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Abstract: [Objective] The purpose of study was to explore the population structure and quantity dy-
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namics of dominant tree species in three secondary forests (Quercus wutaishansea Mary, Betula albosinen-
sis Burk and Betula utilis D. Don) in southern Gansu on the eastern edge of Qinghai Tibet Plateau. [Me-
thod) Eight sample plots with size of 40 m>X40 m were set up in each secondary forests. Then,data of all
trees including tree species,tree height, DBH, crown width were collected. DBH was used to classify ages
with DBH<C3 cm as the [ age-class and each age-class covered 4 cm. After the number of individuals in
each age-class was counted and sorted out,the age-class structure of various groups was analyzed, the popu-
lation static life table including mortality (g, ),disappearance rate (K,) and average life expectancy (e,)
was compiled,and the survival curve was constructed. Then,the indexes of population (V) ,population by
external interference (V,:,) and maximum of probability in random disturbance (P,,.) were calculated. Fi-
nally,the quantitative dynamics of various groups after 2,4,6 and 8 age-classes in future were predicted.
[Result] (1) The number of ] age-class seedlings of the three secondary forests populations was insuffi-
cient,and the number of [ age-class seedlings was the largest with contributions of 43. 62% ,30. 07% and
43.30% to total number of individuals in Q. wutaishansea, B. albosinensis and B. utilis, respectively.
When the age-class was older than [[ ,the individual population decreased steadily with the increase of age-
class. The community was stable, but the tree size-class was small and number distribution was unreasona-
ble. (2) Main secondary forests had the largest ¢, and K, in the | age-class with ¢, values of 78. 0%,
72.0% and 76.2% and K, values of 151.3%.,127. 3% and 143. 5% for Q. wutaishansea,B. albosinensis
and B. utilis,respectively. The ¢, and K, values decreased gradually with the increase of age-class,while e,
of each population first increased and then decreased with the increase of age-class. Q. wutaishansea and
B. albosinensis had the largest e, in the V[ age-class,while B. utilis had the largest in the V age-class. The
population structure showed an increasing trend and the survival curve was close to the Deevery-[l[ type.
(3) The V,; of the three secondary forests was greater than V,, and greater than 0,and P,,, was also greater
than 0,indicating that the three secondary forests were sensitive to external interference. (4) After 2,4,6
and 8 age-classes, the individual development of various groups would show an increasing trend, but the
populations of Q. wutaishansea and B. albosinensis would fluctuate in the development process,showing
the characteristics of slight decrease in the early stage and stable in the later stage. [Conclusion) The popu-
lation structure and development trend of the three secondary forests were in stable growing trend, but the
number of | age-class seedlings was insufficient. Measures such as grazing prohibition and mining prohibi-
tion should be taken to protect seedlings and ensure the renewal and development of populations.

Key words: secondary forest; population structure;static life table;survival curve;eastern margin of the

Qinghai-Tibet Plateau;time sequence prediction
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Table 1 Plot information of dominant species in 3 secondary forests in southern Gansu
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.. . Slope ; Mean tree (Ff « hm %) Canopy Major
Species Elevation Slope DBH . . . .
aspect height Stand density density species
LR HR 2 R I AR L
Q. wutais- 2 306.9499.4 Half 23.77+4.23 7.02+6.55 6.54+2.99 2 294.044105.31 0.6840.09 Quercus spinosa ,
hansea sunny Populus davidiana
21 HE 2 HHE L
B. albosi- 2549.0493.8 Half 27.3745.88 8.3044.59 9.18+3.15 3 344.254+182.15 0.7540.13 Betula platyphylla
nensis sunny P. davidiana
s e 2 A B EAR N R
I]; Z7 2962.0442.3 Half 24.0046.25 9.70E6.54 11.54+4.74 3 213.34+190.76 0.8240.08 B. albosinensis.,
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Fig. 1 Population age-class structure of dominant species in 3 secondary forests in southern Gansu
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Table 2 Fitting parameters of population diameter distribution of dominant species in 3

secondary forests in southern Gansu

FPRESE A Species a k R? q J5 % Equation
U A Q. wutaishansea 0. 006 28.023 0.695 1.024 N=28.023¢ 0-006d
ZIKE B. albosinensis 0.005 31.761 0.545 1.020 N=31.761¢ 0-005¢
KM B, utilis 0.003 19.979 0. 395 1.012 N=19.979¢ 0-005¢

