ISSN 1000-0933
CN 11-2031/Q




L J: / AR

«®'B
" (SHENGTAI XUEBAO)
R LS FE A $£31% F21H 2011 £11 R (FATH)
E x

T R ULA Ry B2 i e 22 A R AE R 09 ik & £ IR % IR 18] AT —— A R B 3 30 AU R ARAE 3% Ay 48] -eeee

....................................................................................... iﬂj@:,)ﬂﬁﬁ,i&'— ﬂg,% (6305)
KAL) T2 KB LA A e JE B 7 T LA oeeeeemeneineeeaneenanenn, W HoR, TR, R, % (6317)
L E A R R L B B EL A eeeeeeerrreee et ae e H AR (6328)
PR T A i BT A FE T S B G v vveeeeeennnnnneeessnnnnneeess e BMEH R B, EEF.E (6338)
I S R B ASL RIS —— AT =AM BRI KA e EHE @R R IEAR (6344)
T B A BB R K AR PR R L 2 ) A AR e LR, TR, B B, % (6353)
BRI BT A ST KRR —— A B RITIRIRA B -ooeeeees ®  JL,EIEA,#E 58 (6363)
WA AR A R 2 Y L JH A Bl e v v v eererese e ren ettt T B, kEW.BFE, % (6371)
K G Ly ALHR ) e 2L AN - R R IE S AR PR L oo TR B H M, HmBEX, ¥ (6378)
TR AR ACSE ST R AT SR A BERY s R B ARy coveveennesnessseseenees BORFE AE A BT, (6388)
B EBEE M B AP BE D ATHEAE oo A, 5B 2 TANG Cindy Q,% (6396)
WAL E R T IR AP IE R A FEF AP R LB WAL evvvrrernereeeeeen B &1 ST, 5K AR, 5K/NF (6410)
AR R E 4 AP IR TR T R IRAF AR ceevemmmieeeee P B WED MEE,F (6420)
RV A B AR THEAT B B IR R EAT B IRACH 89 AL AR e eemevmreee e

....................................................................................... Em;@,%/ﬁg,g&ﬁg;@,% (6429)
K Sk 2 v i A Ly W, I B RN AR A B B ) e e e OE EMA L E,E (6442)
N E T BRI ILBALY 6T 5 Fe AT A RIE bk eeeerrrnneeenninns Lk e, mE%,FRT,F (6451)
& R IEIB F A1) B B A ARAR AP BB AL R B 4G S L S A e gy, 0 xR, F (6460)
B LT EFTED KRR ERARE BRI B, B AL R, % (6469)
BRI FRTE LR R BRIIREF BA R K&, K HE (6481)
AT CISHLAET R HETAXRFR—AFBIE L AW F Mk A I, F (6488)
2010 4F 7 B 2423 RAG YA rH K A Z) B FGE RMAB AT coveeeeeeeeeess WAL T WNAME, % (6495)
B A A BT F T A AGIE P ceeeee e JAAE L, 1L ﬁ,% (6505)
#1 8 PCR-DGGE 7 ik 5 W REV B0 B MR AN A BELE M AL cooveeeneeeennns 4= X ¥ , Yongquan Cui (6513)
M F B RARRA 2 3 A AN A KB FR A B Ao B A R h veeeeeeeee s

....................................................................................... gk %,%ﬁi,m%/@.,% (6522)
ARG ST R I F S 0 A FEAR PRI L o e vveneenne e E ok, ZH, 2L & (6532)
10 A5 LT R IR DO RATHIRK R oo T @, FmE,E WM, E (6540)
AEKMEBIRR T 55 RRRE M AR BEF e Zoka LEA, T ¥#,% (6551)
PR ALEY 5 AL 5 Fe A BT AL TR B A = 18] ZE MW v L e AR, NI A X F 4 (6561)
G LR AT o e F i &R DR L P & S L SRR oK F,E R, E (6568)
Ly ARy TR BR 2E T JE IR B BN IR wovverveeessnenees s AR FEH, X735 £ (6579)
;j&}(ﬂ‘?gg]ﬁ“l‘%g;ﬁd\iifﬁé%}uﬁ .......................................... YEZ K B, KIS (6588)
—FAEM D R E RS T HHIEFEEL oo 2= e UK, % (6594)
;3\‘551',]:%?5%]27%&7 N,O HEFRAEAE v S % ,%E%L,E a’% (6606)
ER545RiA
LA IR A BT ALy 3 R IT vy ST GO T oo eeeeemnsss e #48, EL FLE M, % (6616)
;i%ﬁféﬁ%ﬁyﬁﬁ_y\ﬁ%i/ﬁﬂ R IE RR, wovverrerenrrneeneeneaneii S ?’ =] ;7}(’%-_&/% (6624)

RE

B AT AR E A E Rt R B LM E SR rm e AR, Z | R ¥ % (6633)
FREESHE
B AglhTHL® HARH T ASFEFRRALIE oo HHEE R E OE,F (6641)

HAFIEARSHCN 11-2031/Q * 1981 = m # 16 * 340 * zh * P % ¥70.00 * 1510 % 37 #2011-11

EEEEEEEEEEEEEE

EEEE: #8315 RSB B/ N — Bl RN EAET R TR R SRR, DU R/ AE R iy
BARSY N T WA RO ZE BT WCE, 35T O, B AR ARG . PR IUES R e S 2, E R IR E AR
JETT AR S P AR A AR LR A e B AR M B0, A VLR i — Al &, £ SO oA - s 2
Yo BB [ 5 — T i R AP B A Sl 4 7, BTG B AR SRR [ B 52 5 2 29 5 X R4 Y CITES B sk — #) 7l
A,

HERME,: Bz EFRME  E-mail; cites. chenjw@ 163. com




o531 B 21 W H N 2 Eie Vol.31,No. 21
2011 4E 11 A ACTA ECOLOGICA SINICA Nov. ,2011

T UK B R R SR PR ) —— A A = B AR A AR SRR ,2011,31(21) :6624-6632.
Li N, Bai B, Lu C H. Recruitment limitation of plant population; from seed production to sapling establishment. Acta Ecologica Sinica,2011,31(21):
6624-6632.

