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Abstract

Aims Our objective was to investigate seed mass variation within species, genera and families, as well as its re-
lationships with life form and plant phylogeny.

Methods Seeds were collected at the Wanfoshan Natural Reservation Region from July to October 2011.
Air-dried weight of 100 diaspores, including seeds and indehiscent and single-seeded fruit, was measured for each
of three replicates. Seed mass variation and ecological significance were analyzed.

Important findings Seed mass varied greatly from 10~ g to 10° g. The seed mass distribution of various species
was normal, as checked by the Kolmogorov-Smirnov Test. The mean weight of 1 000 diaspores was 21.487 g.
The seed mass of Momordica cochinchinensis (1 775.192 g) and Aeginetia indica (0.006 g) were the heaviest and
lightest, respectively. More than 60% of the species had a mean seed mass between 0.1 and 10.0 g. The seed mass
of 105 species was < 1.0 g. There were significant differences of seed mass among 68 families and eight life
forms, as determined by one-way analysis of variance (p < 0.001). Pearson’s relative analysis showed a negative
relationship between seed mass and phylogeny (» = —0.079, p = 0.048) and a positive relationship between seed
mass and life forms ( = 0.220, p < 0.001). A significant difference was also detected at the generic level (p <
0.001) in some families, including Compositae, Poaceae, Cyperaceae and Rosaceae.

Key words life form, phylogeny, seed mass, Wanfoshan Natural Reservation Region
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DA A WE 500 G Ab 1 AR 2 o7 Ok R
WS A EY U W SR 2 —
(Baskin & Baskin, 2001; ##& 5%, 2010). 1, Flr
K/ (seed mass) S X o A FE A E R X
(Moles et al., 2000), ‘& AEAE YA TG 5206 56 H 1A% 0
FFAE 2 —(Westoby ef al., 1992), WA K S 4RI Y
YIRIRE . RERBEAR SR MR T S 2
P LR 3 45 1) 5 A 97 F BE (Fenner & Thompson,
2005). fEFESL, A RMDF T AN KR A
iR % i J& (Thompson et al., 1993; Leishman &
Westoby, 1994; Moles et al., 2004; Miinzbergova &
Plackova, 2010; Ayari et al., 2011). NI FFi1K
NEFRIBE O & SRR KW R, i
G T B P A M AR R R A BUES R UK
DX o 7] 1 e R0 J5 1 20 Wb (R K/ IV S (S
JLAE, 2001); BER UG VD HL69F kit 4 Fh 1 & 1) LE
BT BEAE, 2004); 75 78 iy i A48 25 Hh X L
YT RKANRFIF (BB EE, 2007); o E 6 ES
WO - b R AT il RN BB 2SR R T
5%(Zhao et al., 2011)%%. {H i T H 5 £ 2HF 50 2E
ST A JR) B PR B v B AR A R G T A B, 3
A 5T R RN AR S AL (7 KN B R AR
GERBRIR AR, Fr KNSR T Y ) o8 &R 4%
(Moles et al., 2005)) LA K 34k i L — BELAFAE S (5K
HHESE, 2003), B, A5 EAEH 2 1 X 48 gk
— 30l 3 S 6 WF 5 R e UE RS 78 A SR TR AR
I

R L i AR b ey B bl i I X, A
TIRECRBGEEE . AR RIS AL, fE B AR LB
L RAT R A, B ARVE I B, R
(R b B AR Ly SR (R IEFASE, 2008). #R1TT, *f
DRI B KNS EE IR A L T2 IR,
WA D N R T 5~ K /N AR S ) 2 AN TR R0
Rt 3% 12 DX AR A SR B S ik 1y ey 2 oK
NGZIX IR Y 2 JE R T35 LR G R W ? %
Tk, EAERIATAREY) X R DI AL A B, )
AT TR R0 i X R 1 [ 28 2 H AR DRI X 618
R R/NAR R FE (R 2245, 2012). i
EC A LAY TR bW Y S G AR X R b7 AR A
CEEHE, IRARUIHWIX RN R EFR 5 R
A 5 AR SO PR, B R AT X S A7 A
AR TR, A SCNANFFEA 53 K- LA AE )

