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Abstract; Based on the field survey data, through analysis of static life table, survival curve, dynamic index, and other
parameters, combined with time series model, the age structure dynamics of artificial H. ammodendron population was
studied to predict the succession trend of artificial H. ammodendron population and provide theoretical basis for the
restoration and reconstruction of degraded artificial H. ammodendron population. The results showed that: (1) the age
structure of the artificial H. ammodendron population in Minqgin oasis-desert ecotone was like “pyramid” type, and the
young forest individuals accounted for 90.1% of the total species; (2) the survival curve of artificial of H. ammodendron
population closed to Deevey-II type, which belongs to stable population. The mortality rate and disappearance rate of the

first, second and third-age individuals in different regions were the highest. (3) the results of dynamic quantification
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showed that the population of artificial Haloxylon ammodendron presented an overall growth pattern and was highly sensitive
to the external interference; (4) time series prediction analysis showed that after the next 2 and 4 age classes, the number
of individuals of population II and IV increased significantly, and the development trend of artificial H. ammodendron
population was better. The artificial H. ammodendron population in Mingin oasis-desert ecotone was a stable growth
population, which had certain natural regeneration ability. In view of the high mortality rate of young individuals in this
population, it is suggested to strengthen the precise tending management of the first, second and third age plants, improve
the survival rate of seedlings through artificial auxiliary measures, and promote the sustainable development of artificial H.

ammodendron forest.

Key Words: artificial Haloxylon ammodendron ; population structure ; static life table; survival curve; time series
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Table 1 Basic survey of artificial Haloxylon ammodendron plots in Minqin oasis-desert ecotone
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Fig.1 Spatial distribution of the survey plots of the artificial Haloxylon ammodendron forest
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Table 2  Static life table of artificial H. ammodendron population in Minqin oasis-desert ecotone

WY ()
Age a, L Inl, d, 4, L, T, E, K,
class (x)
Ean= 31| I 37 1000.00 6.91 756.76 0.76 621.62 1256.76 1.26 1.41
II 9 243.24 5.49 -54.05 -0.22 270.27 635.14 2.61 -0.20
i} 11 297.30 5.69 216.22 0.73 189.19 364.86 1.23 1.30
\Y 3 81.08 4.40 27.03 0.33 67.57 175.68 2.17 0.41
\% 54.05 3.99 - - 54.05 108.11 2.00 -
Vi 54.05 3.99 27.03 0.50 40.54 54.05 1.00 0.69
AAN I 45 1000.00 6.91 622.22 0.62 688.89 1322.22 1.32 0.97
I 17 377.78 5.93 44.44 0.12 355.56 633.33 1.68 0.13
i} 15 333.33 5.81 266.67 0.80 200.00 277.78 0.83 1.61
\Y 3 66.67 4.20 44.44 0.67 44.44 77.78 1.17 1.10
\ 1 22.22 3.10 - - 22.22 33.33 1.50 -
VI 1 22.22 3.10 22.22 - 11.11 11.11 0.50 -
A % I 35 1000.00 6.91 600.00 0.60 700.00 1585.71 1.59 0.92
I 14 400.00 5.99 28.57 0.07 385.71 885.71 2.21 0.07
i} 13 371.43 5.92 228.57 0.62 257.14 500.00 1.35 0.96
I\ 5 142.86 4.96 57.14 0.40 114.29 242.86 1.70 0.51
\% 3 85.71 4.45 - - 85.71 128.57 1.50 -
VI 3 85.71 4.45 85.71 - 42.86 42.86 0.50 -
i I 47 1000.00 6.91 531.91 0.53 734.04 1159.57 1.16 0.76
II 22 468.09 6.15 319.15 0.68 308.51 425.53 0.91 1.15
i} 7 148.94 5.00 148.94 - 74.47 117.02 0.79 -
\Y - - -21.28 - 10.64 42.55 - -
\ 21.28 3.06 - - 21.28 31.91 1.50 -
Vi 1 21.28 3.06 21.28 - 10.64 10.64 0.50 -
kO I 47 1000.00 6.91 659.57 0.66 670.21 1095.74 1.10 1.08
I 16 340.43 5.83 191.49 0.56 244.68 425.53 1.25 0.83
i} 7 148.94 5.00 127.66 0.86 85.11 180.85 1.21 1.95
v 21.28 3.06 -42.55 - 42.55 95.74 4.50 -1.10
' 3 63.83 4.16 42.55 0.67 42.55 53.19 0.83 1.10
VI 1 21.28 3.06 21.28 - 10.64 10.64 0.50 0.00
i I 35 1000.00 6.91 114.29 0.11 942.86 2300.00 2.30 0.12
I 31 885.71 6.79 457.14 0.52 657.14 1357.14 1.53 0.73
i} 15 428.57 6.06 114.29 0.27 371.43 700.00 1.63 0.31
v 11 314.29 5.75 200.00 0.64 214.29 328.57 1.05 1.01
\% 4 114.29 4.74 57.14 0.50 85.71 114.29 1.00 0.69
Vi 2 57.14 4.05 57.14 - 28.57 28.57 0.50

