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Breeding system and pollination biology of endangered Plantago fengdouensis
WAN Haixia, DENG Hongping, HE Ping, JIANG Qingging, LIU Qin
Key Laboraiory of Eco-environments of Ministry in Three Gorges Reservoir Region ( Minisiry of Education) , School of Life Science, Southwest University,

Chonggqing 400715, China

Abstract: Plantago fengdouensis is an herbaceous member of the Plantaginaceae. It has a two-year lifecycle, and is a
unique and endangered plant in the Three Gorges reservoir area where it is currently only found on the dam near Tujia
Village,, Zhi Ping Town, Jiangjin, Chongqging, China. Therefore, it only has a small population distribution. The pollination
biology and breeding system of Plantago fengdouensis were studied using field observations and an artificial pollination
experiment that included both wild and transplanted populations. The results showed that the flowering span of a single
flower, the inflorescence, and the population were about 4 d, 8 d, and 3 months, respectively. The single flower flowering
process is divided into six stages. These are the bud stage, pistil elongation stage, early stamen showing stage, petal
expansion stage, petal reversal stage, and the flower withering stage. Before the petals unfold, the stigmas first emerge from
the corolla and, reach their highest receptivity. The stamens are exposed after the petals have unfolded, but at this point,
most of the stigmas have withered, are inactive, and have mainly lost their receptivity. Only a small number are receptive at
this point. This dichogamy means that the plant, to a certain extent, avoids self-pollination. Pollen vitality begins at the

early stamen showing stage, and they achieve their maximum vitality after the petals have unfolded. Then the anthers

E QW E B E KRR & B KA 6 USR5 1847 55 W0 H (2005DKA21403-JK) 52017 45 51 P FRAT /Nl A 490 114 HF
AMENE S5 A TS H (dkdr 2017025)

75 B #5:2017-07-30; ¥ £& tH kit B 81 :2018-00- 00

# W IHAEH Corresponding author. E-mail ; denghp@ swu.edu.cn

http ://www.ecologica.cn



2 S % 38 &

undergo dehiscence, but pollen vitality is maintained until the flower withering stage. The maximum pollen vitality period
avoids the best time for stigma receptivity. However, there is a certain degree of overlap between the two stages. A study of
the breeding system indicated that the pollen-ovule ratio was about 15373.29, and the hybridization index ( OCI) was three.
These observations, along with the bagging experiment, showed that the plant is adapted to both wind and insect pollination.
The pollination insects are Chinese bees and they eat aphid flies, but bee numbers are lower than normal. In the breeding
system of this species, out-crossing predominates and, although partially self-compatible, it requires pollinators. No fusion
reproduction was observed. The flowering period avoids the flooding period in the area, which means the plant can
successfully complete pollination and fruit setting. In summary, the floral characteristics, flowering phenology, and breeding
system of Plantago fengdouensis provide some reproductive assurance of its ability to adapt to flooding stress in summer,

which ensures the persistence of the population.
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Fig.1 Plantago fengdouensis flower features and changes of flower Shape in flowering process

A B AERFI]; C MESEANCIN) D B F RERSREER IV G JH T AERR IR TT ] ;1 K AEMR BTN L M ASZE I O AR 4 R A e e

FEAERTAETIE SR UL ZE 1 AR 1(NL N2) , FFAEEARZ 3.25 mm, BAEEAL F 18, = A0RENIE 22 5

http ; //www.ecologica.cn



1134 T AR Y AT T RS E Y g 5

20 AR A IR LU, OB T R AR AR A B =Y AR AE R BT 4 ACHERS A A T AE
T PN T ERETR , AE2GBRIIE L0 B (0, TR A8 IR AR (B, FE 25 IR AL 22 A 1%, N SR 4625 (18 1:N1 N2)
RARIIAEAAETTAEIT | ERE T TR s D MIAEAE AT TS A 1B Hi i 25

R1 FEHMEAMETSRHE
Table 1 The floral morphology of Plantago fengdouensis
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Fig.3 Stigma receptivity of Plantago fengdouensis in different floral stages
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Table 2 OCI and P/O of Plantago fengdouensis

LI Ttem FI Expression BEH RG:J5H Type of breeding system
PLAERIAE RIS E Pollen number per flower 59065.79 e S 52
PAERIRERECH Ovule number per flower 3.84

AER-IRER L Pollen-Ovule ratio 15373.29

£ A% Corolla diameters 2 FAS M, G T B %
Wi 38 43 B B[] Temporal separation of @ and & 0

WA 5 2 ) {37 B Spatial separation of @ and & 1

Z4AZHEEL Outerossing index 3
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ORI R R | AR Bl A R 455250 31.54% F44E A T AEZ MG, R AL  RIbk T A8 2=
HEARELE AR TFALZ LI |, 45958 KN 91.85% |, 57.78% \70.84% , 25 5 32 AE 4y 4 Bl
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Table 3 Seed setting rates of Plantago fengdouensis under different treatments

Ab P P ZRAER N (RS RS
Treatment Number Flowers number Fruit number Fruit-set/ % Mean of fruit-set/ %
Al 30 30 100
A 48X} B8 Natural pollination A2 20 20 100 100
A3 30 30 100
Bl 30 0 0
MBS Emasculated and bagged B2 15 0 0 0
B3 25 0 0
C1 26 9 34.61
A8 5 Bagged c2 15 4 26.67 31.54
c3 18 6 33.33
D1 15 8 53.33
[Al#k E 4£52 ¥} Cross-pollination in one plant D2 10 6 60.00 57.78
D3 15 9 60.00
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e 5 et 49K ik TR
Treatment Number Flowers number Fruit number Fruit-set/ % Mean of fruit-set/ %
FEERSEALSZHT El 20 18 90.00
Cross-pollination in different plant E2 15 14 93.33 91.85

E3 13 12 92.23
AR FEAEAZ K Emasculated and not bagged F1 25 18 72.10 70.84

F2 23 16 69.57
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Fig.5 Insect visitors of Plantago fengdouensis

NZE BN R RHBES B B 8 Scaeva pyrastri , RIFESCH WM Scaeva pyrastri, FHAEHE Apis cerana cerana Fabricius
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