ISSN 1000-0933
CN 11-2031/Q

IR

REESEES
R E R B A AS TR 5T AR L
H e kB tH it

xE 7»



L J: A A 2R

«='>

&9 (SHENGTAI XUEBAO)
BTSN F3BEF2H  22013F1A (FATF)

B X

AR SRR
B KA B SR FA S R AU oveeeereeeeeee e B, BRI, E AR (317)
LT R AR AL X K T A Z P BETE B IR ooeevernnneerrrnineee e e oA, 4 b B E (327)
HOKBB AT R T A IRA S HAAT A BB oo ® ML, FEE HAME (337)
R R B F AR (NanoSIMS) E A D A S FART P AL ooveeeeeee AT, KT, B AL IE (348)
IR ARBEMER AFAE LIS IR BAELE cooerenieiii AR, K4 (358)
PR T AR A A R A S0 oo eeer et Z B ESIH,AEF (367)
MESERES
FH RIS I M AT ARG FE T A B FAT o eveeeerererenre e MAIE, BB, EZREER (374)
IRBE T F AT ARAGFE T 9 R BT ST weveervmemreremrnnenee e, P Dk % Scheller Robert, 2 (382)
ARAFL T ENED S BIR TR T ZFHME oo BRPHARAE, £ 4h, 4, % (389)
MR FE Fo R A K3 ek 2 b B IR AT e AR, KRE/R,H & (393)
S AT R R A R AR IR B B0 oeeeeeenen e FHE, FTH BN H,% (402)
KA B K G EA TRt AG Y BT HERTIR E B B weevvrnnreeerrnnneeeennennns BUIRE  #E R TR, % (409)
TE BRNMESRS
IR B AR RSB AL B I AL v BEz=, 28, RER, % (416)
R EMTREER B EMAEAE e KEEE PR R EMIE,% (425)
BEBAENIRE LG M EAPBE T MAB B B E G F B ceeerrrrinee e £ A, BRE (435)
ST 4 AP A o LTI I AU A AP oo R OBLREN ETE, S (443)
L T TSR R U USRS S p S UL L IR HOEE R K A% (454)
KB E LR E LIE N BETL AT covrrrrreaeneea KEE,EXH,NABE, 5 (464)
BRI AR B A TR IRIE o x| B A (475)
5 ALa 38 0 A AR AR AT I AR 0 BB B0 W e EIARAER, T, % (483)
2005 FAFAKRFFEFTE S L BEBE DB JRMEEDFITI oo ENE ALK, KEFE, % (492)
NG Z oLy A AR RS R AR TALEL oeereveerneeerene WEPE,ERSE, R F % (501)
=N XFFMEIRES
B KA A AT AN T ARG B AR LGP e O B, ROUR, % (509)
1961—2005 4 A Ao K AR Ao AR TACHEH ooveeeeenie BOH A, BET, % (519)
R KOG R 55 A B BOR L IG A xf L B A K Ao Z B0 Rv@m ooeeeeeeenns MEK T RRE,F (532)
HREGFWMET
AT L LB F TR AN BEIRFIIT -oveeeeereeeereeenes BAR,BXE,EhT,F (542)
HEERHE LB EIE R RS T TR e W WK, N % (554)



R R AKAG B IEHER, T /I £ AEAF M A AE AR 3 4y R bAoA R LG F v

....................................................................................... KOFR R, B4, % (565)
e RN G T B R R A EEA RS e B M,kENE, X % (576)
W EHSES
IR LA B KRB ALY BB wvvvvnreerrrnnneerrsnnnnenrsiiinnaasaienn XNBH ETE B B, % (586)
KARBI R AR TTHLPE oo I /ﬁi%‘-’”‘lﬁ (595)
INR NO sH4a ki F ARG G BN RGBT ERB G HH e REB,FEE,FEW,F (603)
K E LRI T ARG TGS LLIR, oevvevremremerrenmeneneneean, WNEE, 7 T, 8 }%{%,%@ (610)
M £ Cd \Pb.Zn Ni &5 & T EENTY S LY T A vneee R, A, EEA,F (619)
AFALER A EDTA *P4R 75 % RIEIRBE T B Z A RGHm e ERifE, M, R A% (631)
TR ER
D ) 1. = WEE A ERA, L (640)
AREFZREE DB DA TRREEAMEA KRR e W, BT (650)
KAL) 35K G vt KB F O A AR LR Hom - e, mEY,LE—,% (659)

