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Spatial and temporal distribution characteristics of ephemeral Corispermum

lehmannianum in the Gurbantunggut Desert
CHEN ZhengXia, LIU Tong®, LIU Zunc hi, HE Wengin, TANG Jingguang, HAO Xiaoran, SUN Yuanyuan,

ZENG Yong
College of Life Science, Shihezi University, Shihezi 832003, China

Abstract: Corispermum lehmannianum, which ranks only second to Haloxylon persicum in terms of Importance Value, is a
valuable component of the desert flora. It is widely distributed in the Gurbantunggut Desert and plays a very important role
in the stabilization of sand dunes. Consequently, this study investigated the distribution characteristics and dynamics of the
population of C. lehmannianum under natural conditions, adopting the method of fixed quadrant. The results showed the
following: 1) C. lehmannianum has a higher Importance Value on all slope positions of the dunes, especially in the middle
and upper parts of sand dunes where sand is more unstable compared with other slope positions. 2) Throughout the entire
growth season, germination rate and emergence of seedlings on each slope position, aside from the top of the dunes,
differentiates three groups. Different levels of seed germination are observed in different periods; a large number of seeds
germinate and a large number of seedlings emerge in March. The highest levels of seed germination and emergence of
seedlings occur in April, gradually decreasing in May. However, on the top of sand dunes, germination and emergence are

the highest in March, whereas no germination and emergence were observed from April to May. Therefore, seed germination
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and population density on other slope positions, except at the top of sand dunes, increase, and then decrease. At the end of
the growth season, population density demonstrates the following tendency in variation ; the middle and upper parts of sand
dunes > the lower part of sand dunes and interdunes > the top of sand dunes. 3) The seed yield per unit area of mature
plants shows the same tendency as the population density. Seed number per unit area in the middle and upper parts of sand
dunes are significantly higher than those in the interdunes, the bottom of the sand dunes, and the top of the sand dunes ( P
< 0.01). 4) Given the seed bank densities at depths of 0—35 c¢m and 6—10 cm, the experimental results suggest that the
number of viable seeds in the central and upper parts of sand dunes is significantly higher than those in other slope
positions. In summary, C. lehmannianum are dominant in the middle and upper parts of sand dunes where sand is less
stable compared with other slope positions of sand dunes and the species is well adapted to the desert environment. Thus, C.

lehmannianum is one of the plants with the most potential to contribute to the stabilization of sand dunes.

Key Words: ephemeral plant; Corispermum lehmannianum ; temporal population dynamics; spatial population dynamics
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AU IR AT R Rl PE T R . AR E/NT 120 mm, SFRHREIRE 17 em, AFEZE KRN 1942.1 mm, 4
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H origin8.5 A4 (origin Inc.) .
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Pl o A b S RN 77.78% b Bl A S R BB AT IRSE (C. lehmannianum ) (B AR
& (Astragalus flexus) W2 ¥ ( Haloxylon ammodendron ) W %2 3% 25 ¥ ( Arnebia decumbens) B F %% E\ ( Lappula
semiglabra) 25 [ VUK FF ( Tetracme recurvata) MAERIEFE ( Malcolmia scorpioides ) ;355 B ZAHK & WIFI AT - 1P
BRmb s MR AL TE PR BN DU 5 5T, R A AR A S 9 RN T B, i B AR
50%F1 38.89% , B EAE K MR LAy A1 B AT RS2 IR R ( Haloxylon persicum) o FE B3, Fr[8] AU &R 4 Fh
BT RN R 12 AN 11 Fh 350 SR 66.67% 1 61.119% , Hovb B ) 5 B2 {E 450 55 10 R (809 it ol
SRR VEAEEE PR EVRIE RS BOR B E R S R BB i ST AR ISR EE AL
H VP (Agriophyllum squarrosum ) -3 B3% ( Salsola praecox) FIES VU ki 77, kAl A XH 8 4
il o5 SRR 44.449% , ORI T EE AR AL = RN A Sy BB B I USSR AR AR . I TSR A A A 3
ANPF b BRI 16.67 % , T EAH = AN A I AT HL s