xR Age class; a, AFTEEL Survival number; [ FRUEALAFIGEL Standardized survival number; d, ; FET-%0;q, : JETR; L « Bl a+ 1 AR
SAAEHEAEEL the average survival individuals number from x to x+1 age class; T, : #7165 SMAH total survival number; £, ; A= f7iHEE Life expectancy;
K, : %3 Disappearance rate; W45 (=) TR iRJG —AF I G JC L THEA3 B0 B B0 T 1 98 (0<d<3em) (I %% (3em < d<6em) I 2%
(6cm=<d<9cm) IV K (9em<d<12cm) .V K (12cm<d<15cm) VI #Z (15cm<d<18cm)
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Fig.3 Survival curve of artificial H. ammodendron population in

Mingin oasis-desert ecotone
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Table 3 Test models of survival cures of artificial H. ammodendron population in Minqin oasis-desert ecotone

AR X3 EPSE iR

Different areas Fitting equation R F P
ZrEl y=7.523¢ 0118 0.8844 516.7082 0.000022
y=6.9855 70307 0.8819 505.7191 0.000023
K y=8.434¢ 1™ 0.9160 353.0815 0.000047
y=7.3295 70404 0.7777 132.1773 0.000327
SN= ¥ y=7.499¢%011x 0.9368 1484.055 0.000003
y=7.058x20% 0.8955 896.5497 0.000007
i y=8.474¢ 0181 0.9708 714.3462 0.000115
y=7.325,"0436 0.8550 142.4026 0.001270
EAAN| y=8.081e 10 0.8299 173.8238 0.000191
y=7.153x7041 0.8130 157.9286 0.000231
HLM y=8.012¢ 0101 0.9095 867.6768 0.000008
y=7.373x0067 0.7045 264.1972 0.000084
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Table 4 Dynamic indices of size structure on artificial H. ammodendron population in Minqin oasis-desert ecotone

BEIFSS iR e - g ” : I

Dynamic indices EAN=HII il B B B AR i it
v, 0.76 0.62 0.60 0.53 0.66 0.11
V, -0.18 0.12 0.07 0.68 0.56 0.52
v, 0.73 0.80 0.62 1.00 0.86 0.27
v, 0.33 0.67 0.40 -1.00 -0.67 0.64
Vs 0.00 0.00 0.00 0.00 0.67 0.50
Vs 0.50 1.00 1.00 1.00 1.00 1.00
v, 56.82 54.88 47.95 61.54 64.44 35.71
v, 8.12 10.98 3.20 12.31 16.11 2.98
PR 0.14 0.20 0.07 0.20 0.25 0.08

V, B n B e+ 1 BN REE AR A s v, O R RS R B B AR B AR R v, 7B AN ER T I A A R RS B B AR AL B 3
R

£5 RBSMNTRLESTATRRMENTTAANEF 5B

Table 5 Time sequence analysis of age structure of artificial H. ammodendron population in Minqgin oasis—desert ecotone

i AN KA REH B EAA| HW

Age class/x R L, D M, ERdE ML, M, EROE L, M, ERR L, D B ) M, s m, D M,
I 37 45 35 47 47 35

I 9 23 17 31 14 25 22 35 16 32 31 33

m 11 10 15 16 13 14 7 15 7 12 15 23

v 3 7 15 3 9 20 5 9 17 0 4 19 1 4 18 11 13 23
\ 2 3 6 1 2 9 3 4 9 1 1 8 3 2 7 4 8 15
Vi 2 2 5 1 1 5 3 3 6 1 1 2 1 2 3 2 3 8

