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Life Tables and Fluctuation Cycle of Juglans cathayensis
Populations on Different Slope Aspects in Wild Walnut
Natural Conservation Area of Xinjiang,China
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Abstract; For grasping fluctuation cycle of Juglans cathayensis populations and forecasting change of the
population structure,we conducted a large sample survey on sunny and shady slopes in valley of conserva-
tion area in Xinjiang,Using the diameter class structure representing the age structure, we drew up static
life table,life expectancy chart,age structure plot,survival curve,and death rate curve chart of J. cathayen-
sis populations. Also,we compared the fluctuation cycle of J. cathayensis populations on different slope as-
pects by using spectrum analysis method. The results showed that: (1) life expectancies of J. cathayensis
populations were fluctuant,both on different slopes of the same age and the same slope of different ages.

Life expectancy before 10th age class was higher on sunny slope than that of shady,but after 10th age class
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it was lower than that of shady slope. (2)J. cathayensis populations on different slope aspects showed in-
creasing age structure. (3)Survival curve of J. cathayensis populations on different slope aspects tended to
be Deevey- [l type.and the survival rate of each age class on sunny slope was higher than that on shady
slope. (4) The 1st age plant developed into saplings at the cost of high mortality. The populations in sunny
slope had two death peaks in their life history,with the highest peak in 16th age class. However,the shady
populations had four death peaks,with the highest peak in 9th age class. (5)Spectrum analysis showed that
the quantitative dynamics of J. cathayensis populations were influenced by fundamental wave and also
showed obvious small periodic fluctuation,and they had characteristics of multi harmonic superposition that
small periodic fluctuation in big one. In the meantime, the small periodic fluctuation of 11th age class was

related to high growth characteristic of J. cathayensis,but it might be related to physiological property in

17th age class.
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Table 1 Static life table of J. cathayensis populations in different slope aspects
i A

Slopj’jﬂpm P DB&%HSS a. @’ L, Inl, d, ¢ L, T, e K.
1 0~2 276 276 1000 6. 908 40 0. 040 980 7098 7.098 0.041
2 2~7 91 265 960 6.867 40 0.042 940 6118 6.372 0.042
3 7~12 163 254 920 6.825 40 0.043 900 5178 5.626 0.044
4 12~17 209 243 880 6. 780 40 0.045 861 L 277 4.858 0.046
5 17~22 199 232 841 6.734 40 0.047 821 3417 4,065 0.049
6 22~27 209 221 801 6. 686 272 0.339 665 2 596 3.242 0.415
7 27~32 146 146 529 6.271 199 0. 377 429 1931 3.651 0.473
8 32~37 91 91 330 5.798 65 0.198 297 1502 4.556 0.220

Sunil:)l/%lopc 9 37~42 73 73 264 5.578 29 0.110 250 1205 4,556 0.116
10 42~47 22 65 236 5.462 29 0.123 221 955 4.055 0.131
11 47~52 32 57 207 5. 330 29 0. 140 192 734 3.554 0.151
12 52~57 O 49 178 5.179 29 0.163 163 542 3.052 0.178
13 57~62 8 41 149 5.001 29 0.195 134 379 2.550 0.217
14 62~67 6 33 120 4,784 29 0.242 105 245 2.047 0.278
15 67~172 4 25 91 4.506 29 0.320 76 140 1. 542 0. 386
16 72~77 1 17 62 4,121 29 0.471 47 64 1.033 0.636
17 77~82 3 9 33 3. 485 - - 17 17 0.521 3. 485
1 0~2 547 547 1000 6.908 139 0.139 931 4 262 4,262 0. 150
2 2~7 96 471 861 6.758 139 0.161 792 3332 3.870 0.176
3 7~12 178 395 722 6.582 139 0.192 653 2 540 3.518 0.214
| 12~17 243 319 583 6.368 181 0.310 493 1 888 3,237 0.372
5 17~22 220 220 402 5.997 62 0.155 371 1395 3. 468 0.168
6 22~27 186 186 340 5. 829 18 0. 054 331 1024 3.011 0.055
7 27~32 176 176 322 5. 774 122 0. 381 261 693 2.154 0.479
8 32~37 109 109 199 5.295 60 0.303 169 432 2.170 0. 361
9 37~42 76 76 139 4,934 86 0.618 96 263 1.895 0.963

Shaf@bflope 10 42~47 29 29 53 3.971 18 0.345 1 167 157 0.423
11 47~52 19 19 35 3. 548 7 0.211 31 123 3.555 0.236
12 52~57 15 15 27 3.311 5 0. 200 25 92 3.370 0.223
13 57~62 12 12 22 3.088 4 0.167 20 68 3.087 0.182
14 62~67 7 10 18 2.906 3 0.164 16 48 2.605 0.223
15 67~172 2 8 15 2.683 1 0.250 13 31 2.131 0.288
16 T72~T7 5 6 11 2.395 1 0.333 9 18 1.675 0.405
17 77~82 2 4 7 1.990 3 0.410 5 9 1.262 0.693
18 82~87 4 2 4 1.296 2 0. 500 3 4 1.024 0.693
19 87~92 1 1 2 0.603 - - 1 1 0. 500 0.603