TN bR d AR a ke R AR RO AR B9 2540 K o I ARABAR B Bk B L.

Note: N is number of plants,d is DBH,a and & are structural constants of negative exponential distribution;and g is ratio of the number of

adjacent diameter steps.
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Table 3 Static life table of dominant species in 3 secondary forests in southern Gansu
o f 71 2
MEXD By A, L In £, d, @ s, L. T, e K.
Species Age-class
1 232 760 3276 8.094 2 555 0. 780 0. 220 1999 3127 0.955 1.513
11 383 167 721 6.581 424 0.587 0.413 510 1128 1.564 0. 885
I 130 69 298 5.696 139 0. 466 0.534 228 619 2.078 0.628
v 56 37 159 5.068 61 0. 386 0.614 128 390 2. 457 0. 487
\4 26 23 98 4.581 32 0.328 0.672 82 262 2.686 0.398
TR R Vv 13 15 - .
X / B 5 66 4,183 19 0. 286 0.714 56 181 2.755 0. 337
Q. utaishansea

I 13 11 47 3. 847 12 0.253 0. 747 41 124 2.657 0.291
Wi 11 8 35 3. 555 8 0.227 0.773 31 84 2. 387 0. 257
X 5 6 27 3.298 6 0. 205 0.795 24 52 1. 940 0. 230
X 8 5 21 3.068 4 0.188 0.812 19 28 1.312 0.208
Xl 1 4 17 2. 860 - - — 9 9 0. 500 -
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% 3(4) Continued table 3
v =
ﬁﬁz:ﬁiiﬂ Ag%\*fliass . A, L, In Z, d, Q. S. L, T. e, K,
I 113 713 6 307 8.749 4 540 0.720 0. 280 4 037 7 456 1.182 1.273
I 362 200 1767 7.477 927 0.525 0.475 1303 3419 1.936 0. 744
il 286 95 839 6.732 344 0.410 0.590 667 2116 2.522 0.528
v 214 56 495 6.204 166 0. 336 0. 664 412 1 449 2.929 0.410
) V 134 37 328 5.795 93 0. 284 0.716 282 1038 3. 159 0.335
B. al%(_)t%nensis VI 38 27 235 5. 460 58 0.246 0. 754 206 756 3.217 0.283
I 6 20 177 5.177 39 0.217 0.783 158 550 3.105 0. 245
Al 6 16 139 4.932 27 0.194 0. 806 125 392 2.829 0.216
X 24 13 112 4. 715 20 0.176 0. 824 102 267 2.391 0.193
X 9 10 92 4.522 15 0.161 0. 839 85 165 1.795 0.175
Xl 10 9 77 4, 347 11 0. 148 0. 852 72 81 1.043 0. 160
X 2 7 66 4. 187 — — — 33 9 0.137 —
I 90 730 8 107 9.001 6 176 0.762 0.238 5019 8 107 1. 000 1. 435
11 501 174 1931 7.566 1097 0.568 0.432 1 382 3088 1.599 0.839
ik 349 75 834 6.726 374 0. 449 0.551 647 1705 2.044 0.596
) I\ 118 41 460 6.131 170 0. 370 0. 630 375 1 058 2.301 0.462
Ifﬁ;&tfi\ V 59 26 290 5.669 91 0.314 0. 686 244 683 2.358 0. 377
VI 22 18 199 5.292 54 0.273 0.727 172 439 2.210 0.319
I 9 13 144 4.972 35 0.241 0.759 127 268 1. 853 0.276
I 8 10 110 4.696 24 0.216 0. 784 98 141 1.284 0. 244
X 1 8 86 4.452 — — — 43 43 0. 500 —
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PIFREAIET RS, AR Lo A o B o+ 1 R bR AL AR T A REG T o IR ED L« WG AR e HEA o I AR

