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Individual reproductive contributions in a population of Cyclobal-
anopsis glauca in Huangshan

CHEN Xiao—YOng ,SONG Yong-Chang {Department of Environmental Sciences, East Ching Normal Uni-
wversitys Shanghar 200062 .China)

Abstract: A method was developed to estimate the individual reproductive contributions according to fre-
quencies of gametes of seedlings by combining methods of Schoen & Stewart and Roeder e of. Individual
reproductive conrtributions in a Cyclobalanopsis glauwca population in Huangshan were estimated by this
method. Significant difference was found between abserved and expected frequencies (P<Z0. 01}. Reproduc-
tive contributions (RCs}of individuals varied greatly. RCs of 3 individuals were @ and the highest RC was
10. 8% (individual 24). PC of individuals out of the population was 18. 42%. Mates were mainly occurred
between individuals with a distance of 3~ 12m. Selfing rate was about 8% ,and probability of mate with
pollen out of the population was 17. 65% . The research population was small and not far from other popu-
lations might be used to explain the above results,and wind-pollination can also lead to these situations.
Key words :gamete {requency jreproductive contribution ;mating distance)seedling ; Cyclobalanopsis glauca
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BT SCfER4 1% (fractional paternity assignment) , B SE A A EHLARE . LR . HESR
HH A ARR GA R ES A ACH MR, FERME X AN A TR LMY EHNE
PELHER, KMSOEXE MECHELR. GRLFEE. ABLTURASKESRRCHTEER
T — B B AL ES ERERE L BN W AR . BT B 5 e R T oA
EER TARRR O . AR S E IR IBS o & FhAC T R b ) s A A O A T R R A B A, DA
Hrps S AL B F/hF R (Cvclobalanopsis glawca ) 2 EFT 347 .
1 ®HHHEGE
1.1 BFFFRNEEENE

ERAFHARANT RN TERENLRAREE X (E118°17 . N2943 ) ¥Rl ) 0 857 . %
AAEEH Zhm EH IR LFEN HRBFEREERE SRS BB L ENN0Y. I THET
P& ERMEFET —TEHEADEN 600m®)  HEREN KL FRHTFHNHBES HiHBERHEES
100m, BREIAEESHAHTN T EFE. BESHBAFAFESR MK EE>=2. Sem) E . MERH
AR Z A REE . 1994-11 JEFRICH TR S £ 48 B E L AR R BT PR A M L R I
THRE RRGFAEMHHYEEA. ZRBMTRAFEESEARN AR R EEE B3T3
SHT 10RHEEER s BrE R EHF. KTH 5 A EEH0 A, BRI R MR (POD. 2 250,
PR (EST, 2 A 805040 2 SR B 7 B 5 | (GOT. 1 MY &0, BilfsHES N ow10].
1.2 ST
1.2.1 HEPHEFERURMBEAMPEMEGLE $F N, PEEH N O XBEN T O8F
NscHEEE. FOEMNEHMETENETFHRE R MRS N RATREARD (O HEHHEHA T
PLER (DA TREEHHNISHS T2 PR TR HHEGEOZ,

4 =1/N,D>) D Rn, (1
Hp RERT HRFEED ; BAMER.-, BEFEE ; HREKE.

AEVETFHES WEENZRRE ¢ TR, S22 SH UEALUL 3 ERTH—AREH
Rz,

1.2.2 HEAMBHME @RS THUEEAREERBENM ERAXEREREHFHEE M
B AR R X PR R AT SR ERGERER B (T D F (i R TIRE,
R a.f 5151050 k.7 HOE  MHFHERE.
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F:1x1/2=1/2. XE,GEEE e HE » XK. EEA Y BN TERES .
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Nec BT EEETYE Nee<Nr. FTHFFIRAXFSHY EMERTERE XA TR, 1R

Fle k) = DT W@ elid,a(2)/ D) D TR [ali),a(i)) (4)
A TEEE & BT 20 7GR =1, R BT S B A LU A Y R A R TR
Fgii) = Fzscf(i.k),-"z %fﬁ.k}. DI Fetiy =1 (53
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2.1 HETFRETHAENENREN R

EXHARHBHBETH 26 PREREXHEREIE b 23 FRERAR TUER 56 W FER &
PFHRFIORTEDE, 13 HERAN.Ed 17 PR FREUAS. RELFESH .4 2 o R ER WM
ETRASAFETERENRER. RUENRHBHRAT BUEMH-THEERN. BH3IHNEE
ANHER 1 PAFETERRE, RREH TR RY. IHLH 6 MR TFREAFETHED.EINR
EARR T R e S MR SN B R .

