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Pollination Biology and Flowering Phenology of Strobilanthes
flexicaulis and S. rankanensis (Acanthaceae)
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Abstract

After we screened the suitable native plants in Taiwan, we selected the genus Strobilanthes
(Nees) Bremek. (Acanthaceae) as the research material. Among the Strobilanthes species in Taiwan,
the Strobilanthes flexicaulis has confirmed a 6-year cycle of blooming in Okinawa, Japan, while the
species in Taiwan not show this pattern. As for the other Strobilanthes species in Taiwan has not
related research or reports. No in-depth pollination biology studies have been reported for the genus
either. The aim of this study is to investigate 1. Long-term study their flowering cycles of S.
[flexicaulis and S. rankanensis in Taiwan. 2. Provide pollination biology data of S. flexicaulis and S.
rankanensis including basic information on its reproductive system, pollinator composition. A
serious experiment was carried out on the flowering phenology, pollination system, pollinator
structure, and reproduction system. Our results show that the fruiting rate of self-pollination and
cross-pollination of S. flexicaulis was similar and higher than natural-pollination condition in Lichai
Forest Trail, but self-pollination and natural-pollination has similar fruiting rate, those were higher
than the rest treatments in Xiangyang. The fruiting rate of self-pollination of S. rankanensis in
Xianyang was the highest, and the open pollination is the second one, the rest were similar. The main
pollinators are composed of Bombus eximius and Xylocopa ruficeps. The first one is native and the
second one is endemic to Taiwan. Syrphus species also have a lot in our study site, and those are
native to Taiwan. We need more years to understand whether those Strobilanthes species in Taiwan
has periodic mass-flowering, seed predation rates, and their systematics. Once we have those data,
we can do comparison with Okinawa populations to examine our hypotheses. We suggest that S.

flexicaulis and S. rankanensis reproductive strategies include self-fertilization.
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The effect of Eco-friendly design of governance project to Taiping
River Manmade Wetland

Abstract

Pei-Luen Lu'* Wen Hung Twan? Wen-Chian Lian® Chun Han Chen* Chieh Chih Lu ° Yung shen
Kao® Meng Shen Wu’- Chun Kai Huang®

' Department of Life Science, National Taitung University, Associate Professor /* corresponding author » Email:
peiluen@nttu.edu.tw

2Department of Life Science, National Taitung University, Assistant Professor /co first author

3Taitung County Lanyu High School, President/ Graduate School of Technological and Vocational Education, National
Yunlin University of Science and Technology, PhD candidate
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5>Chun Chang Engineering Consulting Co. Ltd, Project Manager

¢Department of Life Science, National Taitung University, undergraduate

7 Interdisciplinary Program of Green and Information Technology, National Taitung University, undergraduate

8 Chun Chang Engineering Consulting Co. Ltd, General Manager

Due to the frequent occurrence of rainfall events caused by extreme global climates, most areas
have suffered from heavy rainfall. In order to protect the lives and property of the people, it is still
necessary to use engineering to treat rivers and streams. This project constitutes a cross-field work
team with ecological background and engineering majors to conduct ecological considerations during
the pre- and post-maintenance and management stages of the Taiping River Improvement Project.
Taiping River originated on the east side of Mount Mali and flows through Taitung City and into the
Pacific Ocean. About 1.73 hectares of Taiping River artificial wetland was built in the urban area. This
river improvement project was carried out in the upper reaches of this wetland, including Malan Bridge
and Binlang Bridge river section.

The evaluation content and inspection items for the completion of the maintenance and management
stage of this plan included basic data collection of the planned area, basic engineering data, ecological
environment data collection, ecological survey and habitat environmental assessment, citizen
participation, information disclosure, and evaluation of the benefits of ecological conservation
countermeasures and so on. A total of 74 different plant species were documented during the various
stages of the survey. There were 61 species in the planning and design stage, with 46% native species
and 54% exotic species; most exotic species were removed during the construction phase, and only 5
native species were retained. In the maintenance and management stage, there are 47 species, native
species were 53%, and exotic species were 47%. Although vegetative coverage has increased, the total
numbers of species have decreased significantly. The animal survey was dominated mostly by birds,
with a total of 14 bird species, including gray tree pie, blue rock thrush, Taiwan ring-necked pheasants,
Taiwan barbet, and Styan's bulbul.

