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Structural and dynamic characteristics of Eremurus anisopterus populations in

areas with different levels of disturbance

AN Jing, WU Ling” , WANG Haijuan, DUAN Cheng, WANG Shaoming
College of Life Science, Shihezi University, Shihezi 832000, China

Abstract; Eremurus anisopterus ( Liliaceae) is a perennial ephemeral geophyte herb. In China, E. anisopterus grows on
fixed and semi-fixed sand dunes of the Gurbantunggut Desert of Xinjiang Uyghur Autonomous Region. This kind of
ephemeral plant contributes greatly to the stabilization of sand. But increasing human activity has fragmented the primary
habitat of the E. anisopterus population in the southern Gurbantunggut Desert, resulting in numerous separate population
patches. And the frequent human activities, including engineering, reclamation of waste land, industrial discharge and over
grazing, severely influence the survival and reproduction of ephemeral plants, more and more ephemeral plants are dying
out. The goal of our study was to determine the current survival rates of E. anisopterus populations in different patches.
Therefore, we surveyed 19 plots and analyzed age structure, constructed a time-specific life table, produced survivorship
and mortality curves, as well as survival analysis function curves. Our results indicated that because of the various levels of
human disturbance and habitat fragmentation, population dynamics of E. anisopterus in the 19 plots exhibited different
structural features and trends. The age structure of E. anisopterus populations differed among the plots. The age classes

within the populations were incomplete, and this phenomenon occurred more frequently in the plots in highly fragmented

EETH . HEFFRAELTH (31300406) 3 Hrmd: f= @i e sk 2 & R Rk o 5 R 7 LRl 5 3 (2015AD023)
rfE B H9:2015-12-24; f&1T H #1:2016-07-21
* MIVEH Corresponding author.E-mail : Lingw@ shzu.edu.cn

http ://www.ecologica.cn



2024 A E = 37 %

areas. The age structure of the b-type and c-type patches, based on the degree of fragmentation and human disturbance,
exhibited a stable to declining growth trend. Population structure of the a-type patches in the most disturbed areas exhibited
greater instability, with the population at higher risk of decline. The a-type population exhibited stability in the early and
populations, declines in the early phase and stability in the intermediate and later phases occurred, whereas the c-type
populations were stable. Therefore, it is critical to decrease or halt external disturbances in areas subjected to the greatest
levels of human intermediate phases according to the survivorship curve, and in the early, intermediate, and later phases
according to the survival analysis function curve. The plant population structure is the common result of the survivability of
individuals and the impact of environmental conditions, and may also provide important information on the past and present
regeneration of species. So the decline in E. anisopterus populations likely resulted from habitat loss in the later phase. For
the b-type disturbance. Studies should examine the effects of different combinations of disturbance factors on population

status in different habitats to formulate scientific and practical protection and recovery strategies.

Key Words:; habitat fragmentation; Eremurus anisopterus; age structure; life table; survival curve

A AL AR AE A IE SR AR T A ol K& 2253 A 1Y) A AR AR B9l o3 81 e, B 1l 43 K
ST SR A B e A SR R BRI A B T R0 7 A S ) S SRR, R 0 vl ] 35 PR S 9
FIEEAEIE 1 IR R BRI B — R AN A A R ) A [ AR AL SRR I R AR 4, A
UGS T AR RRAR T A B R Ak AR Bk A BN T BN SR S AR AR W A R B 1K
T 5 0 B S SRR A A5 WS R Ak R AR 22 E T A A B R R i R
B2 MNZES H AR SR EAE ] Bt 7 rh SRR AR 07 R A ol (8 R Ay 2 AR A Bk i 1 22