HTIEARSECN 11-2031/Q * 1981 * m * 16 * 352 % zh % P % ¥90. 00 * 1510 * 38 % 2013-01

ECEEEEEEEEEECEECEEEE

EEEWE : BRIV A —— AR B bR i iy U B S | 3 I T SR SR A I BRI M YD s TR A W B, B
PSR IR 1 AR R R . TEREUIL TR R I U A B A T vb . 2 B XU VD DR b AR ZR R
S50 A 00 - R R — b AR A S TR SR 5 U A A A 11 T e R DR R R B B A gl 1% T R X BT
S, XEEAER | BT ARSI ik B B 2 T S N TR S 0 T AN RIRR B b IR T g
PEBRAR LSRR 2 T R I AR SRR

FHERM . BEAEEE LML K% E-mail: cites. chenjw@ 163. com



5533 B 2 W S = & il Vol. 33,No. 2
201341 H ACTA ECOLOGICA SINICA Jan. ,2013

DOI: 10. 5846/stxb201111111707

BATE, Haly, AR BRI H G TP 5100 K 4 ST, A= 2452840,2013 ,33(2) :0374-0381.
Yang Y F, Bai Y P, Li ] D. Seed dispersal and seedling recruitment of Ulmus pumila woodland in the Keerqin Sandy Land, China. Acta Ecologica Sinica,
2013,33(2) :0374-0381.

AR Bl i 3 SR p PR B B BT AR A 4D & R

MAIET, GaEm, FEA

(AR 22 R A OF SR L S B BT R B A S04, KR 130024)

E SR S KA, R RIO U T LIE 1G5 — (e S5 it . 308 1o X ARG RIS AR AN [8] 7 i) WA 2258 i) S0 1) 5
RS AT FIARET A BEALIBURE AT, 087 1 SXH0 AR T R AN () A5 558 16 ol 10 R R4y 1 20 A A b 5 R0 RS2 A o~ A O
) B 22 S PR SRR . AR AT, SRR 4 L e AR A 55 I 3R BH W] A R R TOUR i, A MR AR B8 e THUW] K T
JEE o A 1) J B AN i) 7 i Ao R A ) B R SR AR A B 2 5, L ARG RIS R 149 2L 244 3 22 538 JXUBT 4 11 4 g 5 1) e
i, RPN L IRR B ARAETT e, RO iR 2 . MRGANIISL I IE 6 AT 1o W i JARS HE3 [e] £ o
A T AR B A RE 2438 G T AR 0 A0 PO R TE S 4340 (X7, <0. 500) %5 B2 sk, ELA AH ) 9 Fh 1 SO A Jy o SR 40 1 285 2
FEACT BB S R T B3, AR AR 24908 TR R T iR . MRSk 19 m A4 i L2 BSR4 . AERHRIDUD AL, Q2RA N
FRAI AN SN, ZEMARA AT LIAR G Mot AT A AR ST, i EL AT DATE TS B A Vb A B iy R LA s 1l

SRSRAA) G 5 BT RGOS s b1 80A s e SR ; AR

Seed dispersal and seedling recruitment of Ulmus pumila woodland in the Keerqin

Sandy Land, China

YANG Yunfei® , BAI Yunpeng, LI Jiandong
Key Laboratory of Vegetation Ecology, Ministry of Education, Institute of Grassland Science, Northeast Normal University , Changchun 130024, China