Evaluate the benefits of the ecological conservation measures proposed in the plan, and examine the
ecological restoration situation of the project area and the overall impact on the downstream Taiping
River manmade wetland through the comparison and analysis of images from the same angle, as a
reference for other related projects.

Key Words: Wetland, Taiping Wetland, Ecological Considerations, Ecological Engineering, Ecological
instant maintenance
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Pollination Biology and Flowering Phenology of Strobilanthes
flexicaulis and S. rankanensis (Acanthaceae)
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Abstract:
After we screened the suitable native plants in Taiwan, we selected the genus Strobilanthes (Nees)

of S. flexicaulis and S. rankanensis in Taiwan. 2. Provide pollination biology data of S. flexicaulis and
its reproductive system, pollinator compaosition. A serious experiment was carried out on the flowe|

higher than the rest treatments in Xiangyang. The fruiting rate of self-pollination of 5. rankanensis i

years to understand whether those Strobilanthes species in Taiwan has periodic mass-flowering, se
we have those data, we can do comparison with Okinawa populations to examine our hypotheses.
rankanensis reproductive strategies include self-fertilization.

material. Among the Strobilanthes species in Taiwan, the Strobilanthes flexicaulis has confirmed a 6-year cycle of blooming in Okinawa, Japan,
while the species in Taiwan not show this pattern. As for the other Strobilanthes species in Taiwan has not related research or reports. No in-depth
pollination biology studies have been reported for the genus either. The aim of this study is to investigate 1. Long-term study their flowering cycles

structure, and reproduction system. Our results show that the fruiting rate of self-pollination and cross-pollination of S. flexicaulis was similar and
higher than natural-pollination condition in Lichai Forest Trail, but self-pollination and natural-pollination has similar fruiting rate, those were

pollination is the second one, the rest were similar. The main pollinators are composed of Bombus eximius and Xylocopa ruficeps. The first ane is
native and the second one is endemic to Taiwan. Syrphus species also have a lot in our study site, and those are native to Taiwan. We need more

Bremek. (Acanthaceae) as the research

S. rankanensis including basic information on
ring phenology, pollination system, pollinator

n Xianyang was the highest, and the open

ed predation rates, and their systematics. Once
We suggest that S. flexicaulis and S.

1 Fig2
5. rankanensis.

# 5. wallichii

&5, texicauts

Hypothesis one:
Taiwan has more flower-visiting insects, while
the Okinawa region is monotonous. In addition,
during the winter, Taiwan still has a sufficient
number of pollinators to be able to do
pollination. Okinawa has a slightly higher
latitude, and pollinating insects are rare in
winter. It is necessary to concentrate flowering
in large numbers to increase pollination
efficiency.
Hypothesis two:
The seed predation rate in Taiwan is slightly
lower than that in Okinawa. Therefore, the
Okinawa has evolved a mechanism of
concentrated flowering to reduce the damage
of seed predation.
Methods

We followed the general pollination biology

Results B

Fig. 1. Distribution of three Strobilanthes species and the locations

Figure 2: Pollinas

and plant phenclogy methods and modified into Yellow dots, red S
. trisngle show distribution of 5. rankanensis, and 5. wailichii, 5. Figure 3: Pollina
our study species. flexicauiis, respactively. 1: Yangminshan, 2: Janshi, 3: Mingchi, & for S, flexicaulis

Zhenxibao, 5: Siyuanyakou, 6: EmrinunfM( Nanhu, 7: Chit
Alishan, 10:Xi i Trail, 12:
Dahenshan, 15: Lilongshan,
the appendix 1

Figure 4: Pollinar

Figure 5: Pollinat
flexicaulis

| g | seiiote | conie
o) [k (%) | average (No. ngth {cm)

36.84% 2714103 1713011

respectively. The GPS information i

- (No.)