HEESESRERNEPRFERASERE 1. RELD(OAE 1 EETENOERRT
EBUHBRELER 2. RABER ©* ST TSR NMER B 2 B ERETRR  EREHEE 2
BMIFEHBFHERP<0 D ZRUHBEPIERITETHN PR FHAMEFERERZRRFOH/T
EHERNERINEFE.

B BREELSEEFH N
Table 1 Probabllities of gemetes In seedling produced by adalts

ik E B Genotype of adule

1 5 20
11 2 3 4 6 7 8 5 10 12 13 14 15 16 17 18 19 25 21 22 23 24 26
D bDDBE D DB B DB A A C A BB DDUBATDTD B
D B B B E BE B B B B B B B EBEEBEUBDBDETZ ET BB B B
E A B AB A B C B CATUCTCUBATCGCTCTCTCU CWGLCTCTC
rp o ¢cpp DD DD CDDBDDDDTUDTCTDTDD
BLF- B B A B B B B BE B BB B B A A A A A A B B B A
Gamete L Y L Y Y A Y Y
p b pDDD C CDCB B DBBDIDDDB D D D
D B B B B B DDD BB D BEDBBBUIDUBUDUBB D
B A B BB BCOC¢CCTCTCCTCECDTCOCTCTCTCTCTCTCTC
n E DD DDDDDDDDDTDDF DDDDODETDTD
B B B B B B B B B B BB B B B A B B B B B B B
ABCDB 0 & p 0o © o 0 0 0 O 1/B1/8 0 0O O o0 0 O 0o O O 0 0
BBCDB o o & 0o 0 0 LBL/M4 0 1/2i/B1/BE 0O O I/B O O O if4 0 0O © 1/8
BBCDB-* ¢ © ©o o 0 0o o © O ¢ 0 © O 0 ¢ O O 9 0 ¢ 0 0o 4@
BDCDE 0 ¢ 0 0 0 0 i/B1F4 0 0 0 180 O O g O O 0 1/4 0 0 1/8
CBCDB 0 0 9 0 0 9 1/B1/4 0 Y2 O OO 120 0O @ 0O O 0 0 0 0 O
CBCEB"* 0 o o0 o © ¢ 0 ¢ © 0 o 0 06 o0 0 0 0 0 o 494 0 0 0
DBADB 0 152 0 is4 0 2152 0 0 0 O ¢ 0 0 © O 0 0 0 ¢ © 0 0 0
DEBCE O 0 140 H o0 & 0 0 0O © O 0 O 0 & P 0 0 6 O a9 0
DEBDB ¢ 0 1/41/4 1 12 0 ¢ 144 2 0 O © 0 06 ©o 0O 0 O o o0
pECBB** © o o O 0O 0O O ©o O 0 @ O O 0 © ¢ © O 0 0 0 0 O
DBCCB** ¢ o0 o © 0 ¢ 0 ¢ O 0 0 @ O a 0 o0 ¢ 0 @ € 94 90 0
DBCDA n 0 o 0 O 0 0 0 O O 9 0 0 0 0 1/21i/21/41/4 ¢ O 0 1/8
DBCDB 00 0 0 0 O O o0 1/4 0 0 0 12 0 0 0 1/21/41/4 0 1/2 1 1/B
DBCEB o 0 6 6 0 O O ©0 O O O O 0 0 0 O O O 0 0 if2 0 O
DDCBE** © ¢ ¢ o0 0O o © 0 0 0 ¢ © 0 0 0 0o 0O 0 0 0 0 0 0
DDCDB o 0 9 0 0 ¢ O 0 1/4 0 o 0O O O 0D 0 0 /4 0 O O 0 1/8
DDCEB-* © © o © 0 0o © ©o 40 0 9 O % & 0 ¢ 40 0 0 0 0 ¢ 9

» {2 SHEF N 5 % POD-1,POD-2, EST-1.EST-2 1l GOT-2. The order of the locj is POD-1.POD-2, EST-1,
EST-2 and GOT-2, % & 43 E F Gametes from out of the populanon.
2.2 RAER i TR

