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Mating system of Sinocalycanthus chinensis ( Cheng et S. Y. Chang) Cheng et S.

Y. Chang, an endangered, indigenous species in China
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Abstract: Sinocalycanthus chinensis ( Cheng et S. Y. Chang) Cheng et S. Y. Chang has a narrow geographic distribution
a fragmented habitat, a small population size, and a special genetic structure. It is indigenous to China, and due to its non-
contiguous habitat and geographic isolation, several small regions have come into existence based on reproductive
characteristics resulting in a very restricted distribution, mainly confined to Lin"an and Tiantai of Zhejiang Province.
Genetic diversity for S. chinensis is relatively low in not only natural populations but also in artificially-cultivated
populations ; however, there is a definite genetic differentiation between the two geographically isolated Lin’an and Tiantai
populations. The primary objectives of this study were to define the relationships among mating systems and genetic
structures, to provide reasons for genetic degeneracy, and to develop successful conservation strategies in natural
populations of S. chinensis. The floral biology and mating systems were assessed through field observations (including flower

size, development and opening process) , lab detection (including pollen quantity and viability, pistil receptivity and the
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number of ovules), and, for the Lin"an population, artificial pollination experiments ( including natural pollination,
emasculation, directly bagging selfing, artificial selfing, geitonogamy, xenogamy, outbreeding and two different mixed
pollination). Results of the field observation and lab detection showed that during bloom and pollen dispersion, stamen and
staminode development changed from erect to explanate to folding with pistil receptivity reaching a peak when the stamens
were at the explanate stage. Also, pistil receptivity was 7 to 8 d, lasting from the small bud stage until the pistil wilted,
with pollen viability of more than 40% . In artificial pollination experiments: (1) outbreeding had the highest seed set
(79.6% ) with seed number per fruit of 9.1 and per ovule of 0.75; (2) mixed pollinations of geitonogamous pollen and
outbreeding pollen had seed set of 55.0% with seed number per fruit of 7.3 and per ovule of 0.60; (3) mixed pollinations
of xenogamous inbreeding pollen and outbreeding pollen had seed set of 64.3% with seed number per fruit of 7.5 and per
ovule of 0.61; (4) geitonogamy had seed set of 19.6% and seed number per fruit of 6.7, whereas xenogamous inbreeding
had seed set of 32.3% and seed number per fruit of 5.3; and (5) no fruits were produced with natural selfing under a
bag, but artificial self-pollination with pollen from the same flowers had seed set of 49.6% . Also, from a pollen-ovule
(P/0) ratio of 11740:1, an outcrossing index (OCI) of 3, and artificial pollination experiments, the mating system showed
xenogamy with partial self-compatibility (a mixed-mating system) requiring pollinators. Additionally, results of artificial
pollination , using pure or mixed pollens from the Tiantai population, showed outbreeding had the highest seed set as well as
seed number per fruit (9.1) and per ovule (0.75). Thus, from field and lab observations, S. chinensis was protogynous
with temporal and spatial isolation of male and female gametes within the same flower, there was some potential for self-
compatibility; meanwhile, pistil receptivity and pollen viability increased reproductive success during pollination.
Additionally, combining population structure, genetic structure, and mating system, an increased percentage of self-
pollination and inbreeding, due to habitat destruction and decreased population size, caused low genetic diversity and high
genetic differentiation. Also, pollination tests using pollen from the geographically isolated populations, showed strong
outbreeding advantages meaning artificially accelerating gene exchange among isolated populations could contribute to
increase population size and genetic diversity. Finally, artificial outbreeding using pollen of geographically isolated
populations for species conservation as well as intercropping with S. chinensis seeds, seedlings, or adult trees, could be

undertaken.
Key Words: geographic isolation; genetic depression; mating system; inbreeding; outbreeding; Sinocalycanthus chinensis
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Table 1 Floral characteristics in Sinocalycanthus chinensis
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Flower No. of outer No. of inner No. of . . No. of ovules
. Pollen quantity Pollen quantity P/0
diameter tepals tepals anthers per flower
per anther per flower
5.6+0.3 12.6 1.1 9.7+1.0 18.2 1.5 7869.7 +708.9 143229.2 +12902.7 12.2£1.5 11740.1 £ 1057.6