19 7

16 0% o 0

16 7 43.75%* 3434049 149027
16 5 3125%* 26208 1.66+0.1
34 2 5.88%° 240 1.75¢0.15

Table 1: Results i in L Trail
in 2018-2015. Each trial was conducted original labeled 0 individuals and the flower
MNo. shown in the table is the actually obtained individuals finally. The index of sif-
incompatibility (151} is 0.286. The reproductive efficacy is 0.81

flexicaulis and 5.

Fig3

 sambus eumivs = Amegilla sp
 Asorkine 3p. ' Bombus sp
P——

' xylacae cieens

Figs

[rT—

[e—
= Bambus eximius

= Asorking .

= Askion Acrting) = Nylozope ruficeps

acetonn feniome

[Eea——

tor structurs of Lichs! Forest Trsil for Location 200 201
tor structure of Hongshi Forest Tral U101 Forest Trail i 23
Xiangyang 0 0
tor structure of Xianyang for 5. Hongshi Forest Trail 0 0
rankanensis. M D 66

tor structure of Mt. Dulan for 5.

Table 3: The next year survival rata of the
labeled 40 flowering individuzls of 5.
flexicaulis in 2019 and 2020. Unit: %.

1621

1 H

ot lql l LLL 905000000010

Now s m Much Apol May ue

mLicst
mHongshi

= Ximyang.
=Mt Dl

No.(N)

rgm & Monthly dynamics of flowering numbers of Strobilanthes

Taitung in a sing ing oF2018-2015.
Fruiting rate |  Seeds in the Capsule
(%) average [No.) | length{cm)
L | seed condition Incomplete | p o gorion
development
31 10 32.26% 312104 114:0.19
32 3 9.38%" 25:150 1.02:0.18
nkanensis (x) [:F1 11.75% 6.25%
28 1 39.29%3 352087 1.2+0.08
37 15 45.54%3 25:132 1.05:0.19 s. flexicaulis (x) [ELCS 17.25% 12.75%
- o
= 8 22867 20200 1.1£0.18 S. flexicaulis (H) [l 20.0% 14.0%
Table 2: Results of Pollination trestment of Strabilanthes rankanensis in Xianyang in 2018, Esch wial 5. fexicaulis () T e i
N Cliton the flower No. shown in the table is the actually
g0 finally. The index of (151} i5 -0.159. cacy is
<o —mLioneshin | grg, Table 4:TheratioofSeed predation of 5 flexcaufisand S
K © (), Hongshi (), and
- Dilanshan - =3 Lichai Forest Trail [L) in 2019 Seed predation rate is Predated fruits.
0 e Alihan / allfruits (o burst and not just after fowering) X 100%.
40 ——Kantoushan
B
o
2013 2014 2015 2016 2017 2018 2019 2020
Year
Figure &: mics ing numbers of labeled

lexicaulis in the rest of study sites in Taiwan in flowering seasons. No

data available in those previous years. Fig.7 Strobilanthes rankanensis

Funding This study was supported by grants from Minisiry of Science and Technology to PLLU. (107-2311-8-143-001).| | Str

thes flexicaulis
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The effect of Eco-friendly design of governance project to Taiping

River Manmade Wetland
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Abstract:
Due to the frequent occurrence of rainfall events caused by extreme global climates, most areas have suffered from heavy rainfall. In order to protect

the lives and property of the people, it is still necessary to use engineering to treat rivers and streams. This project constitutes a cross-field work team
with ecological background and engineering majors to conduct ecological considerations during the pre- and post-maintenance and management
stages of the Taiping River Improvement Project. Taiping River originated on the east side of Mount Mali and flows through Taitung City and into the
Pacific Ocean. About 1.73 hectares of Taiping River artificial wetland was built in the urban area. This river improvement project was carried outin the
upper reaches of this wetland, including Malan Bridge and Binlang Bridge river section.
The evaluation content and inspection items for the completion of the maintenance and management stage of this plan included basic data collection
of the planned area, basic engineering data, ecological environment data collection, ecological survey and habitat environmental assessment, citizen
participation, information disclosure, and evaluation of the benefits of ecological conservation countermeasures and so on. A total of 74 different
plant species were documented during the various stages of the survey. There were 61 species in the planning and design stage, with 46% native
species and 54% exotic species; most exotic species were removed during the construction phase, and only 5 native species were retained. In the
maintenance and management stage, there are 47 species, native species were 53%, and exotic species were 47%. Although vegetative coverage has
increased, the total numbers of species have decreased significantly. The animal survey was dominated mostly by birds, with a total of 14 bird species,
including gray tree pie, blue rock thrush, Taiwan ring-necked pheasants, Taiwan barbet, and Styan's bulbul.

