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W E B % (Stellera chamaejasme ) M ER ZEL T XY RTENERAEHIMEZ —, RASERTEFEAL A
BDDUEFHWHER o ) R T WY I PRI RE X IR E (Stellera chamaejasme) 7 T Bt 1 #%
R B GREGRENFERSENRERE CRBINTTREDRTESAHAFEOLNKRAER. SR RA REHFA
HHMZ A AN . EE S NEREARESH A TFHERRK/NFEHR0.08m®, REMTFES M HM LMKAER
RFARKUE AR ARARTHMEERBRESMINRERS FRARBELFTS Logistic MK . M FRARRES
MARPBERBEEHE. RENHAFE EHHEBEHA"OHFHANH KX BB ELERH 0~50cm, REMBFESH FRAGD
BREAGZEEIKEHDRBEBEARMN.
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Spatial distribution patterns and dispersal mechanisms of the seed population of
Stellera chamaejasme on degraded grasslands in Inner Mongolia. China

XING Fu, WANG Yan*Hnng y» GUO h-Xun Unstitute of Grassland Science Northeast Normal University, Key Laboratory for
Vegetation Ecology, Ministry of Education, China, Changchun 130024). Acta Ecologica Sinica,2004,24(1) :143~ 148.

Abstract: Stellera chamaejasme is a perennial herbacecus plant of Thymelaceae. It is poisonous to herbivores and widely
distributes on grasslands in Northern and Northwestern China. S. chamaejasme population increases rapidly on degraded
grasslands, which can negatively affect the health of livestock. The objective of this study was to determine the distribution
and dispersal patterns of S. chamaejasme seed population, to determine its spatial dynamics and to provide baseline for its
control.

The research site was located at a typical steppe in Alukergin County, Chifeng Prefecture, Inner Mongolia (i120°25'E . 43°
43'N). Vegetation is 8. chamaejasme + Enneapogon borealis associationand with S. chamaejasme being the dominant species.
The sampling of soil seed bank was conducted both before and after the onset of seed disprsal of S. chamaejasme (early May
and late June, respectively) with the Contiguous Grid Quadrat (CGQ) design. Seeds were separated from soil samples using a
sieve with apertures of 0. 45 mm and then counted. Seed distribution pattern of S. chamaejasme was measured by the two
parameters, dispersion index (DI) and mean crowding index (m* ), and tested for Poisson and Negative Binomial Distribution
using X° test. Data were analyzed with the Greig-Smith’s method —— Paired Quadrat Variance (PQV). Eight directions (E, S,
W. N, NE, SE, SW and NW) were selected from the basal tiller of S. chamaejasme for seed dispersion. Soil samples were
collected from the basal tiller along each direction at 5 cm intervals. Correlation analysis was conducted between total seed
density at different sampling directions and tail wind frequency, and between seed density and mean wind speed.

Results show that before the onset of seed dispersal, the distribution of seed population of S. chamaejasme was random,

but the distribution was aggregated distribution after seeds had been dispersed. The dispersion indices were 1.16 and 1. 70,
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respectively. for seeds before and after dispersal, and mean patch size for seed population was 0. 08 m®. Patterns of seed
dispersion varied according to directions. The increase in accumulative seed number with increasing sampling area followed the
Logistic model. The dispersed seed quantity was significantly positively correlated with the tail wind {frequency. but was not
significantly correlated with mean wind speed. We conclude that S. chamaejasme seed population has a dispersion mechanism as
“short-distance to parent tiller” (the dispersion radius was 0~ 50 cm in this experiment). The diffusion capacity of S.
chamaejasme seed populations is limited by its physical structures (i.e. . cannot be dispersed by animal and wind).

Key words :Stellera chamaejasme; seed population; spatial distribution; mechanism of seed dispersion
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MTHEFEAIABERADRE BT THEEKENEFNER AN —RIEBE S RESTIH FAER . BH . L
BEHREARFERALEN. B . HFABRAER VA BESERROAARESZ U], BHRAEEEMS TS %
RE.BABRESHENAHEFEETTHEERANRRES ", BARBSEBSTFEFEFRMTHEIAEE R NHE.