www.plant-ecology.com

ARG AE DT IR, HE BRI T RO L X AR e R T
i E AR ORAP X 206 5 WAL Rh -7 K /N AL e vk,
[ I3, 2 K] L DX g O 4 5 A PR IR 1 Pk
5 LR H 1 & %% (Seed restoration and conservation
ecology) P12 ##i (Akinola et al., 1998).

1 #RFITTE

1.1 Al B AR XER

JI L E AR X (31°01'-31°05" N, 116°31'—
116°34" E)AL T K il X A o0 4= i, ¥ 44400~
1539 m, el 20, HFLA100 km?, [X Py F
IR, BRSOk, MR E, KRB 5
e, B EZ, FFARSWE, PRRE, iE B2
P FIBHFEMEZ, RIA 2P0 A B BE AT
PE, AR LLIB I 7 o AT e A &, LA AT AEY 116
AE502J8 1 0105 (ARECHT A1 5 [ 55, 1997). T4 M- fE i
MO RAR IR IE PR, S AT R SRR AR S
g2 Ly i o v 7 T 6 7 NN e e
LER TRt

X HTUREE D A BT R, R AR A
R R R, i e T BRI . 4850 mEL R A
L Hh AR, 850 mUA b2k BRI, 1L 00y o
L, TEMSEHARAIBEDE, SAEN
10%-30%, JBHE & =K%, pHIHAE4.5-6.522]f].
TP X8 TR IR . WAGES . P
3 WH S p R A S G SR 2 RS DX o T s L
H AR ORI DX BEAL IR A 98 k) AP 38R 13.6
C, Wit <394 C, MR <il-10.3 C,
B NTH, FHRE27 C, A HNLA, Y
N2 C; KR 574 mm, AN EAET70%
PLE; TeR 220 K (X 51 4245, 2007).
1.2 WHRFAE
1.2.1 MFRIRESLERZE

Bl R4 RN E] 20114E7-10 H, JR4E
AR, BAS HRER R LR AR IX 440K
P2k (FLZ950 km) F¥E 155 MRUERE DT GLrP, TRk
FPEHITIFALL20 m x 20 m = 400 m> M bRvkE; WEAK
PLSmx5m=25m>bpfE; BAKImx1m=
1 m® g biife), FEEAT Rl TR AE . Bl TR AR Iy
BT R AL A L R 45 5 & 120%, B, LA
ANFENA A AR 38T 0 'H.(Ngulube et al., 1997; Hay
& Smith, 2003). FLASRAF P BCRAESO0RL LA L 1)
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Ty Ab B 0T RFOR, A& SR W I AT
TR AT, R HAR KT, R R T
Jo B 4 B Bk Bl B AR TR Ol & R AR,
2004; BRFH2%%, 2012).
122 #FX/DBINESEFRERR S

M5 AR HT AW 72 (Thompson et al.,
1993), AT T LARAZ . AL A DL A 28
TR A5 B AA O AT 6 B A7 TR i 28 LIRS A ) 0 R
FEAd U DAF 5~ Al xS 4, 1 WL SR L
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FASHAFE A 1/10 0001 L~ R -FRR L, R 3CIL
SEEME, HETRE R KR KD (seed mass, LA
SMA TR TR E )R 43 79 (Janzen, 1977; K
HHESE, 2003), RIA: SM < 0.01 g, B: 0.01 g < SM
<01g C:0lg < SM<10g,D:1.0g < SM<
10g E: 10 g < SM <100 g, F: 100 g < SM <
1000 g, G: SM>1 000 g.