E1 BEiEiEEREitE
Fig. 1 Flower development process of Sinocalycanthus chinensis
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Fig. 2 Pollen germination in vitro of Sinocalycanthus chinensis (Bar 10 pm)
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FIRER S R GEWF I PGB 1RSSR . S ARERI R PN 3845 22 1A AR AV T A A 1) 352 4% - A o J) e o "l .
FER IR PR 2 AR BT AR R RS /N T 00 F A s 58 LB i, 7E4% F R BT /NP REIN O TS B
B DR W, S I SR T ABL R (5% ) AT A AT RIS AN, 38 12 5 BE RN, DT 5 B0 AR 33 1% 2 R 1 5 T
TR 1) 10 5 R R R AT B 26, A 7 A 5P B i A AR IR 35 4% Al Tl

K2 FEAXEANWEREMELNE
Table 2 Seed sets of different hand-pollinated treatments
DMS2 DMS7 DMS8 DMS9 DMS10 FF4 Average
G MT W% OMT W MT W% M W MT

S e e e e N . e
Treatments /% KUK R/% BUR R/% BUR R/% BUR R/% BUR HSR/% Ty ki
’ o Seed  No. of Seed  No. of Seed  No. of Seed  No. of Seed  No. of Seed set No. of seeds
set seeds set seeds set seeds set seeds set seeds
EES
L. 36.4 3.3 60.0 7.9 20.0 4.3 12.5 2.5 20.0 6.7 29.8+17.0def 4.9 £2.0c
Natural pollination
£
. 0 0 10.0 1.0 25.0 6.5 0 0 0 0 7.0 +9.8fg 1.5 £2.5df
Emasculation
A 2R
EREZ 0 0 0 0 0 0 0 0 0 0 0g of
Bagging selfing
}\TH?E . - - 48.3 5.5 53.3 6.0 50.0 7.5 46.7 6.3 49.6 £2.4bed 6.3 £0.7bc
Artificial selfing
EJH&%XE 18.2 3.5 7.7 10.0 31.3 5.9 32.9 7.1 7.7 7.0 19.6 £10.9efg 6.7 £2. 1bc
Geitonogamy
Xe s
APk Xenogamous 00040 278 46 688 9.2 18.2 48 20,0 4.0 323£18.6cde 5.3 +2.0be
inbreeding
LA
. 92.9 10.0 90.0 10. 1 77.8 9.0 71.4 7.7 65.7 8.6 79.6+10.4a 9.1+0.9a
Outbreeding
RE1
. Lo 50.0 7.0 15.4 5.5 80.0 10.0 92.3 7.8 37.5 6.2 55.0+28.0bc 7.3 £1.6abc
Mixed pollination 1
RE 2

. L 80.0 6.0 36.4 7.6 25.0 9.8 100.0 6.0 80.0 8.3 64.3+28.6ab 7.5x1.4ab
Mixed pollination 2

DMS2 .DMS7 .DMS8 . DMS9 1 DMS10 43 4t 22 ] 9 S 36 X 42 (A bk )

N R S B SE g0 A B S ASAFAERE I3, BIAE A AR B B B3 P R ) 47 7 28 e LA D3 s 1AL A
SR AR AT RTR G B0 1 CR M RERN R BR S AEAE TR &) ARG B0 2 (O 45 bR R ) b 1 S bk AL A TR
) AT RIS AL RN S bk S AE T 75, [RVRE AT I A 3 . X SR WIR 5 M A R RV R AE R RORHR i T 25
SR, BIRGHR TR RR AU A SR AUEGE SR RO R m 5 e AU Lg% Z AR A Rt — 2P W5 (1
MEGSFRAT A8 S HAR S AE R YT RESE P 45 SR R v 1 BEFEn AURY 3R A A T e st 1 2R PR 1
S PR XA R TE R Gt A RER AR SRR, PRI, DA St o S A ] o A ) £ 2 DR AR A ) T R A
TolRRE PO DK S RIS 122 Z2 R TR OB N | DA T AL 3] P A ot L R0 A OV T 3 BARSREMS mT DR . — R KA
T2 AL BB B AR AR (] AR R EA TR A5 45208 , 5 AN [R) R 18] O 1 2 i sl AR E A7 50 SURAEL, DLiE it AR 57
A PRI AR AN X RS T A — S R D SR R il AR PR BRI RE N R A 2R
EAR eI iE AL L RO TR MU A B PP BLZ A — E S B L
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