RE JEREREHHEE, oA TRERNX . AENARSOX AR L RYX I FAESH  ARESL FMALXR
HRARERE REARES WBERAXEWREE AFR.VRERHTEAAREIKAREAS T BULE R Z 8% 3
BRI M FREEREMREACAPE—RZ AERENTFHHNITRRBELHAHR. T HBRERBSRD S
REFHRAA FAEHNZARYNK S ERIEKE.

1 BHUBMRASHWRAE
1.1 FHEN

A FRELRETFERIRUKERIR(SH)FANEUEE-AERSAIM. RZ 120°24'25"~120°25'10", b & 43°
42'50"~43°43' 20" MR B 320m B EANFE, TRAIRS L. Ft TREEFHY, MEMKREW KEEERNSE,
EFHSHE6CERKE 300mm, MR 140d, B TR B RR RGBT H. 4 FREBRBREBNBR"  HELT GRS
— i B (Enneapogon barealis ) B . HHEHZFE 25U ~35% . T EHYPHLERE A8, Q¥ E (Astragalus galactites) ¥
M ¥ & (A. scaberrimus) B S BETE (Convolvulus ammanii) M )3 3E (Txeris chinesis var. intermedia) . it X O 8 (Gueldens-
taedtia stenophylla) BEBATF 8 (Cleistogenes squarosa) . > % (Artemisia frigida) iE S B F (Lespedeza davurica)% . REE
BEPLETHEHA.

1.2 HERIZ

1.2.1 FSBEFE DU TREMBEMFHRTCOFES B LAINENERFCOIFE s ATADRANERTRIE
B R S/ THEER 10em() X 10cm () X 4em (F) -3 128 NMMEF. FH 0. 45mm ALEMBFOREMNFA SR )
AU M TIC.

200 F 7 HLEAHITREM FEARBIRE. &€ 3 MMM XK RN BB R BITHEEKZE 100cm L5, 3 4
B B E 2514 25em . 26cm . 28cm; Bk F A2 4 51K 25cem. 30cm. . 3dem ; B HEM B4 8% 13,14, 11, ABEA LIS 8
AGE AL R R AT T B AP0 S R IUEE .8 Sem O 1 N EURERE BT, BUBE ALEE O S5em X 10cm X 4em B] 1
TERERM. BRI &R 8N JRAEFER 0~40cm, it 192 TRERMN, BEomiCBHT. FREKEN,

1.2.2 BESIHHE®

(D BRERESER[EE OFHBBPDD SHEFEEAFRFEHELRTBEEY. RANMEF X AETBEHA

R TFREMENMA.S AR FEENFE X AR FEEMABA N> HERERELN.

2
DI=Sy (1

Bttt .Y DI=10, B R a6l a: S DI>1 6. MR TEESH RARESEN DI=N; Y DI<1
Bt R T8 A a5 . B SR DI=0,
HTRESHERMBIBRSTHREEE, M DI Giff7 8B HEEX S,

St 1
::Xg (2)
He .5 ] ki*ﬁﬁﬁﬂﬂf]\*ﬁ?ﬁﬁ N=128, IHQEE N_].Et{ﬁﬁﬁﬁﬂgﬁﬁ%n ?llﬂérw_l.a.ns.ﬂﬂ‘-?iﬁ
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KRk A AREY, BB EMARAERE M RHBILRE ABITE X* .
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e ,.Q. .7, 35 B BER) LR MBORE IS g B EPRBIET I H
BABREREE -MRTRERSERMBMRGAIRMANED N EERELER . XA Lloyd §9F B IEFBE (" E 18 R IR
R ERERE S HELLWT.
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AP o BR—TMHEFAGI AR FHAFEE HELXKRRRELEL KRR -M T EIEMTEHRFRRELX.

(OB FMB KM Greig-Smith XA F EXLERBRTHE,. B FREATEREESFY . UFEF£/HHE
CRTBR 2 7 (B % (X 45 MUBUPE I . 0 SR il 2 75 B B AR {1, R L B 3 o it X 48 90 B 8 B 3R 19 19 K /) B A Jmy K

(TR 83 WEE rY-F 5 W B 2 o i B AR 3 P R S B R R AR R E AR
T3 ARG 8 ANy () M G 5 BB LG A R F 3 D MR BET R B R F I (O o) MORR i B 3 R R 7
BUTR B B 5 4 R A Logistic HERRLE TRl

K
1+ e

APy AR THREHRE K M THRANBFTEZDARARE.c vHARAWAXNBEE.6 M FHE X BEHRE
B EHMKER. o VEBERRER.

