5537 B 8 W S &~ £ Eild Vol.37,No.8
2017 5 4 H ACTA ECOLOGICA SINICA Apr.,2017

DOI: 10.5846/stxb201409281913
XUTENG, 2EEde, AUk, WIA0H, 2, JEIAR, Semlal. Hia BB Ik A AR I KU R RN 4540 5 3 A8 AR 452441, 2017,37(8)

LuSZ,LiCL,JiYF, Hu SX, Li D L, Tang W D, Chai C W.Structure and Dynamics of Atraphaxis bracteata Populations in Minqin Liangucheng
Nature Reserve, Gansu.Acta Ecologica Sinica,2017,37(8) .

HRERIEHFHBARARIFRIDAREMBENEMS
U

)30 g g kAt WA, FAR, BT R, %

)&‘ ﬂl,Z,S
1 HIRA TR AL 5 W R EDIEE R E S L=, ®RE 733000

2 Hl BB i A S RS R B AR R gt , BB 733300
3 HINEIRWHFRAr, M 730070

4 il REENIREREARAY R, R 733300

FEEE ML TR BB oy 3k SRR AP DXV AR 10 A B AR A 22 53, 20 I R A 1L 3R ok 5 P B V0 3t (AR 35E 1) AR i iRt
HERUE Vot A /N RUXERED B (AR T ) FTJE KRRV b (A= 85 1) 3 o A= 45 S AU 3t , Xof LR 1) 0 7 IR0 AR IR 45 1) i A5 A A
ARG MM SR AT 1 W5, 48 R Y AR AR S A ML IF P A LA M RSB 5 0 A (L, D b i RS JP AN R 8 0 1
ARZF ISR PR A . DR SRR, 1) YR B 20 A G IS SR S e B 3 5 32 R/ NP S 2 85 T > A 35
I >ASE I i = A= 350 v ) i 0 AR b o DB BT A A I B D7 T 22 5 A8 W03 5 2) 1 e MR A =R AR 358 R A o 01 1 R g
DPEHAHAL W UDARZE RN A SR HAT BB AR, A28 T 0TI A 05 0 R A0 0 0 A I A5 A0 DRy e B RS S 0 b A ST v
KA R RA BRI S RS ], A5 18 4Ty e 2RISR 20 o 31 1) A 0% 254 Ry i SR O AU 2, B e S e N R E Y, bR
SR HLBARIE o 3) PR Ix, dx T qx ITERAE VI 2 | Al S AN Ll 28 9 B B AT AR TR A8 A R 3, HE o B SRR A 1) Al 2 b
FAR R AR v 1 R Rt B, A SR AR RN A T i R P S R AR (EAE S R AR I BE =i i A A R ) 22 S P A
R HH RS T AL AR ™ A T, YD AR A S0 1Ty 0 R B AR AR W I SR I 0 BE, BAT R S, IR E | I 0
IR — B, 4) PRSI TRS G 4 ORI AR B 23 A W6 S 14 SR O Al | T & W SR AN B N BE ML A, DL oA 3,
SRR ST YD ORI R ST RE ) HE B, RS A T B, A B2 S (WD IR 2l ) RN R R R A e R A R A
SR 0 e R ORI e B R, A e TSR A v S B i )3 RN A T AR, PR e Y AR A T TR A K
SRE R A R A AL

KB DAL AFIATH ; ERSE AN A

Structure and Dynamics of Atraphaxis bracteata Populations in Mingin

Liangucheng Nature Reserve, Gansu
LIU Shizeng'*®, LI Changlong"*’*, JI Yongfu'*’, HU Shengxin‘, LI Delu'*’, TANG Weidong"**,

CHAI Chengwu'*?
1 State Key Laboratory of Desertification and Aeolian Sand Disaster Combating , Wuwei, Gansu 733000, China

2 Gansu Mingin National Field Observation and Research Station on Ecosystem of Desertification Rangeland, Mingin, Gansu 733300, China

