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Flowering phenology and Breeding system of an Endangered and Rare Species

Urophysa rockii ( Ranunculaceae)
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Abstract ;. The endangered and rare species Urophysa rockii belongs to a unique genus of seed plants that is only distributed
in the Jiangyou area of Sichuan, China. Breeding system characteristics and flowering phenology are the most important
factors influencing plant reproductive success. The flowering phenology, floral characteristics, and breeding system
characteristics of U. rockii were investigated in Jiangyou, Sichuan. Analysis showed that; 1) It is a bisexual flower with an
umbel and a long flowering period. It lasted from December to April of the following year. The flowering period of one flower
was 8 to 15 days, and the flowering period lasted for about 4 months. 2) The flower of Urophysa rockii showed no pollen
activity before the flower was opened. On the first, second, third, and fourth day of anther dehiscence, pollen activity was
94.8% , 90.3%, 81.6% , and 62.9% , respectively, and pollen viability obviously decreased. Stigma receptivity began the

third day after pollen scatter, and reached the highest levels on the fourth and fifth day, then the eighth day after pollen
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scatter, stigma receptivity was lost. Stigma receptivity and pollen viability overlapped for about 5 days. 3) The pollen-ovule
ratio was 938.5£250, according to the Cruden standard and the sexual reproduction system was facultative outcrossing. 4)
According to the standard of Dafni (1992), the OCI=4, showing that the breeding system was out-crossing, partly self-
compatible, and insect pollinator-dependent. 5) The seed setting rate of palmification was above 80.0% , slightly higher
than the natural seed setting rate of 78.9%. Direct bagged seed setting rate was 5.71%; emasculation by bagging and
removing pistil bagging were mostly infertile. The results showed that in the breeding system of this species, out-crossing
was predominant, partially self-compatible, and there was no apomixis, but it required pollinators. The floral
characteristics, flowering phenology, and breeding system of Urophysa rockii provided some reproductive assurance and
evolutionary potential for its ability to adapt to the special environment. The aim of this article was to provide the theoretical

basis for the ex-situ conservation and rejuvenation of population reproduction of Urophysa rockii.
Key Words: Urophysa rockii; flowering phenology; breeding system; pollen viability ; stigma receptivity; pollination
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Fig.1 The distribution map of Uroplysa rockii communities
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Fig.2 The flowering process of : a. initial time of flowering; b. full-bloom stage; c. decline period; d. productive phase
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Table 1 Flowering course of Urophysa rochkii ( Date /Month/Year)

pUMIBIE|

Ttems of observation

TR (H/ H/4E)

Flowering course( D/M/Y)

A BIFEARTFAE A few plans flowering 15/12/2011
25% KRk IFAE 25% individuals flowering 10/1/2012
50% K LA I BIAERRFF AL 50% or more individuals flowering 11/2/2012
< 25% KRR M AETFAE , HoATIHAE Less than 25% individuals flowering, the rest already shed 15/3/2012
FFAEAR W, AL 10%AEARTFAE End of flowering, less than 10% individuals flowering 28/3/2012
F—ZAETF H ) Fist flowering date 15/12/2011
)i — A AL H ] Peak flowering date 13/4/2012
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Fig.3 The frequency distribution of single flower longevity of

Urophysa rochkii
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K2 HEBEBENEHITN HEXTREREREHE
Table 2 Pollen viability, stigma receptivity and its morphology of Urophysa rochkii

OB B IF] eI S Mk R et HSIBAR Mk B
Days after pollen shedding/d Pollen viability/ % Stigma receptivity Stigma shape Stigma color
1 94.8 - EZN gt
2 90.3 - 2N 2l
3 81.6 + JEIT A E e
4 62.9 ++ JETT A ith o)
5 45.7 ++ JEIT A ith 3230
6 15.8 + JETT A ith o)
7 8.3 + JEIT A tth et
8 - - JEIT il E S0
9 JEIT A th g

+ RIS BAT AT 5 ++ 7R A Sk B B AT B2 5 SRR AR SR G B Sk AN B AT A

2.3 1EKr-HERER I (Pollen-ovule ratio, P/O)
DT 20 ZBE A 2 5 1 46, LG A2 A B E Ry i SRR IRERE O AE R IR L I (3R 3) B