Q) FrRESAEFROMXEST BN K EBERTG8 S % R TR WL e 553 5 MR ] &9 F 5 33
ERXDH. REN TFRBERZEPTFoRH NEEHHREN6A1B~6B30H. AmANEHEESYHSER. B
H 3 WER WM (08:00,14:00,20:00) .3 120 ZIRAM ., SPLWRIE 16 MR EE HHE P ILIE(N-N-W), FKILJt (N-
N-E). HRALFE-N-E). K@K (E-S5-E). R (S-S-E) . R A (S-S-W)  Fi B A (W-S-W), L 7 (W-N-W) 8 4~ thi 371K A 16
SRAMKABCH 8 4 F Kiar Y, 8 3= K B9 R 58 4 50 3 3 AR R 1 N ERUERT 2 N R KL ) B4 4 O R
Rin. F K a8 HE S B 3 A R SR80 B - 1
2 BRSaW

-1 MEMTHENIHGRER
2.1.1 BEEDSHBARE EMNHEREMTHENIGEHRRXVURBERBEMESRRAR 1. BT HZAIRNREMNTH

FHLA A MEMERZEN BRI T, BMFRZANSARRAEFLER L - FEEFHERZFEIRA N PARELY
GR.DIfMm LWHERREERZIEHREREVNS T THEFZA.

BRI EOREEENERAXMRERE.ZERAFAGTE . ——RLRREHF FEARE NG R PRI _EMN T
EAAERTMsipReE RERBARAEASOREZRZECRE“E KB AT M FRRB SRR 9
LA

v = (5)

X1 MERTHESGTERBEADEAREE
Table I The types and intensity of the spatial distribution of seed population of Stellera chamaejasme

Rkl R ECE FHHKEE AR H i — e RO 3i

Saﬁﬁﬂ?ﬂfl Mean Spatial index , f {IE Mean crowding  Poisson Negative binomial  Pattern
va

mping Hme (F+S. E.) (DD ue m*) distribution  distribution types

% P It W : 0. 3828 £ 0. 0607 1. 1568 1. 2494 0. h396 P>0,05 P<0.05 Bl

Before the onset of seed releasing Random

&SR A 0.59384x0. 1137 1.6993**  5.0721 1. 2931 P<0.005 P>0,05 R

After the end of seed releasing Clump

* » 1 BB H ¥AFE P<C0. 01 Significant level for ¢ test P<{0. 01

WMWRHEH TENRLE.EEYURERPIE EEBRHBANREFRH R L E YT AT e
HogEALEZGMd ., B2, E 8~10cm TRARMAREMTAHE. BIOAN W THES KB 0 %0/
FERER AT 54 2001 2002 SEFAAE K BRI XA 2001 SE 7 A LA BARENFAGE .2 E, K 30 0. 25m°
RHLBE R ALWME s HBEL. HHAR BHTHRLEREW FTRAERNEARMO EIRREN.

2.1.2 BEAE mE R OFAERERAK S LHH—THBARE. B EREEBREMR TRRIFH RN 8
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A~ 10 % 10cm® BF 0. 08m®, JREEBRA M F- BBk A42 Dy 18. 18 £ 2. 35em. 0. 08m? WEEIR KAM ST 3 MHEMA K/, X #BH, P& H
FREGRA THESHRBEENERN.
2.2 REFRTFHEABTRR
2.2.1 FFRGHRBRSER AHFAACEARERFH
MBERERREMTFRELEL 2, BR2.EFAREBAGR TR
K LUBEFERE. X 12.68 B KL BV R4, M
BMEENE BRI ESESITRERMEBARFH, Hik 74
75 1) NP O B REER A 8 NERBE SR E AR T4
FRFE. B—FERBERMNHDFRUE I ESE 6T
BB () O~ 30cm FRPDIBE . FLHEMEIEH 14.50
1. 08cm, X B EA ML - THERG THRAATR.IBEHE
H MER 3 THMNI RN RYH Y 1378, BHXBEM M1l REFFHESBRMSF
PR FHEEFR. 0~40cm Rk BHRERE N HrFa¥y Fiee 1 Analisis of pattern scale of Stellera chamaeyasme seed
120 K2 o BBk 7= B B IR 87. 59% . He 3K M Rh T4 s —4p HE g, population
0~50em ¥ERHNBENFFEED 18BN . ZEEBE TR TR, IXHEAXBAHFRAETHRBE 10cm R .12
ABGEENDT 50cm, LR ENEIRE SHERABMOMFATHEEEHRBELIMER, ABEASUSH I NERT 50cm.
2.2.2 ROBEBMFEAER PR BN REE . E RS A R B RS8R K R [ i BE G B 6L i AR Y
ARG MM BESLH Weibull PSS BEMTFESITRE M ELTFEERENHT B ELH— . W%
AR MU RRBES. IXEA REMNFHOBEALEFTHBEEMN LFRPOBAEREL . BHGERERR KR ILTE.,