RENHTREFENHAE{TSFREH I E AN E RO TAMELE 1. R0, 85 MW
EHAMBEETRLEZR.MEI1LIWMIsMERER D Yo, ME B HHHEEFHMTRER . H
7.03% TR S EAMBHEACH MR T 24,0 10. B0%; HRET TR N 3.65% . B | LB R FE
SERAME TR E SR A FRER 18 42y TN SEAMFWIERX 26 022, AR
SMEBNTEER N FREEREERLS Y. TERATIAMEMFERS . A5 HEFNFRERTT
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Table 2 Comparison of observed and expecied 2.3 HERERER

frequencles of gamsetes HY¥FERAARERAM=HERECAN,. HERER

Faem- pEME WM { [e] Az B2 R A Ve R 4 oty SRS 4 R m 4 iE] B RE R L FT RL
EG Expected Ohserved ¥ B r—] H"]ﬁ
amete (T ey irequency ¥ R R R BE B e T R HLFHNRRNER
ADBCDD 0095 YT MESTHREREZFHNERE 2. AETA. . HRERF
BECDB . 620 2. 1314 FeA M TERER AR MEER NN,
BBCEB o 0. D263 MM B M A, SRR L HEE 6~ 9m BT R |k,
BDCDB 0. 0337 0. 0526 T Emeraeme G B A RLE 16.92%, SRKE. ZERFF
ggﬁ o °0529 *; gz:z B A Ry B8/, R A 8% . MEESMLTEMTE R
DBADE 0. 0481 0. 0263 MEERSHHERIEHERRASR17.65K% . T HHEE
DBBCB  0.0096 0. 0263 R R
76, 47 .

DBBDB 0. 1250 0. 0263 3 ik
DBCBB ) 0. 0526 {P<-0.01) 3.1 WM TR
]‘;’:C*‘gi . 002 . 2 ggz: IEEEEENEREE T EES KN EENE, Hi
DRCDE o 1394 6. 3847 WFEHRERH Tﬁﬁﬁﬁ%%$.#ﬁ?? & Fhor DA,
DDCBB 0 0. 0263 AT REND SR @S FMHNEHEE Meagher S %
DDCDB 0. 0337 0. 0526 BAEEMOUSTEAE 290 TayX 4. T Devlin &
DDCEB 0 0. 0263

Ellstrand™ R 10 + M EHFRT —4 8 41 M4 thél

* A FEANRIES POD‘LPOD'z\EST'l‘Rhaphanus satives REE- BN H TR RELAR —LSER
EST-2 #1 GOT-2. The order of the loci is POD_I"EQEFU AR THEER,. RARERRENERSE 144
FOD-2.EST-1LEST 2 and GOT-2 4 003) TOR AR A 9758t 5295 TR — e 4 ¢ T
WE X FEEY, GFH D LA FETERRES A FHEEMEEAN T4 TG . Hmeit
FA- e i MR TR A B SRR R DY

RAFDGESTREFNERARREITR T L LREB. FHERA-FHHETRTFURRREMR S
BEIEFEREHERE D RATE AN EATREFEEZR . RETMEEAELIR T E R SE
A GXFERRAE Picea glavce PHHFEN . M -4 W EWARFRTEHEERREREFERKCER
(B L. EHXBREEE)D 0. FHT X 10. 9% . Smouse & Meagher "1 Chamaelirium luteum P o5 M
THEEAMEBATARELESHS LER LA EHERAGRE Y o, HEQAEAT & EXRQRFERHUE
H.EMRRBELFARKER.Schoen & Stewart' 1 Picea glauca PR U N QIR B T RER
BIFFFETESE 1984 SERRBE A 2000 AR R IE T #h T b SOCETMERL T, TO % 1985 4F, M B indgit T
TONMERTF, FHAUREUHFANSEFERIFAR EAFIRETRE, MESTRLS EEHE
X HFEAFAEEAKMMA B ZHAEARAEOTF R XA TREFERNROHDAR B
BwHEN SN ARETFCEIRAR.

AEXEARENERVERA THEER=RTFAERR X E 4D FEFRED . KE
HFRMEMERT RSB EMIESE . FREAESRHED . ERMEA EHENER Bt FRE
BRUBHFEMN,. B R TFHARIE AT BRTREREFHOTLSANENA NI R EEE
BPIMALA R FHRNERIATRETEEMEE R R EE.

