PEdL bR BE 2= ik 2023,38(4) : 250-258
Journal of Northwest Forestry University

doi:10. 3969/j. issn. 1001-7461. 2023. 04. 31

WAEBFRBBE LR HEBENEHENS

Z RL.F2EEFL.AFTAT AN T O

L HAA IR IR FE BT/ HOW A T A 5 R 9CE P in R 90 % 4 ai Sl [ R S S0 e & 1 & 26t HOR 2290 7300705
2. Wit s E AL R HlF S48 734000)

W OE.RAALITRARASELYE VS, AT ARER BT ELRLTF M Fo G 5T 8k
R RAMBEAFRASE XA TARGH G T X 0N ERBREN . FHETERATA FH AN,
HBEAGE AEWERF FBRTH LA BOLARKZTDS, EREAW. D KLF K HR4F
B AP BEE ATR AT, A KA AR RN A EFL TR ERA RS KL TP —f KB 2
&éiﬁ%iﬂﬁﬁﬁ%%%iﬁzﬂ HERKHBZGFB, LA CHEFIFI, KBBAAKR S BT, B
Bk, DBKFREMMTZE . ZEESS A DBRTY . FHTFhD BREIEE 26
Jz%’-i’m I BZEAL TR, FHERT~8AEARSHE.E~IBLHAKRGERL; FEW
2% % Deevey- [ W7 & BB E5MTFRGEFHZIANARTFEMEX R SIRE TR, J'L—:Et-
ARBPEMNBE EHREZRBAY, DFRABARE BB RANABELHRLEGEZLRRA B
B HRFERZI NIRRT LRE AT, PLEHEHAFH TG E T 7w LXL
P KRR LG H R R EERK TS E, Bk, HRRBESH LXK
RIFPBE LK B EABER R I E TAT R R R %,
KB Wk FREHN AR ATHE HETDS
RES %S Q948,121 XEktRERD:A XEHS:1001-7461(2023)04-0250-09

Quantitative Dynamics and Population Structure of Oxytropis aciphylla
at the East End of Hexi Corridor

LI Ya',LI Jing-jing' ,SU Wan-hong’" ,HU Xiao-ke' ,DING Feng'
(1. Gansu Desert Control Research Institute/Gansu Desert Control Research Institute , National Key Laboratory Breeding
Base of Wind and Sand Disaster Combating s Lanzhou 730070 ,Gansu »China ;
2. Jingtai County Forestry Bureau,Jingtai 734000 ,Gansu ,China)

Abstract: Oxytropis aciphylla is an important sand fixation plant at the east end of Hexi Corridor. In this
paper, The O. aciphylla populations occurring in two regions at the east end of Hexi Corridor were taken
as the study objects,including Dazuizitan and Baidunzitan of Jingtai County,Gansu Province. The quantita-
tive dynamics and population structure of O. aciphylla populations in the region were investigated by using
space for time substitution method. The age structure,average density and variation trend,average crown,
static life table,survival curve were analyzed based on field investigation. The results indicated that 1) the
well growing population presented good regeneration situation in Dazuizitan area, belonging to growth
type,however,the growth of young plants was seriously inhibited. General and poor growing populations in

two regions belonged to declining type. Especially for the poor growing populations, the regeneration al-
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most stopped, manifested by the facts that the old age plants had died,the population was facing the danger
of distinction. 2) The general age structure of O. aciphylla population was relatively complete, showed a
normal distribution,the quantity of seedlings was little, the age was moderately small, the age class was
mainly in the levels of 2—6. The average density decreased significantly at the age level of 4, the average
crown appeared high peak at the age levels of 7—8,the growing peak period of height was in 8 —9 age lev-
els. The survival curve was classified as Deevey-Ill (convex) type,there was significant linear relationship
between age class and relative age survival quantity. The stability of population was sensitive for the change
of environment,especially in poor growing population, which exhibited a degradative tendency in general.
3) Except its lower seed setting rate and germination rate,the change of external environment also was the
main reason that led to the poor regeneration of O. aciphylla population at the east end of Hexi Corridor,
because site condition changed from shifting sandy land to fixed sandy land, the quantity of shifting sand
gradually decreased. Under this condition,the plants,especially the seedlings could not be buried by sand,
and leading to lower survival rate. So,the feasible restoration and protection measures were very necessary ,
especially for poor growing population.

Key words:Oxytropis aci phylla ; age structure; static life table; survival curve; quantitative dynamics
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Fig. 1 The age structure of population of O. aciphylla
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Fig. 2 The average density and dynamic changes of population of O. aciphylla
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Table 2 Thestatic life table of population of O. aciphylia