®3 BEMEEELHEEIKRLL (P/O) St
Table 3 The P/O statistic of Urophysa rochkii

FEAIF LR BB/ i875 7 FERIIEZR L (P/O)
Sequence number Anther number Pollen grain number Ovule number Pollen-ovule ratio
1 48 93200 52 1792
2 40 45667 55 830
3 38 47500 43 1105
4 35 39083 51 766
5 35 24500 43 570
6 36 38100 36 1058
7 41 31775 45 706
8 31 26092 39 669
9 35 38012 45 845
10 35 38000 45 844
11 40 46772 50 935
12 35 40386 46 878
13 36 40574 40 1014
14 35 38352 43 892
15 40 45667 55 830
16 40 45832 52 881
17 38 47500 43 1105
18 36 39217 38 1032
19 40 45667 50 913
20 38 47500 43 1105
FHIfH Average 37.6+3.6 42969.8+13604 45.7£5.6 938.5+250
(x£SD) (P<0.05) (P<0.05) (P<0.05) (P<0.05)

B R FE 4 B AL ) e AL V2 (42969.8+ 13604 ) it , IRER B AL V-1 K 45.725.6, P/O {HAEAE -4 K
938.5+250, %% 18 Cruden [UARIE, BEAE B H A HEEE RGE MR,
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Table 4 The out-crossing index of Urophysa rochkii
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. . anther Dehescenceand
and stigma Receptivity .
. stigma ( Herkogamy)
( Dichogamy )
Sy A (ANS g
. NIV NN BN R
25 Results >6 mm(idH 3 BhHAGEHRO AIREEGEM 1 4 i

25 BEHERS
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(45 S 3R LU #R i , 3R B 80% LA I W 55 T [ AREE 925 s AR AR T R AE 500 ( LMEREAR) 45 5% 67.5%
ST = B N | B S L RN A

XoF FITAR B A T 43T, IR A 0 I . ARG S8 I N TR SR AE B2y RN T Rk A =& 2
) TG 0 5 2 S R T AN AR A4S, HL D035 HRAR I 2 R T A A A BN 2 A I 48 b B Y 45 S 3R (P <.
1) ; 1Ml LA A8 A BRI 2 I I A A B0 (0 45 S0 S 35 K T R4S N i 48 (P<0.01)

N NS 100
3 Zit5itie a a

= 80 a
PR T B3R I 1 M A T2 3 o0

HES IR AR, AR 1 SR TR =% & ) H
RS S B2 TS ) ASCU B R T § 201 || v
PN FEELE REL TR U R KT RAMEEN o e me s w ® ® ®m
THPEBIGE , N T — % A A B S L R AR S B g § SEHE ¢ R K &
SR R ARG 5 P A6 I PR 22 1) AR A TR OERRER R OMOF
BEEARAR A58 Treatment

TR EE AT PR — R m4 EmEss7 mARLERROERE (LY Ehis)
YA A 2 5F 1 — A By i , B EB ST Figd Mean (£SD) seed set of 7 different treatments of the
FYIT LR S AR R Y PR T ) (9 56 2R L KA T 4B fy  Urophysa rochkii
PSRN [ SR VERE, RITILAE I ) ey T AUNREREE (P<0.09)

FEREDE B B Rh BRI SR AR R AR 24N KR

b AE RS AR T A5 0T DL — R G S BT AL S T AR 0] R AL S22 (] S5k 4k, iX 26 240 fe
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HEHEAMA SR MR 4 e i AR R I, B o B 48 R e g K, A — I35 —
R 12 A BRITFGR , — BSR4 AR A), JFHERTTE , LRI B B AN R X R IT
AEFFLERT ] HIFAEAS [R5 AT AR IEAR AR 7F 358K s 8] P9 0 B8 B ) 58 AT A9 32K 2k R 1T e A= B s 2 , 1
LA TT DAFAARAE 113845 04 1 SR8 T 80 75 2 ok EL A B iy i AR A AS TR 501D, 3K 2 3 s A8 B0 336 7 PR B8 5
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