HE— 250 A B, 1A L SEAE U e A S35 129 o A v ) A (AN () 3 o el BB R/ M AE 22 57
TEFAYE , Flb) 2 45.58 , JIKE N 56.01, 1N 63.79, &N 63.60; TiHkA 69.82; 7EBHYL , flH] 0y 42.13, &N
4414, %8 68.21, 1-#84 69.82, HILAT LAA Y, 7EVD Frrb L3I 1 i s S A B 238 W I KT P[] R
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Table 1 Species composition and their Important Value (IV) on different slope positions

YIFh Species P, P, P, P, P; P P, Py Py
B PE E1 ST Corispermum lehmannianum 4558 56.01 63.79 63.60 67.65 69.82  68.21 44.14 42.13
TALTEE Astragalus flexus 37.38  27.65 — — — — 29.55 32.87
B 145 T HLE Senecio sub dentatus 2092  19.62 — — — — — 9.47
T BE XS5 Arnebia decumbens 26.47  7.26 — — — — 18.23 17.33
R Lappula semiglabra 27.17  25.86  20.19  19.67 — 11.03 1633  28.46 26.37
VP& Agriophyllum squarrosum 20.58  19.22 1327 735 1072 1154 16.63  25.89 18.33
FLEE B Salsola praecox 1562  7.11 7.07 7.02 — 6.85 1147  26.37 —
FEALTT Soranthus meyeri 7.22 — — — — — — —
25 PO I Tetracme recurvata 27.58  28.27  14.18  20.37 — 21.54  28.28  38.86 43.54
RV Calligonum leucocladum 18.13  18.06  20.08  10.77 — 16.09 1517  16.43 21.25
YK Chrozophora sabulosa 10.87 13.47 — 21.62 — 17.65 —
WENE SRV Artemisia songarica 12.53  9.40 — — — — —
¥ #2 Haloxylon ammodendron 33.18  41.54 — — — — 42.83 43.53
LFIRFHE Malcolmia scorpioides 26.75  19.90 — — — — — 19.21 27.72
F#42 Haloxylon persicum — — 40.79  52.47 — 37.29  43.00 — —
WRAWKSE Spirorhynchus sabulosus — 7.04 — — — — — — —
Wi |3k Echinops sphaerocephalus — 6.82 — — — — — —
X455 Horaninowia ulicina — — 13.43 — — 15.84 591 9.05 9.15

P, . BA F: 18] interdune of shady slope; P, : B3 JEE R the lower part of dune of shay slope; P ; B3 HF#f the middle part part of dune of shay slope;
P, BA3E I3 the upper part of dune of shay slope;Ps 3¢ TH#B the top of dune;Pg: P ¥ the upper part of dune of sunny slope; P : FH3 H13#B the
middle part of dune of sunny slope; Py ; FHI% I the lower part of dune of sunny slope; P : I3 FE[f] interdune of sunny slope
2.2 IR EIP B B SR B R R ST
2 2 5ERIE 2013 4 3 3] 6 A RZ H R R Bk A A0 TG R R ) | X — i (]2 2 1 —4F
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Fig.2 Daily precipitation in mosuowan from March to June, 2013
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Table 2 Germination and death of Corispermum Lehmannianum on 9 slope positionsin in different periods (Mean Value+SE)