S R B ( Eremurus anisopterus (Kar.et Kir.) Regel ) Az K 78y /R BEIE v FEVD I S 5 K L L AR 4B
(R AR 2 VD e b —Fh AR A R A i, R R e K EE MR 2 —" fE AR,
ZYF LT ZEREIE OB AR, AR (3 AIRE 4 A%)) s AR T m il A5 W T 4G | - 560 10 1 5%
7, 7E 60 d PR 52 M ] 28 B AL L5 S8 R F i3 A KR F b e AR AR TR A R, B R
P o R v AR KU VD R VT Y B sk A R R R A S RN EES 55— B A T E
B AR SO AR TR R S Sk MR O L ORI R A IR A T | T A TR
T A RN i AR AN R G AR TR S R R TR AR B BRI G B BEMRE R B e R
T DAAEAS 56 53l R B (5T 2 B4 vh - BB X SR bAoA RS BT A D Y InTRIE S 6 A B
W AR R o i S A A A Z 0 ISR ST T o BB H A B rp S R R TR A
TE, RAERE TR A S5 B RN it e P BN L 324 m AR DA TR AR R X =
A AP B AR AE A T IS AR Sk 09 N T AT RE A 2 0] Sk R R AN R 45 40 5 sh A AR
W), 5] G198 52 8 14 7 1) R TP AT R A 45 e S B R AR BT A% TR A2 B B2 B R N T
PERF RN A E IO . FIIESEAL S M Sh A2 Fh Y S B AR O R AIE , o2 P B i — B s
FHRRREGE 27 07 2 3 S A ST RS, AN R S AR B g 28 S L S a3 7 — e B Bt e 1 e 5 25
S8 1B AR S 2R DA S E TTAEFRRE P A a7 202 AR SRR 9 AT LA e R BB R AR AR TIRAS R LR B 2R
W)2E R EXT PR BT A 35 N 25 5% 3 RE X RN BE 3 2k IR AR ok R S s Al -5 ) =27

AR SCHE Ty R BRI oy R BE TR [RVBBC A A 45T S S B R R (A b R A S AT I S AR A A A
SR G AT 50T, T I Sl B2 mop ot 2 77 BUIR , 2 I R A AR 8 25 A R AR 5 52 TR L
SR SIS 5 N TE 0 2R 36 S AR FAME B T RO Z 8] A B3N OC 2 , 80T AN T8 5 e RE AL, 4R s
A SR A I S S R AN R S S A AR AR | 45 BRI TR R 3P 00 2R i R R A AR R AR

http ; //www.ecologica.cn



6 1) L A AFE TR T U A A Y S R R A R RS S B SRR 2025

1 #MREFE

L1 AR5 XA

TR PRI RV (44°11'—46°20'N, 81°31'—90°00" E ) HhuAh > 5F AT (4 i WS /R 4 b v | T BLZ oy 4.88 T
km? BV 95% LA F oA [ E 2 [ WD - S 3R R R i [T 5 5 2 181 5 Y0 e, s S AL LAV 28 K
RACIRYD 2B N T, V0 Fe AR 8 B — MR 10—50 m, X VAR B 3000—3500 C , 47K I 70—150 mm , 4
TEZE A REZ 2000 mm , Sy SR G ARG+ LA, XD BEA R W ZR KR A 30%—45% , 4 FRE S H
B AE 100—160 d, KT IRBELAE 20 em DL T FKEEZAE 30 m AR A9 AR K E SR RROK T
SELUF L T K Bk 3 7 s SR T B R, S R AR AR K R B R R AT A

IFFE XL T 6 oy R B o AR R 5, S S R e 0 AT AR rh M 5 B P A L P e
ZHLIX M A VD Fr | e8] PR B M, SE 90 A Hb TR 7R 300—350 m 2 (8], AR 6 35 58 02 3 e VD 5 UL Y A
Y, S R R LA kB R ( Eremurus inderiensis ) | ffi 2 ( Ceratocarpus arenarius ) . KA 2 ( Salsola
arbuscula)) VP K&K ( Chrozophora sabulosa) . EE & 4 ( Reaumuria soongorica) | 112528 ( Seriphidium terraealbae )
S UTJLHAER A T AN T, (02 DR o S W B BBEOR | 5 3k 267 3 1 2 A ) AL Ao R e 2 B ol — A
AS/NFPRE
1.2 FEHBAO I