3 Gansu Desert Control and Research Institute, Lanzhou, Gansu 730070, China

BT . Hil G B BRI B (145RJIA335) 5 H R4 G135 A B\ B (1207TTCA002) % 1)
I fE B #9:2014-09-28; [ 4 H ki B #5 :2016-00- 00
# WIRAER Corresponding author.E-mail ; lichlong1998@ 163.com

http ://www.ecologica.cn



2 S % 378

4 Gansu Mingin Liangucheng National Reserve, Mingin, Gansu 733300, China

Abstract: The Minqin Liangucheng Nature Reserve has different types of habitats and vegetations of Atraphaxis bracteata
populations. In this study, three types of habitats, i.e., the low denuded hills covered by gravel (habitat 1), tilted alluvial
fans with small aeolian sand dunes (habitat II) , and tilted alluvial fans without aeolian sand dunes ( habitat III) , were
selected to compare the development status, age structure, static life curve, and distribution pattern of A. bracteata
populations at this reserve to reveal their succession dynamics, assess their ecological value, and provide the scientific
knowledge for their rational management and sustainable usage. We found that (1) the population densities of young,
mature, and old seedlings of A. bracteata were the highest at habitat I, followed by those at habitats II and III. However,
there were no significant differences in the average height, average crown width, and new shoot growth among the same age
groups at the three population habitats. (2) The seedlings of all ages dominated position at the three habitats and played a
vital role on the propagation of A. bracteata. The age structures of young and mature populations at habitats I and III showed
continuous growth curves, but that of the old population showed a single growth curve, suggesting that A. bracteata
populations at these habitats were developing. The age structures of young and mature populations at habitat 1T showed
continuous stable growth curves, but that of old population showed a single stable curve, indicating that A. bracteata
populations at this habitat were stable. (3) The Ix, dx, and gx curves of seedlings and young and mature populations at the
three habitats showed similar change trends. These curves showed decreasing trends from seedling age stage to young age
stage, and then stabilized in the young and mature age stages, whereas the curves of old age grade were significantly
different, and the populations overlapped between habitats IIT and 1. This suggested that seedlings and older A. bracteata
populations showed peak mortality, and there was a general pattern of growth at the earlier stage, which stabilized at the
middle stage and then decreased at the later stage. (4) The distribution patterns of seedlings and young and mature
populations were clump, whereas those for old populations were Poisson. The results indicated that the A. bracteata
populations at the three habitats propagated vigorously and showed relatively optimal structure. The environmental difference
among the three habitats only had significant impacts on soil seed bank, seed germination, and seedling preservation, but
not on population development. These findings suggested that A. bracteata has strong adaptability and dominance in desert

areas and can be restored and reconstructed.
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H ARET4k 2 832.1 h, AP RGHE 2.3 m/s, LAPSALIRC PEALARPY KR 32, 245734 59 d AP0 ,27 d Rvba s,
TR AR A 196 958 hm®, 4 X R T FRR 50.52% , i KRV PERE % & ik, Hok A A -,
AL 155 500 hm?, 5 42 X SRR A 39.88% , 3 B4 A5 70 AR L flu 3 o AL i sk it AR s 4t |0

2 HIRAE

2.1 FEHBE SRR

e B B3 ] SRR X A LB R334 (38°58736 ~ N, 102°55'22 ~ E) Vb ARSBEREISREH AR TR VD A
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Table 1 Habitat characteristic of Atraphaxis bracteata populations in Minqin Liangucheng Nature Reserve

A Population habitat 85 T Habitat A3 1T Habitat IT A5 Habitat IIT
2245 Longitude and latitude 38°58'36 “ N,102°55'22 ~ E 38°58'48 ~ N,102°56'19 ~ E 38°58'45 “ N,102°56'12 ~ E
i Stands slope 20° —30° <5° <5°

HFUAEAE Landscape AR Ll b 5% LI AR L AR LU P A
HiL T FRAIE Geological characteristics BRFEIEAT R 15—20 K SEHH Y HE VP R 0.2—0.5 K SEH VD Hi

+ BEHFAE Soil characteristics Kb+ I JE 20—40cm PAZEEE A F RS £ YR

KB BFAE Wind erosion and aeolian Vb I 55 KRR ] Ak

FE 1% 35 Vegetation cover 16.02% 13.13% 21.70%

B FhE R Species number 6 7 6

M4 Dominant species WARZ WA RS BRI AT WA
T fES E Population density 0.51/m? 0.27/m? 0.98/m?
FhEEEIFE Population height/cm 33.92 35.87 26.70

PR Population width 1899.70¢m? 2571.73¢m? 1597.97cm?