e i 2% 7105 B AT TR BT X 8] % iy J=¥diis W Ay TH k%
x a, L, d, q, L, T, e, K,
P 1 33.33 1 000 —10 000 —10 6 000 54 500 9.08 —2.4
2 366. 67 11 000 —12 000 —1.09 17 000 48 500 2.85 —0.74
3 23 000 18 000 0.78 14 000 31 500 2.25 1.53
4 5 000 1000 0.2 4500 17 500 3. 89 0.22
5 133.33 4 000 1000 0. 25 3500 13 000 3.71 0. 29
6 100 3 000 —4 000 —1.33 5 000 9 500 1.9 —0. 84
7 233.33 7 000 6 000 0.85 4000 4 500 1.13 1.95
8 1000 1000 1 500 500 1 6.91
K — i 1 66. 67 1000 —19 000 —19 10 500 66 000 6.29 —3.00
2 1 333.33 20 000 7 000 0.35 16 500 55 500 3.36 0.43
3 866. 67 13 000 2 500 0.19 11 750 39 000 3.31 0.21
4 700 10 500 —4 500 —0.42 12 750 27 250 2.13 —0. 36
5 1 000 15 000 10 000 0.67 10 000 14 500 1. 45 1.10
6 333.33 5000 4000 0.8 3000 4 500 1.5 1.61
7 66. 67 1000 0 0 1000 1500 1.5 0
8 66. 67 1000 1000 1 500 500 1 6.91
K R by 1 866.67 1000 346. 15 0.35 826. 92 6 692. 31 8. 09 0.42
2 566. 67 653. 85 —153.85 —0.24 730. 77 5 865. 38 8.03 —0.21
3 700 807. 69 —1153.85 —1.42 1 384.62 5 134,61 3.71 —0.89
4 1 700 1961.54 846. 15 0.43 1 538.46 3750 2. 44 0.56
5 966. 67 1115.38 153. 85 0.14 1 038. 46 2 211.54 2.13 0.15
6 833. 33 961. 54 653. 85 0.68 634. 62 1173.08 1.85 1.14
7 266. 67 307.70 192. 31 0.63 211. 54 538. 46 2.55 0.98
8 100 115. 38 0 0 115. 38 326.92 2.83 0
9 100 115. 38 0 0 115. 38 211. 54 1.83 0
10 100 115. 38 76. 92 0.67 76.92 96. 15 1.25 1.10
11 33.33 38. 46 38. 46 1 19.23 19. 23 1 3.65
[EF:/ GRS 1 133.33 1 000. 00 —1 000. 00 —1.00 1500. 00 34 250.00  22.83 —0.69
2 266. 67 2 000. 00 —5 250. 00 —2.63 4625.00 32 750.00 7.08 —1.29
3 966. 67 7 250. 00 1 500. 00 0.21 6 500.00 28 125.00 4.33 0.23
4 766.67 5 750. 00 —250. 00 —0.04 5 875. 00 21 625. 00 3. 68 —0.04
5 800. 00 6 000. 00 —1 250. 00 —0.21 6 625.00 15 750.00 2.38 —0.19
6 966. 67 7 250. 00 6 000. 00 0.83 4 250. 00 9 125.00 2.15 1.76
7 166. 67 1 250. 00 —500. 00 —0.40 1 500. 00 4 875.00 3.25 —0.34
8 233.33 1 750. 00 1 250. 00 0.71 1125.00 3375.00 3.00 1.25
9 66. 67 500. 00 0. 00 0. 00 500. 00 2 250. 00 4.50 0. 00
10 66. 67 500. 00 —1 000. 00 —2.00 1 000. 00 1 750. 00 1.75 —1.10
11 200. 00 1 500. 00 1 500. 00 1.00 750. 00 750. 00 1.00 7.31
e K b 1 275. 00 1 000. 00 —1 303.03 —1.30 1651.52 15 088.03 9.14 —0.83
2 633.33 2 303.03 —699. 97 —0.30 2 653.02 13 436.52 5.06 —0.27
3 825. 00 3003.00 —30.33 —0.01 3018.17 10 783.50 3.57 —0.01
4 833. 33 3033.33 394. 33 0.13 2 836.17 7 765.33 2. 74 0.14
5 725. 00 2 639.00 606. 67 0.23 2 335.67 4929.17 2.11 0.26
6 558. 33 2 032.33 1 365.00 0. 67 1 349.83 2 593.50 1.92 1.11
7 183. 33 667.33 273.00 0.41 530. 83 1 243.67 2. 34 0.53
8 108. 33 394. 33 242. 67 0. 62 273.00 712.83 2.61 0.96
9 41.67 151. 67 0. 00 0. 00 151. 67 439. 83 2. 90 0. 00
10 41.67 151. 67 —60. 67 —0.40 182.00 288.17 1.58 —0.34
11 58.33 212.33 212.33 1.00 106. 17 106.17 1.00 5.36
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Fig.4 The survival curve of population of O. aciphylla
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Table 3 The linear regression ofsurvival curve of

population of O. aciphylla

A KR B EYEp LEPEY i P

Kz y=—0.0442+0. 828 0.052 =>0.05
K7 y=—0.088x+1.350 0. 147 =>0.05
K H g by y=—0.142x+1. 841 0. 734 <0.05
K ME T y=—0.177x+1. 802 0.775 <0.05
BT W y=—0.061x+1.285 0.212 =>0.05
BIKFBE  y=—0.104 52+1.509 9  0.5334 <0.05
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Table 4 The dynamic quantitative value of individual number change between two adjacent age class of
population of O. aciphylla V, %!
34
T RE
2 3 4 5 6 7 8 9 10 11
K#h —90.91 —52.17 78.26 20 25 —57.14 85.71
K #—fig —95 37.5 32 —43.33 66.67 80 0
AT 34.62 —19.05 —58.82 43. 14 13.79 68 62.5 0 0 66.67
KUH T —57.35 —1.45 —5.48 13.70 39. 68 55. 26 64.71 50. 00 0. 00 66.67
BT —50. 00 —72.41 20. 69 —4.17 —17.24 82.76  —28.57 71.43 0.00 —66.67
R R —55.43 —41.03 8.97 4.93 7.41 74. 40 15. 63 66. 67 0.00 —52.63
K5 HIAMBEREMNITIEY
Table 4 The dynamic index of age structure of population of O. aciphylla %
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