i, B IR M TSR R, T 2015 4 4 H—6 H 43 il fe A S B 5 A i &
B VU T AR AN R E R, 7RV 28 Bl (R S AN R B A AR BE B AR [R) A2 T AR B AN RIS/ )N |
AHE Z [B] [R]HE R B BEERIET T 19 A, 43 51HE 8 P1.P2 P3 -+ P19, EVi A A& BEH B2 40 R | TP a A &
TARAERRAE I & FEH A0 A5 B GPS L TBHAR BE  HUIE 25 1F  BEHUR IR | BEPeE AR e R4 30 5%
(ED, BAA7 AR RS i RN B W0 5oL G5 58007, B S W SE R A e A A B8 ) IXE B i PR 88 (4 BXE R
5 JR IR A R OC R, 20 g AR | = Bl — WY R P A S R i — PR AR ) RS S AT G R
FEFUR ARG AR S AR O BESLB R AR BEAE 0—1 AT . 1T SPSS 17.0 X BEHA) 4y 540 54 7 v
e SR Q 43 2RISR M AT A 4
1.3 FEHZERIRY R o) SR T H B

T 3R 10 ATERI 10 AIEE T M gso s w0 5w

Site

SPSS 17.0 Tk P OGBS B8 227y Ak fobb IR ) |

HEHTCHE 1) GERFE, FSAHI IR 194 98 8 —— [

PEHA 3 N IR s e oy 3 P2 AR SCRA 3 Bl PLs 1 T e |

PG HITHEAIREN a K b H ¢ K0, A f
P8 8§ -+

a JERR /N BT A - R AR A A, P13 13— ; |

\
A6 NBEPA M. PL . P5 . P7 P15 P17 P19, ixsepEsk B3 3 e H— —
NN ZE T, R Vb BE B A I 25 F 305 30 gg é =, T '

b AT T E R SRR RN S TR T e piL 1 — ]
WA IR B, FOE AR R RIR A A B P10 10
T FRAE 196—682 m* Z [8], J& T/ )N A BES ; BB i A T 1 RREEHETEHNESEREERARE
H EITEHOTELED s ik ERE G K Figl The Classify Deprogram of patches in Euclidean distance
FREE MR (ETE 0.80 LI I, WAL R FE B v Ward’s method
b ZA Ay v A5 T AR S R B B AL S
FIBEERA P2 . P3 P4 P8 P13 P18, HJE XA FE M BE B 5 2 . A M b I T I8 B M T AR b 25 T AR
{EAE 1464—2925 m* Z 1] ; SH 20 % FE (ED) EH 45, BRIl 2% J2 ik B2 B v 45 5 B b PN A /0 130T 25 B 0 A 5 R {1

http ; //www.ecologica.cn



2
He

2026 2 SO Eire 37 %

7 0.5—0.6 Z[b] , i FRFE 4

¢ AV R KT AR- I 4 P A AR PR AR B I BB 4 & 4246 P6 P9 P10 P11.P12 P14 P16 [ 7 PBEH, %
ST B 1 R A S5 O A, 45 AR BERR B T FRAE 0.5 hm? DL b BEH I 20 & 3k ; BEH LA 0 JE 30 A 4 998 S AT
FEHL NG LA A K BRI A AE 0.5 LT, J&8 TR I (1) BRI A |
1.4 W55k
1.4.1 oA

SR HIRE T BRI AN [ S YAl rp Sy FE e BEA T I, B RE BN RIZE 3 1> 10 mx 10 m A7, A 254
J7 VA S R R AR AR, X R T oA SR R R A T R R R A AR R AR A I R R DL Rk e A
1.42 #BHL5

FEYI AP EELA AR | X SR RAE — AR & I GE T A EA Tl A 1), o R AR ( Sy 4 0 A X 1
FhRESIAS BT ST B B0 L, AR BRI 80 E 7T 2R TS [R5 125 180 R B AR AS L) mT 2R P by 422
B AR R NRFRBR X T 2 AR AR R YR YF, X — TARTE 2 BUE O T R AAE BRI R . KR A
SESCHRAF, B AR RS B AT R G/ N AR BR O BB AR A (1 SRR L, AR SR
FALUAS BRI 00 7 1, R SEIAS I BOR Rl 9, DL = R 3e it — AN g, 36340 12 Mg, 4eit
B B RRR B, A I FACFTATR AR AVE N, DA I A ) R BO R i | 22 IR IREAE IR 25 R AR AT
1.43 #dddark

