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PSRRI RSN, B 5 M EAE K. Ko
t bR AR AR E B T XE L E TR ST B
B, o SRS A L B AR LA A R RS
RE BRI P AP0 E RN XL,
3.3.4 #BHAESFTERBETHOMEAER  F
Y EmEEFRRERSHM, ERFEMEREY
RS PR B R E T ERBUE, BRI Y
FAE S BN TESERANERD . ASCRA 16
ANFEIRR Bk, B4 8 NI FHEAR (7)) 5
HFE P HEGHITHEE . SREALES
A (Te) 'ﬁﬁﬁ%lﬁ(xl) A (=,) IR (x5) |
TEAE(x,) EESHRE (%) HIEE KR (x) .
i%@)ﬁ(m*ﬂiﬁfﬁ“(xs)B’Jﬁé*ﬁaé?%%ﬁéﬁﬂja
-0.788 6, —-0.548 9, —0.0421 2. -0.204 1.
0.260 1,-0.231 1.0.138 9 1 -0.301 9, I 548
0y o =0. 606 .0y o5 =0. 482 ; A ZH K 0.903 5,
M FUE oo o =0.875, REHATIE T, LG MEEH
XM HF G mE R EE R
K s B BE X - A R e 2 B3 TR 58 5 oAt
BIH I EaE R R EE, 8 M5
BT EANEA SR D E N,

HIESMBR %0 (Te) 53R 3R 58 H
T () [V ERSL A — X 2 [B] AR Oy

Te = 117.085 6 - 0.251 6x, — 53.571 3x, -
0.003 3x, — 39.503 1z, + 1.376 2x; —0. 736 5z, +
0.078 7x, —0.486 5z,
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