Abstract: Ulums pumila, a typical anemochorous plant, is the single dominant species of many woodlands in the Keerqin
Sandy Land, China. To understand habitat differences in the characteristics of seed deposition and seedling distribution in
U. pumila, we randomly surveyed the numbers of seed and seedlings in the habitats of both understory and the wooland
gaps. We also measured the abundance of seed and/or seedlings along transects of different directions starting from the
woodland edges and the bases of isolated trees to illustrate differences and regulation of seed dispersal directions on the
woodland edges and isolated trees. For the understory habitats, U. pumila seed densities on either shady or sunny slopes
were significantly higher than both at the top of sand dunes or on the bottom of sand dunes. For the canopy gaps, seed
densities on the bottom of sand dunes were greater than at the top of sand dunes. The number and distance of seed dispersal
differed apparently among directions with the least amount of cumulative number of seed dispersal and the nearest dispersal
distance were observed in the southwest direction ( southwesterly winds are prevailing winds for the studied area) ; whereas
the greatest amout of cumulative number of seed dispersal and the farthest dispersal distance were observed in the northeast
direction for both woodland edges and isolated U. pumila trees. In the six sampled directions, seed dispersal patterns of
both woodland edges and istolated trees can be discribed by density functions of the Weibull distribution and the Log-normal

distribution (Xfw <0.500). For the understory habitats, the seedling densities on the shady slope were higher than on the
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sunny slope. We also observed that the seedling densities at the top of sand dunes were greater than on the bottom of sand
dunes for both the understory habitats and gaps. The seedlings were continuously distributed within a range of 19 m starting
from thewoodland edges. In the Keerqin Sandy Land, without restrictions and human disturbance, U. pumila woodlands

could not only be renewed naturally but also gradually expand its distribution in suitable habitats.

Key Words: Ulums pumila; understory; woodland edge; isolated tree; seed dispersal; seedling recruitment;

anemochorous plant
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Fig.1 The densities of seeds of Ulums pumila in different hatitats
(Means+standard error, the different letter means significant difference
at P < 0. 05; Ul understory in the shade slope sand dune, U2:
understory in the sunny slope sand dune, U3 : understory at the top of
sand dune, U4: understory on the bottom of sand dune, GI: canopy
gap at the top of sand dune, G2: canopy gap on the bottom of sand

dune, the same below)
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Fig. 2 The total cumulative seeds of Ulums pumila per unit area away from seed source in woodland edges and isolated tree along vertical

sections of different directions
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Table 1 Parameters and X? tests of two distribution types on seed dispersal frequency of Ulmus pumila away from tree bases in woodland edges

and isolated trees along vertical sections of different directions

ST 2 SH K M2k Woodland edge PRAL B Tsolated tree
Distribution type Parameters Southeast Southwest Northeast Northwest Southeast Southwest
and tests n=21 n=15 n=25 n=16 n=19 n=13
F1a5 A a 1.8431 1.5013 1.7011 1.2617 1.4461 1.3433
Weibull distribution B 7.8969 5.1515 10.2388 5.2053 7.2829 4.2633
1.7321 1.2559 1.9651 1.2017 1.5743 1.0289
X? 5.1885 3.0897 4.7232 7.3952 4.5918 8.7537
)(%a) <0.995 <0.995 <0.995 <0.900 <0.995 <0.500
X BCIE 24 A “ 1.8454 1.4331 2.2644 1.3999 1.7174 1.2492
Logarithm-normal o? 0.6431 0.6737 0.7195 0.7699 0.7581 0.7055
distribution X? 18.0240 3.5963 15.1984 5.9609 6.1212 4.4411
X%a) <0.500 <0.990 <0.750 <0.950 <0.990 <0.950
12 18 18r .
MG 8- i) WY& E 4
WE: Southeast WE: Southwest 2y IT: Northwest
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Fig.3 The seed dispersal frequencies of observed average values ( column) of Ulums pumila per unit area and the expected curves of

Weibull distribution away from seed source in woodland edges (WE) and isolated trees (IT) along vertical sections of different directions
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Fig.4 Correlation on between observed values of seed densities of Ulums pumila and the restored expected values through theoretical

frequency of Weibull distribution in woodland edges (WE) and isolated trees (IT) along vertical sections of different directions
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Fig. 5 The seedling densities of Ulums pumila in the different habitats and in different distance of woodland edges
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