T RRECE
BB Time ~ Number P, P, Py P, Ps Py P, Py P,
of plants
3 H Mar. [p2A 214+ 31 286+84 409+26 438+103 222+65 194+23 134+19 200+20 82+23
TET- %K 0+0 0+0 0+0 0+0 0+0 0+0 0+0 0+0 0+0
TR EL 214+ 31 286+84 409+26 438+103 222+65 194+23 134+19 200+20 82+23
4 H Apr. ()24 251+43 293+78 50267 805+53 0+0 509+62 472+69 278+23 16748
PET- %K 104 42 6+2 5+2 42+8 7+2 4+2 8+6 135
A EL 455+24 575125 905+75 1238+120 180+58 696+81 602+55 469+32 236+25
50 May  Wik%K 67+12 7313 175+32 179+45 0+0 131£36 126+36 35+13 186
BET %K 213+48 249+49 95+20 82+17 53+25 91+19 103+27 143+46 87+13
EaT 309+62 399+104 985+106 1335+124 127+65 736+81 625+30 362+34 167+33
6 H Jun. Wi &5 0+0 0+0 0+0 0+0 0+0 0+0 0+0 0+0 0+0
FET K 16+4 14+3 14+3 16+5 17+9 14+4 23+2 19+6 12+5
EaT 293+62 386+104 971109 1319+123 11064 722+77 602+31 343+36 155+35

http ; //www.ecologica.cn



6 S % 36 &

HiEB(472+69) Bk, BH(509+62) ¥k, 5 A A BRI 7 & 6 Ay &3 TR Fil &, k2 ]
DAE B s S0 3205 3 bl & i, R iR oE 4 A 0y, Z 5 1 B s g b

M4 JAnE 6 A, 10 BRI A B9 5 it s SmE pk S8 Tk B 5eIS S b i, g s An 4%
P AT AEMRBE T B iR B i KAEL, 2 0 9 AR RRIE T 850, B3 R . Fe i) (213+48) Bk, IR (249£49) Bk,
HER(95+20) #k, AR (82+17) #k, BETHR N . (53+25) bk, FHYE Ny . Fefa] (87+13) Bk, IEAR (143+46) tk,
(103+27) ¥k, E#F(91£19) ¥k (£ 2)

M3 A5 6 A, 10 B A3 RE 7 AR S HSEAE T A R B AR A IR 50 o, B33 B a] | BRI JRG R | P
e ) 0 B34 A 7 AT AEAR B i 4 A A iR B i K AEL, 7051 - (455+24) #k L (575+125) £k (236+25)
PR (469+32) Bk,5 .6 F IrtE k& 2 i ; i B3 b il B3 b0 E 3 5 R0 BE 4 B R J7 PR T A R A
it 5 BB AR, 7318 £ (985+106) Bk | (1335+£124) Bk | (625+30) £k, (736+81) Bk, 6 A 3 JL-F-LReFEA
S B TRERTE 3 ORI IN ARG R B e 22 R (222+65) Bk, 4 A5 6 F Uy FE 7 AR B 52 B 58 10 R %
‘(R 2),

ZE L PTIR A AR NS R FORFE  BRVD S i SRS B A0, a2 e 13, Bl V0 1 i 1
Ak 5B T SRS RRSCER BE , V ThT SE E ARAS R SR R I B Z2F F (RDRN RS 5 AR RUEE |
KT, Vb Fr a5 A A8 Bl i S b 7 19 & R R . 4—S5 A Iy &3 S LA AR = B gl i AE TR [RIBEAE iX
AN TE) B SCAT R B TR R R R R | R A L AR SR AR TR, Y B3k 6 e, SR T B B e b
2.3 IR I A R R AR L

(] — B AN R3804 B i e ST B R 28 BE AP T 25 5 (BT 3) o B 3 AR A, £ B SRR 45 B2 R/ i
PRZRIN Ny P A L3RS BN B (B > T0 5 7 A0 10 B 45 398 457 TR 5 8 349 308 38 e AL, e vy 15028 B e K
HIRH] (148+14) BRk/m?® 11 T &6 JEEHA ) ) 1 e KRB EAUN (64+14) #k/m® U0 e 385 K% 2 T & i
KEREN) 2.32 18, AR AR TGS TR, & RRE % B 43 31 ok« B3 i) (33+7) BR/m?®, BB (43 +
12) B/m? , I3 3B (108+12) #k/m?, B3 1345 (147 +14) ¥ /m?, B THEB (12+7) B/m?, BHIE B8] (17+4) #/
m”, BHIE IS (38+4) ¥f/m? , BH3E R (67+3) #h/m? , BHYE %6 (80+9) #k/m?,