¥ 77 {8 Mean square

1 2 4 8 i6 32 64
X #8 I HE Block size

22 MUMMAAAHRAERNFRCOIRRERBFH D )

Table 2 Seed numbers of Stellera chamaejasme in unit area (') and accumulative unit area ( E.r’ ) in different orientations
[ 221 it N At NE A E X ES WS AN WS B w it WN ¥ #5] Mean
No, x EI’ x’ E:r' ' EI’ ! E.r’ x’ z.r’ ! E.r' x! E:.r' x! 21" r + S.E, (Z:’) + S, E.
3.00 3.00 0.67 0.67 0.33 0.33 1.00 1.00 2,33 2.33 0.67 0.67 3.00 3.00 1.0¢ 1.00 1.50%0, 39 1. 501:0. 35

|
2.67 5.67 0.33 1.00 0.67 1.00 1.67 2.67 1.33 3.66 1.33 2.00 2.67 5.67 1.33 2.33 1.50%+0.30 3. 001 0. 66
1.00 6.67 0,33 1.33 1,00 2.00 1.33 4.00 1.00 4.66 3.00 5.00 1.00 6.67 0.67 3.00 1.1740. 28 4.1710.7¢
1
1

2,33 9.00 0.67 2.00 0.67 2.67 2.00 6.00 0.67 5.33 1.67 6.67 2.33 9.00 1.67 4.67 1.50%0.26 5. 67+ 0. 82
0,33 9.33 0.67 2.87 0.67 3.34 1.67 7.67 1.67 7.00 1.67 8.34 0.33 9.33 1.33 6.00 1.04%0.21 6. 71 10.90
1. 33 10.66 0.67 3.34 3.67 7.01 1.33 9.00 1.33 833 0.67 9.0] 1.3310.66 0.67 6.67 1.38%0.35 8.09+0. 85
1.0011.66 0.33 3.67 0.67 7.68 1.3310.33 0.67 9.00 1.0010.01 1.0011.66 0.67 7.34 0.8340.11 8. 6210. 94
0.0011.66 0.33 4.00 1.33 9.01 LO01L.33 0,87 9.67 2.6712.68 0£.331).%% 1.00 8.34 0.92F+0.29 8. 84+1.00

On =1 LAY e ) By e
L R I - T

23 FRASOQRARTRARNTFHEMEMN Logistic RRASMEDRERE
Table 3 The parameters and significance tests of simulated Logistic equations on seed dispersal of Stellera chamaejasme in accumulative unit

area and in different orientations

F [ Orientations K a b n Fu.o F r

it N 12 1. 7602 0. 6891 7 16. 26 112. 09 —0. 9784
* it NE 5 2, 3473 0. 4816 8 13. 74 1016. 79 —0. 997
x E 10 3. 7676 0. 6956 8 13. 74 126. 17 —0. 977
K SE 12 2. 8542 0. 6892 8 13. 74 578. 60 —{. 9948
: | S 10 1. 9821 0. 6150 8 13. 74 202. 31 ~— 0. 9854
V4 /6 SW 13 3. 3309 0. 7749 8 13. 74 68. 86 — 0. 9591
il W i2 2. 5943 0. 9671 8 13. 74 33. 26 —0.9204
Pgdt g 2.4720 0. 6054 8 13. 74 380. 63 —0. 9922