2.2 FRHEIRG 4307k
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WA/ ING) THESE AR U ARSI RN I L ARG A KRR, 43 LR LA S Tl I < 0. 1kem®
WG, H— G BAIT 6 E 0.1—1.0 kem® ML I, T8 1.0—2.0 kem® A AW I, R 2FN R 2% LA
0.2 kem® H—GEiHHIG, WIE =2.0 kem® HEIR, B 1.0 kem” H—NGIHRIT, iR WG HR
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PR Fed o, PR AR B =, ST RE R X 5 5 AR B TP R > A > I > LAY
G AP LA AR SR BE I RE

F2 REEHHBARPRIDAREMENLEHE
Table 2 Growth characteristic of Atraphaxis bracteata populations in Mingin Liangucheng Nature Reserve
it 2L Seedling age grade I Young age grade

A= 5% FipeEcE /b PR/ em PRI/ om? O BIKE/em  AEEECENE PR /em FHEE/em? FRKE/em
Population habitat Population Average Average New shoot Population Average Average New shoot
quantity height crown width length quantity height crown width length
A:85% T Habitat T 6.8+1.6a 6.5+0.9a 24.05.1a 3.8+0.9a 7.6+2.2b 21.2£1.9a 459.8+45.7a 11.6£0.7a
A:35% 1 Habitat 1T 4.3£0.9a 6.7+0.8a 19.1£2.1a 3.0+0.6a 2.5+0.9a 22.2+4.5a 432.8+111.0a 11.5£2.7a
A:35% T Habitat T 19.8+8.1b 5.3+1.8a 23.3+8.6a 3.0+1.1a 11.8+1.7¢ 17.2£0.9a 443.3+17.9a 15.620.9a
AR S Mature age grade EHEZR O1d age grade
T4 5 PR/ FYI®E/em PRI/ om?  BEKE /em  AEEECEME PR /em FEHER/em? FEKE/em
Population habitat Population Average Average New shoot Population Average Average New shoot
quantity height crown width length quantity height crown width length
A:85% T Habitat T 4.1£1.5b 35.6£5.3a  1406.9£189.9a  18.2%2.7a 9.1+1.4b 56.7£5.2a  4287.2+518.2a 31.6+3.3a
435 T Habitat T 1.4£0.8a 34.5£7.3a  1348.4£291.0a  23.1%5.5a 4.0£0.7a 65.9 £5.1a  5825.0+801.0a 37.0£2.6a
Az 35% I Habitat 1T 6.4+1.3b 32.5¢1.5a  1428.2437.0a 25.5+1.6a 11.3z1.1b 55.842.3a  4545.8+462.6a 35.5£2.2a
I LERE, S A ARIR) T B R R B B A 22 5 AN 3 5 L2, 265 12 (P <0.05)
3.2 UPREREE AR A 10.0
N N vy - N S 9.0 F
L e R B U 4 B A FRERCIE 5 R 34 |
. \ — \ E 60
WA HOR IS, 555 R =RV F LR AR £ 80
— e pe ) = 30 F
W2 W (B 1—=3) . A58 L WARSTHBF AR a2 %ﬁg
R, S BT AR XS B AEE £ e
Sy o s . S 12k
FUFRBE AP 000 TR TR 1 0t oA 3 [0 |
\ o g . S R 06
et ABBASY AT S A SRR O F IR 20
SIS AUHER , B PP I A5 A R R S 4 B e ——————
S . N S > 0 5 10 15 20 25 30 35 40 45 50 55
TIMENRS , RWNZAE ST 251 T ARSI R R 2 K, B4 HE Ouantiy
uanti
B SCERAT B LA I PSS AR B B T 5835 . i A=
355 A VD AR R REAF W4 M N A L, AR v I v AR 1 ERRE | DASHENFREN