ATERR S s ChERED (1959-2005)
Ko CLBRYIE) (1987, 1990-1992), KAHE 5T kIY)
R N8RATE Y, AR AR
R SY SNV NN gjﬁﬁiﬁﬁ\ FREAR L HEA

80
70 |
60 |
s0 |
40 |
30 |

20

YiFhE Number of species

10

.

A B C D E F G
FFERDZ Seed mass range

0 | m— 1 1 1

B BT il AR LR X 206 B R A0 1) Bl T K/ IN AR 5 A

WRAEAA S 2200 Bl A ARORAP D AR T KN Ae S 741

TeARGHEA
1.3 HUES R

J:F-SPSS 13.0 for Windows# 41, X% X 4
LAY R RN AT T R G A #
IR TT 2203 0 AR W 073, SEANERE T8
T B A Y TA) 1 R/NAR S S A O PR REAT 23 #7 o

2 RO

21 AHLUBARIPRENEYRIE S REM
FKNBISRE 5 Fr iy

20114F7 211 H, e dZ206 084, 43 & 68%}
155)@ . s i3k, RARHSR. IER 3R,
ZURE S RS LR, 20 ) A S A A 11.2%
8.7%- 6.3%- 5.3%F15.3%; 37/NFlH 4 2 1 Ff
(B 1)

AHFFE AR 7 (R 58~ 35 TR0 38 45 = 1K
No BEREIR, ZRY I WAEY R R NS
Fl#k, JLHEA. By C. DL E. F. G 70V ES
(10710, Fir K/ 421487 g, WFFT R/
BRI AR, CHEMT(0.1 g < SM <1 )iy
Z, WAE73F, 535.4%, BN, AGF TR
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Fig. 1 Frequency distributions of life forms and seed mass ranges for 206 plant spemes at Wanfoshan Natural Reservation Region,

Anhui Province. A—G, seed mass per 1 000 diaspores (SM) is: SM < 0.01 g; 0.01 g <
SM <1000 g; SM>1 000 g. ABH, annual-biennial herb; AH, annual herb; BH/ PH, biennial or

10g;10g < SM<100g; 100 g <

<SM<0.1g01g<SM<10g 1.0g=<SM<

perennial herb; PH, perennial herb; S, shrub; SS, semi-shrub; T, tree; V, vine.

doi: 10.3724/SP.J.1258.2012.00739
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539 4 B 90.006 g+ ToAE 2= (Amitostigma  gracile)
0.008 g+ ¥34k LK (Aletris spicata) HHAHERK 5
(Begonia grandis subsp. sinensis) il J& ¥ (Mazus
Japonicus) 0.011 g; #0555 K 15T 7301 A A Hs
(Momordica cochinchinensis) 1 775.192 g« Z=(Prunus
salicina) 345.036 g ¥ kili(Diospyros kaki) 275.298 g-
& H(Xanthium sibiricum) 197.138 g} 14t JE(Styrax
faberi) 132.714 g.

22 MFARXNERRSEKFELENTRHEREX
eS0Ty

AR T 2 W el AR, RBHER RN
W 535 2 52(F = 173.804, p < 0.001). Hrr, Fhrig
K SABE 23 500 hy 2 BHL 775.192 g Al B R}
275.298 g+ BEEH15.765 g %A ERIN15.576 gk 4
ZEMERLI3.111 g5 M3 BN SAS BR300 A A1 4 R
0.006 g+ *2840.008 g. FKifFZEFI0.011 g % 5 & F
0.030 g A AT L5 F10.034 g (K 1),

R 2 (A RHF = 4 566.678, p < 0.001).
RARHF =362.918, p <0.001). FBEHEEHF=10.392,
P <0.001) & HARNF =2 303.855, p < 0.001))E 7] F
T RNZEFYEG T AT R, 4R & R K
O ATE s

O HT BoR, M R/ NE VR RGEK H 7 1)
1 5 A NP =-0.079, p = 0.048).