180 -
b2 40A B3 Ar .
160 | - -l i
—-O- BRI
1 I- ---------- 1 A
140 |- | 1 r -3 E
T 1o /1 i O BTG
& T L. 1
%E 100 [ % 1 L r
22 4 I A N X
=g | é‘ """"" Ao &
%2; 60 |- % - * - =
13 N M
Nl e
"""""" 4
0 WS - St W N
s S —— 3 g § L —
0 1 1 1 1 1 1 1 1
3 4 5 6 3 4 5 6
H 4y Month

B3 REI L& BT EA B ST I B SO B A M 4% ( P (E AR EIR )

Fig.3 Population density of Corispermum Lehmannianum of different slope positions in different periods ( Mean Value+SE)
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Fig.5 Seed numbers of unit area of Corispermum Lehmannianum
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Fig. 4  Seed numbers of individual plants of Corispermum
i . . on different slope positions
Lehmannianum on different slope positions
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Table 3 Seed bank density differences of Corispermum Lehmannianum on different positions of the sand dunes including two soil layers 0—5 cm

and 6—10 cm

Wil 0—5 cm 6—10 cm Bl 0—5 cm 6—10 cm
Slo; exosilions TR FT R Slope positions HT R IR
pep Seed bank density Seed bank density pe P Seed bank density Seed bank density

P, 770.67+£34.95 D 565.33+67.21 D Pg 1088.00+55.43 C 1136.00+£78.79 B

P, 1498.67+26.63 B 862.67+76.56 C P, 1061.33+£122.14 C 1084.00+129.80 B
Py 1762.67+141.78 A 1797.33+44.06 A Py 718.67+109.57 D 609.33+£76.35 D

P, 1794.67£108.10 A 1812.00+100.96 A Py 692.00+98.06 D 554.67+89.20 D

Ps 382.67+56.90 E 498.67+40.07 D
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HEMDAE L ZEH, b BB 6—10 em +)2 H3EFF R & T 0—5 em 12, 1 E R ABE 0—5 cm +
2 R RS T 6—10 em )2

3 iTFig

I REIFE LI O AR RIS AL T 557 500 I 51 sk S0 B 04 1 4 e ey T
{1, K BRAG B S0, TG0 e LSRR 0, [, AR 4 X BRI 5 L e i KU % 4
HREA.

FEREA R A B B 315, RIS EE R 5 P S 90 5 1 BB T % L 2 9L, Bk
T2 7 AR 5 M AT, B O 244551 1 05 A EE T REM 85 1 RSO R4 I, 502 o 00
R AT 0 T | A B S SR 5 B T A R TR

RIS L R o T SR B BT 2 R S VR X 0 Bl P R R
AT R TR AP A G A % 386 A — VORI B TR Y T el 4 R BE T 2
BRS8N SR RIS SR 22 RIS 0L, RIS, B O ) i o e S 7
36 1) 3 AT 52 U1, RV SORD T 57 5 B A8 22 5%, 3 1 9 AT K REFD T3 % 4 1 (3 55 2 B i
2.5 RN FHI R RN . B3 BT OIS 4 ) S IR THIR, XA Ll T
AR RO 1) S T B, BT RS VR, 00 P 1 AR 06 O, W P RIS CO, WeFE 22 5 & D o
I 2) U1 T F1 T VRN P BT . (S0 BT 0ah S A 50 S W 5 R W S B
50 R 5 ELA AR TR 1