6 gk 4L SE TR ALk B AR OR AP DA [ B 1) A B D AR A i e 5 Bl R A 1233
43 1 Continued Table 1

1 0~2 823 823 1000 6.908 113 0.113 944 4 841 4, 841 0.120

2 2~7 188 730 887 6.788 113 0.127 831 3 898 4,395 0.136

3 7~12 341 637 774 6.652 113 0.146 718 3067 3.963 0.158

4 12~17 452 544 661 6.494 152 0. 230 585 2 350 3.595 0.261

5 17~22 419 419 509 6.232 29 0.057 495 1765 3.468 0.059

6 22~27 395 395 480 6.174 89 0.185 436 1270 2.646 0.205

7 27~32 322 322 391 5. 969 148 0. 379 317 835 2.134 0.476

8 32~37 200 200 243 5.493 63 0. 259 212 518 2.130 0. 300

9 37~42 148 148 180 5.193 117 0. 650 122 306 1.700 1,050

ﬁ){fl 10 42~47 52 52 63 4,143 1 0.016 63 185 2.929 0.016
11 47~52 51 51 62 4,127 34 0. 548 45 122 1.968 0.795

12 52~57 23 23 28 3.332 7 0. 250 25 77 2.750 0. 288

13 57~62 17 17 21 3. 045 5 0.238 19 53 2.500 0.272

14 62~67 13 13 16 2.773 9 0.563 12 34 2.125 0.827

15 67~72 6 6 7 1. 946 0 0. 000 7 23 3.214 0. 000

16 72~T77 6 6 7 1. 946 1 0.143 7 16 2.214 0. 154

17 77~82 5 5 6 1.792 1 0.167 6 9 1. 500 0.182

18 82~87 4 4 5 1.609 4 0. 800 3 4 0. 700 1.609

19 87~92 1 1 1 0.000 - — 1 1 0.500 1.609

Vo W 46 2 IO IUA ARG @, ST B TEIR 15 o« IVS A BUA /N Lo A o BT B ME A7 354 HOBC B 1 000 S 340 L1, = (aJao) X
1000 sd. W e+ 1 B REIPYBRMEACIE T AL =L — Lo Do I B 1 IR P T L. = /L D5 Lo M 2+ 1 IR
BAFER AL, = (L L)/2)5 T W o BV ¢ BRI RAMRICT, = S Tser A« A KBRS e, =T,/ T K, W% KIK, =nl,

—lInl, 1],

Note:z. Age class;a.,. Number of survival individuals in age x;a. . Number of survival individuals after smoothing amend in age x; ... Proportion individuals

surviving from the beginning to age x;d,. Number of dead individuals from age x to 2+ 1;¢,. Mortality rate from x to 2+ 1;L,. Mean number of survival individuals

from age x to x+1;T,. Total number of survival individuals from age x;e,. Life expectancy at age ;K. Age specific mortality.
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Fig. 1 Expected life of J. cathayensis populations
in diffrent slope aspects
1—19 represent different age classes (DBH classes) ,

see Table 1. The same as below
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Fig. 2 Age structures of J. cathayensis populations in different slope aspects
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Table 2 Test models of survival curves of J. cathayensis

populations in different slope aspects

Yt

o

Yo EFREBRFPRELE 7 W S 2 2 PR A0 5 20 A .
FhRERARAEAE 4.7.9.11.14 1 18 W Z 6 3T

Slope aspect Test equation R F Sig. %m% 9%7‘:%%11]%& 18 ﬂ‘{?\g& ° %%%&HE@E¥E§
. y=27782 110 0,735 593.455  0.000 ARG B R R R N B AL B B AR W 2 e PR TR R
Sunny slope  y—1 g43¢ 02002 0.952 1 384,554 0.000 ANERFR B R ] 2 Ik kAR R AL,
B b5 y=6 227 %170 0. 801 1 131.435 0. 000 3.6 *qqgiﬁ%i&fj:”a%
Shady slope —9 0. 340z 0. 5.417 . w N e w
=2 iie e 1 B B 51U 1 X8 f
S =8 3332 2310 0. 750 854,763 0. 000 N N y
g i HLEILL X, =InCa, +DRIAR P X &3
Total y=2978¢0-970¢ 0,962  1807.286  0.000 j B Lo g X
TR IRIE Ay [HILE 3. Ao MEPEIRIE. A ~A, K
£ 3 AR 1 BF i ok Fh B 0 B HA1E IR 30
Table 3 Periodic fluctuations of J. cathayensis populations in different slope aspects
3 1] Slope aspect Ao Ay Ay As Ay As Ag Az Ag Ag
BH¥% Sunny slope 3.227 0.592 1. 369 1. 845 2.303 2.530 2.336 1.782 1. 649 2.122
fHi% Shady slope 3.501 0. 664 1. 366 1.911 2.415 2. 657 2.497 1.961 1. 821 2.273
BK Total 4.033 0.707 1.253 1. 81¢ 2.262 2. 406 2.104 1. 496 1.470 1.993

A FRIEPIRIE : AL ~Ag Fm B WIRIT

Note: A is fundamental amplitude; A; —Ag are amplitude of each harmonic.
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