23 MFXRNEEFEREEIERRIHER ST

A G R ) A TS B 0] 4y R 8RR A . FEAR
Y AR 2 HL, BRI . WEIBFR, %
ARRAR GG —E A, ILE82Fh, 1539.8%, —4F
RSO, 528.6%, HEAR3AFN, 1716.5% . ANFE
O P FAEAS R AR 35 21 P 1) 20 A A K 22 S (K
2), Hrh, YRR A-FHO6 IR/
T, 244 BAHIE AR 53 A 454 A-EZFIB-F
PSR NIIFPT

T3 ZE o M a5 AW, 4y I 8T AL G ALK R ) 2K
T B Fh 1 R ANEAE R B 2 22 R (F=10.221, p <
0.001). 8Ff ARG A4 M1 /N K ENHER e T
AL TR FER, —AEERUR, ZAEATAR, PR
Ry —ARARERAR, TR AR RR, B RNy
5 7168.502. 92.031. 27.788. 5.147. 1.956. 0.953.
0.358H10.211 go AHRPEM T W, MEA, REAR
BERL TRRBIEAR, Py KNS 2 HANR S IEAH
KK A (r=0.220, p <0.001).
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TERGHARE b, AR5 R 2L E
I3 B T) [ AR I PE 1) ok R RN 45 R 0 ) (i A
4, 2003). TR, KTHTFRNSREKEN
K& 0] 8 A A /DS (Leishman & Westoby, 1998;
Peco et al., 2003; T MAI4E, 2007; BRLLAE, 2008).
AT HT AR B R P RN VR 2R GE kAL T )
AR A AR (KA 2255, 2012) . (HAAHFFY 45
FokE, BEEDAERNYT K, WP RERE ITI,
TEANZE 18 5 7 KN FHER R 101 22 Motk 22 T AH 5%
PEMIRTSE N, MM KN R Z RN ER e =
—0.079, p = 0.048). {HIXFhgg AALCTE 2T i e, A
DAFEFE— D5 K UE (Mazer, 1989).

e a2 PR ) BB a0 2K 25K
PR HEAT PR AN R IR 2 ) Bl — R L PR
DRI 25 LA N, Wb ol v 9 4 S A AN g 58 4 A SR
THEE R 22 A0 2R, BUASRE A A BOREP b B8 15
A5 A BT A RIRE () A A b B . B, B
12 [RIAFAE R 1T AN [ 1) 236 25 0K 3R 5| PR A0t 1
(Felsenstein, 1985). Clutton-BrockfllHarvey (1971)
R AT BE 2 (1) 78 S AN [ 1R 49 28 27 KT IR R RE,
W B AE R GE vt 27 R AT AR 1 3 P 2k
A GRS 7R T AR 5 84y K b, Frr
KN AT 2 (0 22 St o P AR I e o S 1) HL A
JRPR e B AR, MEFE SR, PIRESK BT W K7
—RBEREFHWRA KRG ERIREI(Lord ef al.,
1995); & P PR 25 3 B0 AR i 8 4 T 1 AR 2
ZE(MEEE, 2007). LA, B K/ R
T 53 82 I 45 G 2 ARk M KRS 22 I
LTI L
32 MFRNERE. SHHERESXAENS
ERFEENXER

AR, 76— 3R B E KA,
Fh B Bl K /AR S T 3R 354N B8 2 (Janzen, 1977).
M EETE 1 KN A A S HEY) F & B A
H—EIEMHKI A (Guo et al., 2000; FF|%%,
2005; MiE4AE, 2007). (LI E A SNV EAZ
FRGE A S [ AL I AR SRR I IE S B, NRh T
YRR Z, 1 KA IR IR 2> (Guo et al., 2000).
MAEH IRV V0 e AR S REE IS 45 R B,
FERANFF IR R %, /NFh 7 FRRR T IR
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R T EARORY X 68BHH DR 1 TR FE CP I (AR HE R 2E)
Table 1 Weight of 1 000 seeds of 68 plant families from Wanfoshan Natural Reservation Region (mean + SE)
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# Family TR Fl Family TR
Weight of 1 000 seeds (g) Weight of 1 000 seeds (g)