F TS B R T 2 AR AR A AR, SOR FH < s T AR Bt E) ™ A O ek i o R B B S A i T ki
ST AR, R B TR A Ay A S SCANTR ) xSy BT R ) PR AT IS S B P s o, WAE x YN
AAREL L, RTE « WBGTFIRIBRUEAAT TG AR (— 45 R 1000) 5d, M & B o+ 1 #5895 1] B 391 P A v £k
FET 809, N o B o+ 1 G RIBRIEZET =3 LA M oo B oo+ 1 &G0 10 BR300 R0 38 A7 08 A9 AMARS T, o0 « 13 9
ST WA MR SR e A HEA x B GARIY AL ar B SO B R R K O T IR (B ), DL R4S
TUAF B DG 3l At ST o, B d SRAS AR IR EUE

P T S A i 2 FH R — B SO A e R i A AR 0 A2 B ol T G, S ke T 24 IR B S A AR IR sh 8 D 7
HR R — AR I T T AN 20T 3 — R 4 AR 06 S0 3B R OF BLAE A i A R e iR 2 b e h & BT
TN ARG, XX ARG AL, Wratten TAH , AE AR HT ™ A — S Ul X SECA IR B AR AL (47568
FUE R RSSO, FRBOIR R LA S, e e il & R sk 2
1.4.4 f7I5HRZEFISET 28

DAY R R, DAV B AR AL AR TR BB T 3 A YA AR , 2245 B2 A A2 s i e RsE T il 26
1.4.5 HAERHITE

R T b A BT S R AR Bh A e B LA AR R AR S A A S BT T 4 A BRI AR AR AR S
B BNEREE Y A AR R B S ) RITIET R F ) SET LR S,y JERFRREL A ;) , 3% 4 D REUH T 51
AT

Siy= S, S, S, 8,8,
Fy=1-8
fo=(S,=S,)/h,
Awy=2(1-8,)/[h,(1+S,) ]

o, SRR h NI I AR LR 4 NSRBI AG TR, 2 AR AF 2R BT ET R LR ST
FE LR AG R Rl 2k . 0 nd Ab 3 545 1K 48 FH Microsoft Office Excel 2003 5 Origin 47,

2 HR55%H

2.1 AERR SR ST
T T G025 P A5 I S B B AR A TS a b o3 FPSSRIREER )-8, 2 AN [R) 2R AR b

http ; //www.ecologica.cn



6 1) L A AFE TR T U A A Y S R R A R RS S B SRR 2027

S R ORI YA IS AR IR (11 2) o B SE, NIE 2 Rl DA ;e SRAURE i b S i B RO AR B B,
I 134 Bk, B — s IR SR PR BRSO IS D0 , JUHOR o I AR PR SRS 7™ H 5 b S 25 S5 S 2 e
Bk P4 P13 P18 FEHLAT W GBI AN, FLAMAE R AR A B — W SRR AT — 2 B (9 A o0 A, b AR I 254 O 27
Y B Pk /N AR B IEAS 70 A0 5 0 T 7 AVRE M Sl B R B RO 2498 B 540 Bk JEAPES T I IS A A
R o5 AR S 43.85% , A AR S A 2 X DL H, A% R S R A AR A R S e I T R
THLR G TRUR A , Ul AR BERS AR L I O 2 R F AR R RERS ARG MR R T 25 BRI a 8T
FEML 2 A TR , R RERLRE/IN L IX B 9 LA E AR IR DU — Bk, Rl B3l Rk B ANARE | 2B KUK AR 5 b
ERIRE L SZ TP AR RE B T, AR St R R bR B A 2 (Ll e AE T Bk B b DRk LA
JE TR E BRIBRIME B0 BUAF AR S A T A% B DR IR OB R, P LA A s [R] AR O 5 ¢ 287
R R S RS2 A TR AR R Bl v O e AR A A RS S BTIR, T )
B AT — P BT RS OIS

X aefil X b X =Sl
XI XI X1
X X X
2 IX IX IX
oW VIl vl
g VI VI VI
< VI VI | VI
g v v | \
==\ v I v
il | il il
11 [ II 1l |
I 1 1 || ) I 1 1 1 ) I 1 1 1 1 | )
0 10 20 30 40 0 25 50 75 100 0 30 60 90 120 150