18 ) 7 B B i PR
—— DT 5 4 0

F 7.8 K, EKE"
(BEM K F MR S4B, Bal 210037)

TE IO IR AR 7 h T2 M SRR I A T A R A EAE N R AR W) 2 AR MR BIE , — B2 B N AN R AR S
SERRTE o PR FR ] A&7 BR R SRR 3 A B2, ok T BR AL A T ik AT 1 2ok . MR IRBR T 7, Iof 23 (R 3R
S AL TR SE TR A8 ) B PR 3R DRI S R 45 S0 e A7 A W 0 I 25 8 b 36 U A0 SEI A A S Sl g I 2 R DA B PR A
T AR B R SRS A T o S BRI  RR A ST, B0 b = A BR AL H 5 Sl AL M (RN SR P 130 A
JsE, DU R A AR B B b A BT BB T S8 Janzen-Connell % JR) , {EL %55 1 2§ ¥4 0 B, JB URL P 0 R 1) 28 AL
e X SR s B AR B WIAT O b AN ) BB X S DR A T A 22 5, il LRI BT, Rl A PSR Bl AT Dy R B S e SR B
Prs OB G R, I RS T =, BRI R A AR, AN BT AR T A B SRR RN T,
R A ) 5 A ) REASE st A B PR K AL B AT BB AT 08 5 4 B 10 25 8] A b SRy bl T A R L BB B S5 45 4
S S AL S R A AL PSR R 7 BT FR A AR A T A e AT b Rl 28 o DAy T 1 S BEORA BRI IE 5, S R R A2 42
BT WA M TTT .,

SRR HUBTRRM; FRURERED ; ARRER ;A AR

Recruitment limitation of plant population: from seed production to sapling

establishment
LI Ning, BAI Bing, LU Changhu”

College of Forestry Resource and Environment, Nanjing Forestry University , Nanjing 210037, China

Abstract: Recruitment limitation, which occurs when seeds do not germinate and successfully develop into saplings, can
result from three broadly defined mechanisms; (i) source limitation, which occurs when recruitment is limited by low
population-level seed availability; (ii) dissemination limitation, which occurs when recruitment is limited by a failure of
dispersing seeds to reach potential recruitment sites; and (iii) establishment limitation, which occurs when recruitment is
limited by unsuitable biotic or abiotic environmental conditions. Recruitment limitation is an active research area for
community ecologists as it potentially explains biodiversity patterns. In this article, we review research on recruitment
limitation including source limitation, dissemination limitation and establishment limitation. Source limitation may occur in
the early stages of plant regeneration and it is affected by small population sizes, temporal changes of plant productivity and
habitat patch quality. Spatiotemporal changes in the condition are the main factors influencing plant recruitment. Mast
seeding and high habitat patch quality may attract frugivores, helping plants avoid source limitation. Dispersal rate and
distance, as well as frugivore behavior, could affect plant dissemination limitation which is the most important cycle in

recruitment limitation. A lack of effective dispersers will reduce the number of seeds dispersed, which restricts recruitment.
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But high quality of seeds may help it escape limitation. For distance-restricted recruitment, recruitment patterns of plant
species conform to those predicted by the Janzen-Connell hypothesis. Species with seeds capable of long distance dispersal
are less impacted by spatially non-random mortality than those with seeds moving shorter distances. Through coevolution,
the specific dispersal kernel of a plant population should be an evolutionary stable strategy that optimizes plant recruitment.
For plants restricted by the behavior of animal dispersal vectors, non-random movement of frugivores would lead to seed
aggregation, causing high density-dependent mortality. Different dispersers can make different contributions to recruitment.
However, predators always decrease the density of seeds and seedlings. Few studies have incorporated animal behavior into
seed dispersal models; a modified model incorporating animal behavior can better reflect the pattern of recruitment.
Environmental factors play important roles in establishment limitation. At small scales, environmental conditions can affect
seedling recruitment. For instance, soil nutrients are important for seedling growth and poor or excessive soil nutrients may
limit growth. Seedling growth is also influenced by water availability. Shade-tolerant species can adapt to low light
conditions, but late-succession species need better light conditions. Seedlings show greater survival and growth in canopy
gaps than beneath the canopy. Living with heterospecific neighborhood can enhance seedling growth. At large scales,
different vegetation types vary in their suitability for sapling establishment. However, plant species can avoid habitat
limitation by attracting animal dispersal vectors. Future research should focus on developing a mechanistic model of plant
recruitment limitation by incorporating behavior of dispersers and predators, and the spatial pattern of seedlings. Forest and
wildlife managers also need to work together to account for spatial mechanisms of recruitment limitation for rare species over

the long-term.

Key Words: recruitment limitation; source limitation; dissemination limitation; establishment limitation
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