MSD MEDFIRAEN 2 4 4R R GIFIRE RN,

3 it

3.1 A TR HEZS A RRIE

PRI S5 1 32 AE IR R SAEA W R LR R, 3 T AR 08 25 4 T 48 FhoE 0 A= A7 IR 2B A8 RRAE &
THRRIRBIALE O REUEEAR VD B R AR MR P B AE I 2 A S s T B £k B T RS B RO R, L PR 4
AR A D R Z R B H ) A SRR X (AR ¥ ( Haloxylon: persicum Bunge ex Boiss. et
Buhse ) P AR M4 4540 5 4 38 A 1— MDA A AR BR BB 79.8% ' WES JR 73 b Ll ip S BEARAR RN T
I ARG & T R AR BB 96.2% , KARGAMRBI %P 75 B Tl 300, FhBEAL T3 K I B
TR WCARRFEE T MARRAAREL S A AR AR BT 63.4% AF1E— B BUR R R A, P
REDILER A TRERE " AHEFE A & 28R B 2RI e B P N TR AR I 45 M 5L 4 735 R4y
A, T IR AARBCE F 5, R B0 90.1% , N TARMIE i F T S5 SC AR BE R BB . th TR 140
1452 WK A K RN T AR 1 AR BT AR ARG TE T L KU bR Ji 8 I D 3
SN 2y I (BN B R 1WA £ G e 1 i o R e 2 NP 7 S WG S W B U P < S e T G R )
A SAFTE A2 2 T I v AR AR 1 O BN TR AR FEAN I
3.2 AN THRBREEA AR

PR AR A RN IE 2 s T R A A7 IR B O BR B8 0@ ML ol ZR B3 ol e VD S [ VD HE A 1 A7
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T AEE B GO G IR AR S A B [ 0 B B S 1 B0 th 4 R IR AL ; AR
B I RUAF G R, AR R E ; F B e V0 Fo b IR iR 5t T BIA7I i 2k A X R Y Y TS K R =
0.82% M}, Joi KA T SRR FE Qnful 7t JR BESE 7 R VD BE g Sk VD AR MR &) B AE T2 2 e o 1Y R K
R T 1.25% 0 Al A 22 KA 52 AhHPET- RS R R 2 SRR B EHE, M5 5K RE 0.82—
1.25% Z [ A AET- 5 5 KA T SRR (25 MM 22 ) B8 AHE ) iy SR BIEAE ol 4o v P 3 kA K A 30T 1Y)
PARL M 5 0 AR B 7K 43 e A A T 45 3, 4 B R R B IO A BE R LA I R 2 i R e A T 8L
PRI B 7™ E R AIK IR 8 & N BR SRR A3, 1 I (AR bR AR T AN R 2 MBS JR 2 b
RS RIRBRAH BIAE R By s ST 28, 2 s W e B RIS R S R 3R P 385 1 s — B BOR: i TR 2
FHEK S TR AT R P AT RS LG N TARRF RS T L1 IR TR MAIET
RANH IR e, FHIFET R ANE R 1K 0.60 F10.88, A T MM BB X VD X5 | i i A B KU v 348 46 3
B8 A I 35 N fE 122, 8 BGH A AR FE SN R IBE T, TR HAERE R S VR A 40°C UL L R K
AN, B KRR, UDTE SR, T AR R BT fE £ HE A Rrse AL N TR AN K SET= . FEEFANR
AR E AN AR A, SRR PRI T G 8 B IMR R R Gl SRR RUBAE R T N TR R AR A~
PRXF K A3 FFR A3 10 38 4 B B rh iy N TR 22, e T /E AR 2 R I T SE T IR %, i TR
B SN T R DR AR D IR R 5 R Eh A I 5 2 N\ TR M AR Ak 1 J5 DR B AT AR DL 3t 7, A
AT, BRI A R RIR TN TARRF RN 07 & B Bt g PR R (HRSR Rk - 50K 43
5k EE AT RS, 1N TR A 5 50 0% J5 R AR A 25 B ek R - e 4 B BHAS K A B 2 4
BB BOR SRR N TR MR AN RESE T R A JE R R B, =il T 5 R e B B R M A R i 4 1
BB IE P (HER e X N TR R AN K
3.3 AN TR S