3.2 FRRFMERR

FRBREREGDH BB TENR, RAHS G RERARORTREM, K 0. 3320, s xR A

DEMNEKRE . EREREMNGHO RSN - RANERERR.
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5 o 20- AR fhvh o 47 A SM7 MU B SR 41,183,

2025 Cenoure I MG B T B3 K 0.08.3 MERME

gom BER, —RUTFEMAHLFRBRLETHIMY,

% o ARUR 0 T2 T RS2 (9 R R T A R

E |0 N MRS HK A TR B RN B R E KOS TN
D

57 S AU IS 1T 9 2025 35 EOREE R R TR TS IR A
EEERAEW. GO0 RE ST R P FEER KT

TEEBAR . dr P FE, 8 B 3TAEEE RN T
AROOTGEERRGTHRERK . AMESBEED
REEKMIOEMNEMNBTRRE. SERXEELR.FHA
MR ESHEMFEEREE B2 —FHM,

EERREWMHARSESHEENEEEER.
ERBREERASHRENEER. EHENMBPTH
FHRARAMEOHBERAATEARERGTERKER., MEAEE REEWS N N E TR, B i
EREABE  ERFELERERAN . Wright L ASHANTE 1 A ERTHRA-MEREEE Lk s T3 &
FIFREE M) 55 L, Slatkin @A BMBEA R, ANE 2 RE LM REL . FEESERAN . RE R RS R
B8 M SRR 2B TAHRAMNBATRRHBR il 540 TEE ke - R E
k. HEBEARAKEERE N BEERHERE S ST AR Ees b, mER TSR EE
SR LI E® Trachypogon spicatusz ¥E 3m BRTEE B EG S0 E0), R EERR L. B8 TRER
FE 7 . JU B 06 e B P A SRR AR D . T IR e o O T B A, (9 8 4 R b K XD e B 8 4
HEEED HBEAREDI LR, R R SRS 2km S 55— FOBE R (138 15506 B (G ) K D)
1%, EXHE RN R RERRAEEA TS SO T EEF TR XM RRER
ESHtt@HERT L. MEMEREEHEY. EREEERZ, EEREA, B9, migsBudF N
HTH_-—WEEbEREZ—.

FESHBTEAREBEMNEERET R EDEhA 2020
RALB K Pinus ellionii TRHEREEABESE 205 jﬁ\\

=4
BB I #E Picea glauca ¥ R 0.1%. Devlin & Ell- a4
H0 05
0 1 1 1 1 1 1 _1
S0~3 6~9 12~15 1&8—~21 >H F
31— 9-—12 15~18 2124
B Dysianve {rul

B 1 e o 8 O B - 3 R

Fig.1 Contributions of adults to genotypes and
individuals of seedlings

(F 85 4k 9 T8 3 Contriburion of adults our
of the populaton}

strand" VR B B E W E | FETEEY Rhaphanus
sativus BB 3BTRS HBIMER T
B N f . TIESFHFHEN. BRI EHERER
18.42%, B RFA—Y R REFEBE I NEOHER g cREN AR

EEFEE W FHERKER Neale AR 161m Fig. 2 Madng probability of individuals with different
Psendotsuga menziests WWHEZ B A EEH R H 20% dutance

~27%, M AE B 2000m AP EE I B ML M 4%~ (5 B3 SellingsF 5 #h3k 75 W 358 Maring with pollen
15%%° Ellstrand %38 B8 & # 12 1 2 WAL Raphanys irom out of the populanon)

sativus o B FOREA VR SOESHEA ) ZE BRI R BE R E AR 0. 2% ~ 4. 5% 12 22 {4 T £ 4E0R
{1 3. 2% ~18. 0% . K% 6 fff ) ¥ K B BE B 25 100~ 1000m Ay RYEENE] 2L 8B 2 09 2 16 o 45 2 I BE 8
20,

ERRERUEEAT R THYRT . EHNEHFROTERN — (E) RN —SRiEsEd. i TR
HEEES. S TFHERERSMAER . TREMGEERFEEN. R EHE N E M- &3 iR E
BOEREX, — MR R RN E R A, EE RN R A AR s R RN L
SERTRRR A RITERA - 2 B G~ 12m) (F 2) . o T 3% ffr T A 308 . Meagher ™2,
Meagher & thompson™ 7€ B 5 BHAW Chamaelirium lutewm o8 W) % B0 RS o 25 BE 8% 64 -1t [A] 04 ST B I



http://www.cqvip.com

£ OO0 http://www.cqvip.com|

€82 £ B = R 19 ¥

ERX BREMEMTMNE RSN ERT HAEHERY 10 in S HHKELES T SESSTER
BELEERATZRUAN KT VHER,. TR AM KITTHRIFEEENER.