AMA%L Number of individuals/#k

2 3 FEBRM R RWMEEM B F RN

Fig.2 The age structure of three type plots of Eremurus anisopterus population
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Table 1 Life table of different plots of Eremurus anisopterus population

PEHRE Y

Plots type X a, I, Inl, d, q. L, T, e, K,
a KA | 29.500 1000.000 6.908 282.475 0.282 858.763  4031.085 4.031 0.332
A type I 21.167 717.525 6.576  -152.542  -0.213 793.797  3172.322 4.421 -0.193

I 25.667 870.068 6.769 310.746 0.357 714.695  2378.525 2.734 0.442
v 16.500 559.322 6.327 39.559 0.071 539.542  1663.831 2.975 0.073
A% 15.333 519.763 6.253 50.847 0.098 494.339  1124.288 2.163 0.103
A\l 13.833 468.915 6.150 265.525 0.566 336.153 629.949 1.343 0.835
VI 6.000 203.390 5.315 56.508 0.278 175.136 293.797 1.445 0.325
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PSR X a, l, Inl, d, q. L, T, e, K,
Plots type
VIl 4.333 146.881 4.990 107.322 0.731 93.220 118.661 0.808 1.312
X 1.167 39.559 3.678 39.559 1.000 19.780 25.441 0.643 —
X 0.000 0.000 — 0.000 — 0.000 5.661 — —
Xl 0.000 0.000 — -5.661 — 2.831 5.661 — —
XI 0.167 5.661 1.734 — — 2.831 2.831 0.500 —
b Al I 38.167 566.839 6.340  -146.035  -0.258 639.857  6271.063  11.063 -0.229
B type I} 48.000 712.875 6.569 -89.109  -0.125 757.429  5631.206 7.899 -0.118
I 54.000 801.984 6.687 -37.129  -0.046 820.549  4873.777 6.077 -0.045
v 56.500 839.113 6.732 -89.109  -0.106 883.668  4053.228 4.830 -0.101
\ 62.500 928.222 6.833 -71.778  -0.077 964.111  3169.560 3.415 -0.074
A\l 67.333 1000.000 6.908 331.680 0.332 834.160  2205.449 2.205 0.403
VI 45.000 668.320 6.505 225.254 0.337 555.693  1371.289 2.052 0.411
Vil 29.833 443.067 6.094 133.664 0.302 376.235 815.596 1.841 0.359
X 20.833 309.403 5.735 173.258 0.560 222.773 439.361 1.420 0.821
X 9.167 136.144 4.914 34.664 0.255 118.812 216.588 1.591 0.294
XI 6.833 101.481 4.620 54.446 0.537 74.258 97.775 0.963 0.769
XII 3.167 47.035 3.851 — — 23.517 23.517 0.500 —
¢ JeAl | 142.143 1000.000 6.908 333.671 0.334 833.164  3299.997 3.300 0.406
C type I} 94.714 666.329 6.502 158.791 0.238 586.934  2466.833 3.702 0.272
I 72.143 507.538 6.230 78.393 0.154 468.342  1879.899 3.704 0.168
v 61.000 429.145 6.062 121.610 0.283 368.340  1411.557 3.289 0.333
Vv 43.714 307.535 5.729 84.422 0.275 265.324  1043.217 3.392 0.321
Vi 31.714 223.113 5.408 29.147 0.131 208.540 777.893 3.487 0.140
VI 27.571 193.967 5.268 39.193 0.202 174.370 569.353 2.935 0.226
Vil 22.000 154.774 5.042 -28.141  -0.182 168.844 394.983 2.552 -0.167
X 26.000 182.914 5.209 103.515 0.566 131.157 226.138 1.236 0.835
X 11.286 79.399 4.374 41.205 0.519 58.796 94.982 1.196 0.732
XI 5.429 38.194 3.643 21.106 0.553 27.641 36.185 0.947 0.804
XII 2.429 17.088 2.838 — - 8.544 8.544 — —
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Fig.3 Survival curves (A) and mortality curves (B) of Eremurus anisopterus population
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Fig.4 Survival rate (S;) and cumulative mortality rate ( /;) functional curves of Eremurus anisopterus population
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