X FHEBED R BERE R BRI R T 50 E B . 6 R T Mok 2 LU BIRI 7 U A FIRG H
S TR BT RIS, 00T B R L 15 O S A I 25 R 5, L L5 A 10 K e 7 26
TE MM ATTFIER VIR BE R4 TS 28 MG, R S K AT LS 51 5 i 7,
78.8%— 9296 T KT AR K, VP A W00 6 48 75 3 AT TP R S BAD 2. 3 10 A
S 1 SRR T TR PR ST, 4—s 1 0 T F IR BRI MR 1 T e T K K R
R, TOIZIFRIRNL, (R 4—6 A G /R HEM i VO W SR B SEI0) R0 T A A 1
75 K A BT, TOATBFIEIK 3—6 FI B 03 H KRR T 5007 20, 4.5 1) Y94 5 B A0 e T 4.5
B FOT U1 % T BT AR, TR, L5 K R T XS04 o8 S0 00 2 49 i b
FEA IR I 53 o 0 e LA T8 0 PR RO R

TE— o K B PR S B 1 S S RISE T2 A (RS S PG SR 90,3 1 T
EROLT, h A A SR, AT TET bR, 4 F DR, GRS AR T R HBRBE T R
Beb .S F B ERARATWERR (L FE R 8 O B sk SRR BE T L0 R ), 0 5 o 1 1 B BE Tt
W T RO A BEFET 2 0 K I A ] 550 - - P 0 FE R I B 2
AR T3 R I V8 5 P MR G G, 6 354 5, 7 DA LA ik ) 0 2, ROt
P A9 1B S BORTBE T, MR T2 e T e I 6 K 0 175 .00 UG 41 - 25
J S 2P SR B B P T, - IR T B IR R S S 4 T | SRR B 1%, %)
BLs P2 AR 7 B0 6 KSR 26 F A, R BB TR AL 1R 407 7
st SRR RO A7 5 LR TP eh R T 041 2 X0 B UG, 96 LR — A2 K 28 o ) 2 RS 25
IR 36 22 MK A 6 PRI AR TR 53 81, BPAIIAEE 5 BRS0E 1  oh SR 05 55 o T ok T4R3E T
R, ST AR 60 RS A £ s SRV RO FFELt S BUL R T S0% K AP (3 EAATT , i
SO A R I I MU AEDD FE v A LB R BT R IR VG 40 e A7 1 BT AT 36,
LT A R FITHE 5P AR TRNY 1 ST 355 ATl XS U M 5 A TR P
BES B 3 A, A2 K 7 R B B o SRR SRR/ MDD 4 M U T 20 9
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AR IR RT3 > U T 1 S ) e 10 B JES > A0 sl 0 385 T, AN [R]85 A7 12 A 0 AL 0 o B 4% B8 R )38 T g 5 - 3 %
IR,

Fh—F 1 & J5 S 0 A RS X A A 0 = 68 B A A B AR S B S, 4 DL R B AR ) s
BT eV EA T AEMN AL P07 A AR REECR S L RSE T ZE AR IS 2 AR5 7
ErP R 4 A6, Vb e ERBER R A KA (148 +14) Bk/m?, T 38 (IEHE RN 8] ) 1 5 KB (64+14) i/
m’, MARK TSR V0 Ferh B K% B (147 14) BR/m? R & (R FRAN ELR)) R KB (43+12) B/
m® R A /N T v R ORI 2 B, 9 LR RE 2 B N 6 A JFER B TA e . U AN A3 (v 15
P I HUSE R Bh A 4R R B, B i A S AR R4 JE T C AU ELA C RUAE G ph 42 0 R Ry A 2
WA ATR @ LT 3%, 5 BT i AR RO A, X 2 3 — B (8] )5, JE T 330 W B ARG, PR % 8 TR
2P R BN TR T Ak SR LA S U T e S R DL OB AR g
P4 T R 75 S R VAT SR 7 S o = T2 =l 161759 o 752 T S o 5 7 U = e RIS 2y s A
B r XFRE

(R B o S T R BESE T AR VEE )V A A ELEE SRV b X AR VD Fr 45 306 1) H (R BT A A T A
Y A — 2T AR SR A VD A A, R X T AR S A A A
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