I B i s K. R

Note:a,. Survival number of age x;A,. The result of smoothing treatment a, ;/,. Standardized survivors number of age x;d.. Standardized

number of mortality from age x to x+1;q,. Mortality fro

m age x to x+1;S,. Survival rate; L,. Number of survivors from age x to

x+1;T,. Total individual number of age x and beyond;e,. Life expectation of individual in age x class; K,. Elimination rate.
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Table 4 Fitting equations of survival curve of dominant species in 3 secondary forests in southern Gansu

b g 2 5 ¥ PR % Exponential function equation LK% Power function
Species J5 #& Equation R? J5 & Equation R?
T % Q. wutaishansea [.=1 657, 1e 04652 0.900 1 1., =3 276,32z %18 0.999 9
ZIKE B. albosinensis [,=3 159, 9e 03642 0.895 1 1, =6 307, 12 1.8 0.998 9
& HE B, weilis 1, =5 720, 8e 0219 0.9119 [,=8 107,32 %7 0.999 8

VE L, o W S B RRE AR B W5
Note:/,. Standardized survivors number of age x;x. Age-class.
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Table 5 Population dynamics of dominant species in 3 secondary forests in southern Gansu
9% Eig 4 TRk 21 M i A
Age-class Index Q. wutaishansea B. albosinensis B. utilis

-1 Vi —39.42 —68.78 —82.03
-1 Vv, 66.05 20.99 30. 33
- Vs 56.92 25.17 66.18
N-V Vi 53.57 37.38 50. 00
V-V Vs 50. 00 71. 64 62.71
VI-VI Vs 0 84. 21 59.09
V-V Vi 15. 38 0 11.11
WI-1X Vs 54,54 —75.00 87.50
IX-X Vy —37.50 62.50 —
X-XI Vio 87.50 —10.00 —
XI-XI Vi - 80. 00 —

Vi 33. 26 24.62 36. 87

V' 6.65 4. 10 4,61

Prax 0. 200 0.167 0.125
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Note:V; —V;5. Quantitative dynamics index of adjacent age class;V ;. Quantitative dynamicsindex of population; V. Quantitative dynamics

index of population by external interference; Ppyax. The maximum of probability in random disturbance.
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Table 6 Prediction of population dynamics of dominant species in 3 secondary forests in southern Gansu
¥ I MR Q. wutaishansea ZIHE B. albosinensis BE R ME B, utilis
Age-class M, M, M, M; M M, M, M, M; Mg M, M, M, M Mg
1 232 113 90
I 383 307 362 238 501 296
I 130 256 286 324 349 425
I 56 93 200 214 250 244 118 233 265
V 26 41 149 134 174 249 59 89 257
Vi 13 19 56 140 38 86 168 191 22 41 137 190
M 13 13 27 104 6 22 98 173 9 16 52 176
Wi 11 12 16 42 108 6 6 46 114 145 8 9 25 94 145
X 5 8 11 21 80 24 15 19 70 134 1 5 10 36 133
X 8 7 9 13 333 9 17 11 36 90 — — — — —
X 1 5 6 9 17 10 10 12 16 55 — — — — —
X - - - - — 2 6 11 10 29 — — — — —

T - Mo 7R bR 25 % G0 JEUIR A7 15 A PR B Mo WMy (M (M 53 R R R 280 2,468 IR GUR R BE & 8 9 R %L.

Note: My indicates number of original survivors, My, My ,Ms and My indicate the number of every age class after 2,4,6 and 8 age class time,

respectively.
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