FIEEECE B A AR R RE I SRS R R A EAE R A S5 R, A R] 50 B0 B 22 B FE ROk 2 4 ANk 2%
AP IE) S, BRI | IV IR ER o R R I, N T AR I & R AT . RN TR MM L 1D P2 i
H122.3 Fi/m?* ,0—2 em )2 7 87.8% , /K V-3 A B A > B[] b > V0 o3t XU > V0 e s, L% 1 2K 51 3T B
F120 0 N TRRMX K BRZLRAS™  (H X REK L FRAG 45 R P24 (0 ZE 3R, 180 mm P& /K i 2 a7 A\ TR AR
R BR Y  HR AR AR R A VE Bl 0—250 em , BARKF- X BRI B 12847.30 em® , X AR IR N 3%, KRS
AT = T, BA W A 403 Bk 200 mm DL 59T ST IX, S Y0 12 2% 1 5% 2 3% ek Al T~
KL SE R VD e N TR 2 2 A 2SN R | JROR S AC Y S R A B AE B R HAL | fe K BE e T A BB
W BEHCREEAE 20—30 a HEL, (HFPHE B R A S B B & B AR A Ak BB 5 AR bR S AR
AR S Bt KPR AR OE D Al etk st B RIAE R K T MR 5 6 A R it AR R SR bR AR
P, AT AR ERBE AN 0 S5, i M i SR BRI R B iy () A S K SRR R B B 3 I RAR R
FE R B B AR 25 SR, LA S K A0 BT A2 1 AN K A3 WA ) T RO A5 AR 7Y Gl N TR
F BRI RIS P KRN 1 K43, SR, AR R Bk RAETREE , T K4 R IR Z 138K . 20 a 140
a MRS N T AR FEAREERZ PT S K IR L U FE M W 7 B K 5 2 A4 i 8 0% Ik g 17 7 e [ 1t 3 A X6
R K B A AN 2.3, B 25 7™ T SR i S5O0 v P A e TR M AR AR AR 3 0 T % i R /K AR, N T AR AR Xtk
KB RER AR, (0 T LIRS FRSE S5 0F 9T B B K o R AR X DASE R STE R 5E 1 e R A AR A
PULE TR XA 50 DTRR R 5 = A R A B =R K (39%) IR E (14.8% ) \ HIERA(22.7%) i
FEZTPE(9.1%) . PiIFR S RHEE 5t (RCP4.5 5 RCP8.5) F A& 3k AN ( 2041—2060 4F 5 2061—
2080 4F ) A3 FLA A X AR N, T B VR T8 R 2 B0 127 %—669% , T 4 15 A 234 1) 78 338 B 0 A1 XU
LT 49%—9%
34 ANTHRHBAMBSEEMH

20 20 60 AEARLIK , HR BB M KT SRS | PR M D, EA T T R VD 1 b, A4 R AP VDRI, A A
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70 ARAR RIS, N T RAE R M i R Rk A RIARSE T, g AT ST, EAkFISESE
P R N TR A Bkl - slOBT BB VDB 5 50 D0 TR A A RR DX IO P MR K TR 7K
PR RN TG R . aEHE R LR R 2 H A A e g R AR K 4R i
B DITERIR A TR AR KT LA AE ST B 3K 3 2 1 i e S 2, xR AL N TR AR FIRE F B 9 A 9
P REAR XD . N TR P FEAL B Al it T AR MRS R A IR M A, BRARAR 45 Bz 1) 7R A i 1
REAK I A B R, K ABEREE R IK 70 em, fRFERL AN TARRFFIRE ™ . &6 B 0EI0E S B TR
AKX, & ZE A R AR SRR EA T3, 100%F-#E58 FE T 60 em P75 iR B2 X R AR 58T 2 Y27 5 50R
B SR B RE A I (G RE A A R R AR AR 1 A RO B B HEPT AR T 1961 4F LK PE L
TR X B R AR b & TR et B R IR R ERRERRA T ST, )R
TR P BN 7 R AP REAR RS A BUIR , AR RS MO0 A 0 rh Oy | F R AR BRI e A S T 2 A o 14 )
R ARAEAR L K P B RHIE R RN 1 AR SRR ICE R L% (PVC) IR , By IR AU R
X T R ARSI . il BN MR ST e DR 4 e S S I 583 B, S R TR 4 4L 5 R 4 AR R ) i
R B RS SR P AE | 8] R , A4 bR - 3K 735 B B AR OR B 5 6F ad AR M N TR, 7 AR 30 A s /0 T
45 R AR B0, 38 25T AN TR AR P b 5~ $CRE S5 Al B 1, DL RAIE N AR AR 11 SR ST B R R, 7E R
WEZRTE ST Wl i HE R VD B A A | RS A%l R W it AR A R S PR AR AR N TR AT S T

4 ZFig

ROy r T B N TARR A A AR I 250 00 T 5867 B A7 3 T Z0BE T Deevey- T8, A2
E M RURIE , HAT — 2 ) A AR EORRE ), RSBty . (BN THRRAMEES 1 I ISR T AN
2R AR Y (R RBURE - A , s Xk Al G PR KRG o I 748 B 5 20 M) T A T 0, e s A A il B R A A
N TRARAF A5, 2 JE N TR AT R A JiE
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