2.2.3 R B i EESFRVARFRREN FZRSEORH FRARR. HE R EBAMINE Logistic
MR ERK. SHRUATBRNBEAERI. S AFEHHEAT FFo o850, b AR F m RS LH &7 8
AAEHFHNRE, FHISKER E, LI FRARRRI LTRGBS 08K, 7 R B B0 0% < o B 56 R Bl
B xmaEsm. Kthg e HERARS MG FRLE.UEFIRM FEARERKAEK yRK. AR
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I FE K HED,
2.2.4 HFHHAESHABFHEEZE RERDFHRE.EL2.5~3.0mm, 812 1. 0~1. 5mm  WFREHDERBEHL . BHE
WA BT RETEWE 5~7mm K THAELSRAEL TR —EWN“NHER. &I rnlaM ey
5 3% Fh B0 3 419 MO R I 1) 45K 38 B MO XL 1] ) SF B GEAE MR b . SR BH(R O EHF M THA LB SR AR B ¥ IE
MX(P<0.05) BN EHREHRXARE. REFFHWE LHBTRLR.BHERBEFABAHR TFRREE.

BHEAHFBRAESHSMENMEFERERXARE,
XATRERAM T EAIIAN . R EMBN 6 H {7, ket AR
X 3 X B e B s R AL A A 6 i fe) 88 5 . Bl A B R
MBR XM TR RE"TREZA R,

R4 M/BHTHHSMRAR G 9 EEF DR NEE XD
Table 4 Correlative anzlysis between seed dispersal of Stellera

chamaejasme and frequency of free wind and it’s mean speed

L BT EN IR, F 5% TR
3 itig oriztatl?ins Total numbers Frequency of wind  Mean speed of
H&{ﬁﬁuﬁﬁﬁﬁ?ﬁﬁﬁ%ﬁﬁﬁ%ﬁ%%ﬂmi of seeds orientations wind(m/s)+ S, E.
BERATZ - AR ED HRTMNAE Arcemisia frigita) & N 8. 67 017 2. 6840. 36
" N Fit NE 4.00 0. 04 2. 0040, 51
BB TEADSED, BN ERERERT 65K 5 E 9. 00 0. 04 2. 9540.48
FHRERLETUHEECHBBREBERE. EHRKPEM Kf§ ES 10. 67 6. 18 5. 925 0. 96
MNEREHTFGERABAEMGZEREXRRNEREELETEET W S 9. 67 0. 15 3.36+£0.50
fL, RS bR % SRR, P WS 13.00 0.27 3. 42:+£0. 35
W 12. 33 0. 21 2. 8410, 32
EMEFHEENS CBFATRFRENS R MG Fi WN 8. 33 0. 18 3 444 0.42
WHEREER”, BAXRERALRIXE AR/ NHHE HEEW - — 0. 8044 * 0. 4797
BE —EEH NREENE . ERELMKTERE BLEHE * B %K KF P<0. 05 Significant level P<C0. 05

B ERMEERE. MERH.BEXRESKAERGHE
FERE/NRIEASHEY . Bt T REES RN FRERNOESER X% R TFRENYGHEFERRE
KAMEAEM TR MO EE.

REFHAFARECERTHES. IEEARAEHARNBERTATHEREBWBRAR . L. ARAHEHHBX
RENBRSE . HTARFRTRAGEAREARERKAOATBHELB AN BRERRARNRK ERRIANERRER 57 X 8 P9 89 Fp B
FEMA R -EEHRHERANS  ERELEMBEIREZFUAREF . TERRIYRERGHEBNH R A BENXR
ANESE BRAANMNEFEHEE TR REEENRERE TR E .S BB B, B 1k f 58 A i B BB o B
FEMAREMAKYUERAMNRMS EHBRER LN ERERAM FERTEHBR.

EmprafhiaRERE+ 220, RENMENAEMSESTNERARTE. W FARPARYE ZREHMHTFE
HEEZHRERSROER. B, A TRAHEEHBA—BENRHAMESRTE—E¥W. ABLZBESHHE®HFH
EBMRYFHTFREMNRS HPERFERBMHF(REAABTRBD) . SAX HERX.EASHIUREREM THANKRE
HMizE. ZHMBFHE TR,
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