930 -

C1] Ellstrand NC, Multiple paternity within the fruits of the wild radish. Rahkanus sativas. Am Nat,1984, 124,819~
328,

[ 2] Broyles SB B Wratt R. Paternity analysis in a natural population of Asclepias exaltata:multiple patermity ,funcuon-
al gender,and the “pollen donation hypothesis”. Eveluzion.1950,44:1454~1468.

[3] Chakraborty R,Meagher T & Smouse PE. Parentage analysis with genetic markers in natural populations, 1. The
expected proportion of offspring with unambiguous paternity. Geaetics . 1988.118:527~536.

[47] Smouse PE & Meagher TR. genetic analysis of male reproductve contributions 1n Chamaeliriemn lutesm (L. YGray
(Liliaceae ). Genetics 1994 .136:313~ 322,

[ 5] Meagher TR. Analysis of paternity within a natural population of Chamaeltrium luteum. 1. ldentification of most-
likely parents. Am Near,19865.128;199~ 215,

[ 6] Roeder K,Devlin b & Lindsay BG. Application of maxirmum likelihood methods to population genetse data for the
estimation of individual ferulivies. Piomerirics . 198945363~ 375,

[71 Devlin B,roeder K & Ellstrand NC. Fractional paternity assignment:theoretical development and comparison w
other methods. Thear App! Genet w1588, 76369~ 380,

[8] Adams WT,Griffin AR & Moran GF. Using paternity analysis to measure effective pollen dispersal in plant popu-
letions. Am. Nat. .15992.140. 762~ 780.

[97 Meagher TR & Thompson EA. Analysis of parentage for naturally established seedlings of Chamaelirizm futenrn.
Ecology,1987.68:803~E12,

Clo] M8 EAS. R ERFE AR SFURES. W53 1996.40(47:10~146,

[11] Schoen DJ & Stewart SC. Variation in male fertilities and pairwise mating probabilivies in Picea glaura. Genetics,
1987,116.,141~ 152,

[12] BEME. BRARVHBARESTRREEEBETR PR £ RFHE. 1999,18(2):30~35.

[13] Devlin E & Ellstrand NC. Male and female fertility variation in wild radish.a hermaphrodite, Am. Nas. ,1990,136;
B§~107.

[14] Muller-Starck G & Ziehe M. Reproductive sy=tems in conifer seed orchards. 3. female and male fitness of individual
seeds realized 1n seeds of Pinus sylvertris L. Theor App!f Genet+1984.69:173~177.

{15] Schoen DJ & Stewart SC. Variation in male reproductive investment and ruale reproductive success in white spruce.
Evolution . 1986,40.1109~1121.

[16] BB FKXE. HUFHERSRAREESSNTIEER, E5FH. 199717051 4562~ 468,

[17] Ritland K. A series of FORTRAN computer programs for estinating plant mating systems. J Hered ,1980,81,235
~237.

[18] Barretr SCH & Eckert CG. Variation and evolution of mating systems in seed plants, In.Kawano S ed. Biological
Approaches and Evolutionery Trends in Plants. London; Academic Press.1990,2259~ 254,

[193 BR/B. EYMEERAHEZHMEEYRPFOEMN EWE . 1096.4(27.97 ~102.

[20] Drew A & Reilly C. Observation on copper tolerance in the vegetation of a Zambian copper clearing. J. Ecol- 1972,
6439~ 444,

C21] BR/3B. ERH.RAE. Bk KW IR S MRES L EYWER,1057,3902): 145~ 155.

[22] BRAB.EAB. ZHE L TTERN PTRHE N e LI 3. R S, 1008, 701D, 10~14.

[23] Ellstrand N C.er al, Gene flow by pollen into small populations:date from experimental and natural stands of wild
radish, Proc. Natl. Acad. Scf, USA,1589,86,9044 ~ 5047,

[24] Meagher TR, Analysis of paternity within a natural population of Chamaelirium lutewm. male reproductive success.
Are Wat.1991.137.:738~752,



http://www.cqvip.com