R Schisandraceae 18.245 Wz R Vitaceae 11.417

Pyl Lauraceae 59.804 + 10.556 R Rutaceae 12.535

EER Ranunculaceae 1.854 +0.526 PR Meliaceae 115.765

B R} Menispermaceae 22.792 P A} Aceraceae 24.279
=P[R Saururaceae 0.072 Aytimh#l Staphyleaceae 52.835+1.228
PRGER] Papaveraceae 1.126 VR Anacardiaceae 37.246 +26.089
R Violaceae 0.565+0.038 ok Araliaceae 2.208 £ 1.166
SORE Crassulaceae 0.184 IR Umbelliferae 3.523 £ 1.089
FEH IR Saxifragaceae 0.127 +0.099 FiRk Ebenaceae 275.298

ATRE Caryophyllaceae 0.319+0.111 2 ARl Styracaceae 115.576 £9.712
SR LR} Molluginaceae 0.078 AR Symplocaceae 52.121

R} Polygonaceae 2.146 £ 0.787 LRl Loganiaceae 0.076

T bR Phytolaccaceae 5.543 HEER Asclepiadaceae 4.267

iR} Chenopodiaceae 0.804 +0.349 PHELR) Rubiaceae 5.803 £5.077
Rk Amaranthaceae 1.650 + 1.094 pie s Caprifoliaceae 18.666

HeE L R Geraniaceae 5.810 N4kl Dipsacaceae 4.822

o sE Rk Onagracaceae 0.108 +0.054 eyt Compositae 9.343 +8.538
KATF Flacourtiaceae 1.451 HER} Gentianaceae 0.196

R Cucurbitaceae 1 775.192 RFHF  Primulaceae 0.251 +0.053
bR} Begoniaceae 0.011 ZERi Rk Plantaginaceae 0.329

2Rk Theaceae 0.504 K AR Campanulaceae 1.216

FrERE R Actinidiaceae 0.811 iRk Solanaceae 1.807 +0.859
MR Guttiferae 0.122 +0.051 R} Scrophulariaceae 0.073 £ 0.025
F R} Tiliaceae 2.240 H 2%} Orobanchaceae 0.006

Kug Rl Euphorbiaceae 30.935 +£24.605 EEEER  Gesneriaceae 0.030

SR} Rosaceae 41.054 +30.752 Rl Verbenaceae 14.406 + 13.699
SR Leguminosae 10.545 £ 2.711 JEIER Labiatae 0.926 +0.128
L2k KR} Hamamelidaceae 93.111 fyph Rl Commelinaceae 4.485+1.740
iRk Ulmaceae 69.862 HER Liliaceae 17.411 £7.559
R} Moraceae 30.695 R Dioscoreaceae 4.853

SRR Urticaceae 0.256 +0.162 2R} Orchidaceae 0.008

K5 R Aquifoliaceae 40.065 fT0* R} Juncaceae 0.034

Tk Celastraceae 18.029 +4.748 VR Cyperaceae 0.169 +0.030
FLZ R} Rhamnaceae 17.934 ARAF} Poaceae 1.418 £0.433

D FIRAIEE, 2005). AWFFTH, 20654 7 1 L F AR LR
P DX WAL R R

79, RABKD A

B s TR, HALAE N Hy 5 Tt Al A0 4

X

KAk R 7 RN A B m 2 A, ATRe .

W, ZK-SK, RMNIES A, WERKE, CH
P01 g < SM< 1.0 95D 1F(1.0g < SM
< 10 gy %, Hil129M, 562.6%, HALZoH T
(PIAEL A o S 5 UL At 20 o (R o /D, BRI AR
X P R/ NR IR R % . AT R /N T A

EX R R IEAT . i Rees Rl
Westoby (1997)F 1A & %t S (ESS) I VAR G #E LK)
R R/NBEAARE R, RIS —HE AR VE A2 th 1T 2 1L
ARSE A AR T RN S SRR . i AR
D} AE PR VR SEAE DR (D 1 /AR e 1 5 1 X3k

doi: 10.3724/SP.J.1258.2012.00739
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H3ERY Life form

B2 2BOUTH L B RO X 8T A i AR SRR 1 %
Gt oy Ak BIERE L.