Fig.1 Age structure of A. bracteata population in habitat type I
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Fig.2 Age structure of A. bracteata population in habitat type II Fig.3 Age structure of A. bracteata population in habitat type I
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Fig.5 Life curve of A.bracteata population in habitat type II Fig.6 Life curve of A.bracteata population in habitat type III

*3 REEHMHBARPROAREMBENIGRE
Table 3 Distribution pattern of Atraphaxis bracteata populations in Minqin Liangucheng Nature Reserve
Hilk 4} Seedling age grade I Young age grade A Mature age grade HWYL Old age grade

AET BT AERT AT BRI AN AR AT RN AERT AT AT
Habitat I ~ Habitat I Habitatll ~Habitat | ~ Habitat  Habitatll Habitat I ~ Habitat I ~ Habitatll Habitat I ~ Habitat Il Habitat Ill

V/m 3.08 1.46 26.73 4.83 2.51 2.09 4.46 4.14 2.15 1.61 1.00 0.86
V/m-1 2.08" 0.46 " 2573 3.83*F 1.51* 1.09" 3.46 " 314" 1.15* 0.61" 0.00 -0.14
Stk R

. Clump Clump Clump Clump Clump Clump Clump Clump Clump Clump Poisson Poisson
Distribution pattern

1 K2 # P<0.05; # % P<0.01 ;4% J5) ; Poisson = BEHL/M i ; Clump = 45355 ; Random = 25) /34

4 SRS

4.1 FETFIEEMIX, HHOK R MR A5 AT I SCHE R 2 /I X L A B2 10 K 70 1) S e A
FIE R E] 13K A3 1 5E G G FR R L PR OK BE T, e e R R b R R 2 iR
ARSI PR =R A5 T A RO B AAAE R E 2 5 (A AP A W PR 22 57 o FERbRAESE 1 A
HEVE T DARPEVD AR ZIR RS 247 L RO YD A A1 20 PR IR I/ INRE A Sk AR b 2 18] R K s 50855 . R
I AL TG B A | A e P A VD it ek 3K Iy 28 4, U AR A R Ja (W A L S 4l i A Bl 1A A
Ao MAEASE I A b AR S Sl AR JRR 28 () TRARAE O TE A b | SE[RIAG UAE v i SL O i, — 8 2
[AAAE R K I Sa A BON R BN, T BRI A/ N R YD Fe A A, R IR 3 L B 24, s 1
J2 L HK G2 AR R B TR T W A R AR AT WA ] K 435 4 G R R T
SRR VD ARSI 2 S (0 2N

4.2 BRRIY AR S BT RE S BRI NI R A VD ARSI I SRR A =R AR AR 4 T
RAGOEFHAL Sy HAE O SBT3 T Bt 7 (0 =R RS A TR SRR AP R 22 5 A
BEM>AE T >A5e I, Azs T8 4 e 5 0 18000 20 PO A e 254 Shy 32 008 TR, 2 e MR by i S Py 1
KA RS A A BRI R s ) i AR5 T Dl SR U SR 10 A R 285 ¥ SRy i 2 AR e Y, 2
USRI ST RS AL R RELS R LA e O PR REAR I 54 5 R 0T SR AR B A AR SRR
KB USRS IR BRI TR, ORI Fe . KD R R EE X RN i RS i A A
SN, A LA A 2 S 0 IR ORI LA 0 IR PR B R RS

4.3 UPAREERIEEAE I IS S SR RIS SRR I, dx T qx iR EAT AR R A A8 A a3, HLrp i 4 R i )
LIS PR AL 1 i v =R 22 52 T B B, il GO LA P A B i R P AR AR . (AR
FEERY Ix, dx A qx FHER 22 S PR, 2R 858 1 ORI ™ A= &, R B VD Al e A B0 1 v e o S8 0 A A i e
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