Evaluate the benefits of the ecological conservation measures proposed in the plan, and examine the ecological restoration situation of the project
area and the overall impact on the downstream Taiping River manmade wetland through the comparison and analysis of images from the same angle,
as a reference for other related projects.

Key Words: d, Taiping Wetland, Ecological Considerati Ecological Engineering, Ecological instant int

FEmME-mHhEELR Study goal

to understand the impact of the large-scale improvement project of the upstream of the
constructed wetland on the natural environment of the wetland.
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Conclusion

The Taiping River Improvement Project is adjacent to the Taiping River artificial wetland. After the completion of the project, the ring-
necked pheasant of the target species conservation animal will continue to breed in the Taipingxi Wetland. The number of ethnic groups
remains stable. The remaining 13 species of birds can also continue in Taiping River Wetlands have found traces of foraging and nesting,
using environmentally friendly engineering methods. and implementing supervision systems, which will enable the ecological inspection
to achieve the originally expected goals. In addition to remediating the river to ensure the safety of residents’ lives and properties, it can
also enable The natural environment of the Taiping River Wetland in the lower reaches is maintained in good condition, enabling the
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Pollination biology and flowering phenology of Strobilanthes flexicaulis

and 8. rankanensis (Acanthaceae)

Cheng-Xuan Cai ! Satoshi Kakishima 2, Yi-shuo Liang3. Pei-Luen Lu"”

1.Department of Life Sciences, National Taitung University, Taitung, Taiwan
2.Botany Department, National Museum of Nature and Science, Tsukuba, Ibaraki, Japan
3. Herbarium, Institute of Botany, Jiangsu Province and Chinese Academy of Sciences, China

Corresponding author: peiluen@nttu.edu.tw

After we screened the suitable native plants in Taiwan, we selected the genus Strobilanthes (Nees)
Bremek. (Acanthaceae) as the research material. Among the Strobilanthes species in Taiwan, the
Strobilanthes flexicaulis has confirmed a 6-year cycle of blooming in Okinawa, Japan, while the
species in Taiwan not show this pattern. As for the other Strobilanthes species in Taiwan has no related
research or reports. No in-depth pollination biology studies have been reported for the genus either.
The aim of this study is to investigate 1. Their flowering cycles of S. flexicaulis and S. rankanensis in
Taiwan for a long-term. 2. Pollination biology data of S. flexicaulis and S. rankanensis including basic
mformation on its reproductive system on the study site of Taitung. A serious experiment was carried
out on the flowering phenology, pollinator structure, and reproduction system. Our results for the first
purpose is still in the early stage, for the second goal, the data show the fruiting rate of self-pollination
and cross-pollination of S. flexicaulis was similar and higher than natural-pollination condition n
Lichai Forest Trail, but self-pollination and natural-pollination has similar fruiting rate, those were
higher than the rest treatments in Xiangyang. The fruiting rate of self-pollination of S. rankanensis in
Xianyang was the highest, and the open pollination is the second one, the rest were similar. The main
pollinators are composed of Bombus eximius and Xylocopa ruficeps. The first one is native and the
second one is endemic to Taiwan. Syrphus species also have a lot in our study site, and those are native
to Taiwan. We need more vears to understand whether those Strobilanthes species in Taiwan has
periodic mass-flowering. Once we have those data, we can do comparison with Okinawa populations
to examine our hypotheses. We suggest S. flexicaulis and S. rankanensis reproductive strategies include
self-fertilization.
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