Fig. 2 Frequency distributions of seed grades for eight life
forms of plant at Wanfoshan Natural Reservation Region, An-
hui Province. Notes see Fig. 1.

BAERAS KB ETN G K
R R R AR VR 28 S S A 38 DIAH DG o T LA,
F= 8 I B S A e FL IR v I T S Bk 3 BT %
PRAF X EL 1% AR AT B DI AR A X R Rl S 4
W ZRENE, o 2 AHIE NI 2 FEA I A1 R/ 3R
WEAS R o AR, AT 7R B R N A A1 KA
FCRITE WA Jy S AEAFLHIRBE,  LARR 7~ K /NE S5 0
£ SR L) AR 3 22 90k HOR I8 TAE(OKk
&, 2003)0 JTEA, A JE AT LIRS R L X Fif
TN E ST

AW 105 R FEDI R -7 1 TR F /N T1.000 g
(B 1), 4 37 AW 57 45 2R (Leishman & Westoby,
1998; T AL, 2007), X LR Y)LEIZARS X N AT
Re A FrA LM 1 . IX L8 A /NP~ I AE )
KB o) T 80N, (R XN 25
Ao [RIF, IXLEC/NFh-F R Y)SAE ] BEAE 78 e 1 Bl
BT R A0 Ao B S P2 T T R R S 1 DX S A A A R
K Z N ES KRG B HERESIME.
33 MFXRNEEFEXFR

AL R BIR, BN YA —
Yy L ) K AE AR B2 A AR R W) (Silvertown,
1981; FPREYLEE, 2001). ABFFLL REAEZ AR
T IR R s ST s, AN R A TR
s ), BRI AR, B T Rk XU T 2
BE %I (Thompson, 1987). MIEI1BA] LLA H, AHF5T
P WL B B AR ) Bl 1~ LA 22 4 AR B AR A B K L
(39.8%), KA — 4R (28.6%), P+ K/
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A 1.956H15.147 go I, W 2254 H (Xanthium
sibiricun) 535 TR 1) 52 ) (I 6 52 A 2 406, 5K
TR S N IR, JF IR B, — AR
AP TR 891,893 go MEI2AT LA H, A issm
ARG REAR LY R RAG 5-6 N B =L+
KNAR S, 3K A BT AR 5 ZRREAE A B T kA
A A S R AT R IR ORI IE ) SR (R o i A
W, XL BA RN R AR 5 R A BOR
Bl I FE AR SEBERI YA LE, XHZ AR X P R e 58
S A B AR A X3 R e T L AT R DR

4 Z5iE

Moles®$(2005)8 5N A, #%E 8 TR EEAR
A0 SRR R b1 B AR A R R A AT DA IR T
RS S B

) Folt 7 R A APE 0 0 BAR i X R AR (1)
o ] B Aty 5 b il A B X R A A A s R
W5, X IR R 1 45scsm. T8
Ry B HEERFE. R SIS, DK
XA IR S R e S R 2 A ) 55 R
RFEAM TR A A B FTLL, 458X Y
X 2R AT AT Sl A 25 2T, K o R X
PR B 5 B % ()3 P 52 3 BB A AR 7S R AN
R Y S L ST

B wmEsRs & A RAFHRA A (KI2011-
Z305)A B R RAF T B &b A A A
JRFRIETIRAR, S KA LB A AP TR 4
W& B4R B(WGB-1005)% 80, Riftifth. SRS
Bl F 3t A FEIRER T AAFAEEF T/
Heh.
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