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Fairylake Botanical Garden, Shenzhen & Chinese Academy of Sciences

Fairylake Botanical Garden, Shenzhen & Chinese
Academy of Sciences, is situated in the eastern suburb of
Shenzhen City and covers an area of 546 hectares. The
garden was established in 1983 and was open to the
public at 1988. The garden is renowned for its abundant
and colorful plants, gorgeous landscape and beautiful
gardens, and is becoming one of the important scenic
spots in Shenzhen and receive more than 2 million
visitors each year. In 2008, Fairylake Botanical Garden
became a new member of the Chinese Academy of
Sciences and a joint institution of Shenzhen Government
and the Chinese Academy of Sciences. In 2010, the
garden becomes more powerful with the combination of
Shenzhen Institute of Landscape Architecture.

Fairylake Botanical Garden is an important centre
for conservation and research of plant diversity in
southern China. There are twelve botanical laboratories
covering morphology and anatomy, molecular phylogeny,
tissue culture, plant protection, plant physiology and et
al. The herbarium collects about 100,000 specimens which mainly from Guangxi, Guangdong and other
neighboring regions. The library holds about 16000 books and journals. There are seven greenhouses covering a
total 40000 m® with automatic temperature, moist and lighting control system.

The 19" International Botanical Congress will be held in Shenzhen in 2017, which is supported by Shenzhen
Government and the Botanical Society of China. Fairylake Botanical Garden will involve a lot in preparing and
organizing the congress.
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Plenary Talk 1

(1) Overview of taxonomy, resource status and conservation strategy of Cycas L. in China

Nan Li and Dan Qian

National Cycad Germplasm Conservation Center, Fairylake Botanical Garden, Shenzhen and Chinese
Academy of Sciences, 160 Xianhu Rd., Liantang, Shenzhen 518004, China.

Twenty three species in the genus Cycas L. from China are recognized on the basis of long term field
survey and cultivation. Analysis of resource status in China for the last three decades indicates that
illegal excavation and trade and habitat loss are the major endangered factors. Illegal excavation and
trade happened mainly in the 1990s and almost resulted in the complete loss of wild resource such as the
beautiful and unique C. hongheensis, C. debaoensis, C. multipinnata and C. bifida. Entering into 21"
century habitat loss has become the one of the most important endangered factors because of the rapid
development of economy and accelerated urbanization. The resource loss of 1/7 total species was directly
caused by highway construction and deforestation. On the other hand, the Chinese government issued a
series of policies and regulations and carried out a number of key programs for wildlife protection and
natural reserves construction, which play a significant role in preserving the Cycas species in China.
Government policy and support have a key impact on the protection of wildlife resources.

A comprehensive assessment and categorization have been conducted for the 23 species of Cycas
according to their existing individual numbers in field, land properties of distribution and threatened
status. It is note worthy that C. hongheensis, C. multipinnata and C. taiwaniana are currently the three
most endangered species at critical level (CR). They have less than 100 individuals in total and must be
protected from extinction urgently via effective measures. Problems and solutions are also discussed for
future conservation of Cycas in China.
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Session 1: Taxonomy & Phylogeny 1/Information Management

(2) Cycad architecture

Dennis Wm. Stevenson

The New York Botanical Garden, 2900 Southern Blvd,, Bronx, NY 10458, U.S.A.

Branching in extant cycads occurs in two ways, by isotomous (equal) branching of the apical meristem
and by the formation of adventitious buds. The production of adventitious buds (bulbils) is from callus
tissue produced by a phellogen that also gives rise to an abscission layer in the leaf bases and by
adventitious buds produced by the vascular and cork cambia, and from apical dichotomies, which are
isotomous. The easiest way to observe the result of apical dichotomies is to examine both transverse and
longitudinal sections of mature trunks stained with phloroglucinol. In this manner, in examining an
acropetal series, one sees a single vascular cylinder become two equal vascular cylinders (one for each
shank of the isotomy). Each successive isotomy occurs at right angles to the previous one, again with a
single vascular cylinder dividing into two equal vascular cylinders. The places limits on cycad growth
patterns and makes them more like non-seed vascular plants that lack the precise relationship of leaves
and buds as in the axillary bud of seed plants. Thus, the process of “reiteration” is lacking; i.e., the
partial or total repetition of a tree’s architecture, as when subject to some disturbance within a biological

environment.
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(3) Comparative studies of tracheary element structure of some gymnosperms
with angiosperms

Yu-yuan Huang'**, Yan-hua Han', Jia-zhuo Wang’ and Li-jun Wei’

'College of Life Sciences, Zhongkai University of Agriculture and Engineering, Guangzhou 510225,
China. °Agricultural College, Guangxi University, Nanning 530005, China. ’Guangxi Subtropical
Institute of Crops, Nanning 530001, China.

Tissues of the pinna and rachis of Cycas diannaensis and pinna, rachis, and root of C. taiwaniana, stem
of Metasequoia glyptostroboides (Taxodiaceae), stem of Chamaecyparis obtusa (Sieb.et Zucc.) Endl cv.
Tetragona (Cupressaceae), and leaves and stems of Michelia alba and M. figo and stem of Amygdalus
persica (angiosperms) were compared using scanning electron microscopy. In all species of these
gymnosperms, their many tracheary elemnts have perforation in end wall and lateral wall. These
structure are same as vessel of angiosperms, therefore these tracheary elements are vessel elements.
Many types of vessels were found in the two cycads, pitted vessels in M. glyptostroboides, spiral and
pitted vessels in Chamaecyparis obtusa cv. Tetragona. The development and structural characteristics of
vessels of cycads, the two other gymnosperms, and the angiosperms were identical. Some characters
such as extent of incline of perforation plate in the end wall, showed that vessel characters of some
angiosperms are more primitive than the cycads or Metasequoia glyptostroboides and Chamaecyparis
obtusa cv. Tetragona. Many of the vessel elements of the angiosperms were band shape, without end
walls, and had only two lateral walls and other two margins, the end is acuate or with an arc margin, the
end of some vessel elements are acuate with no perforations, many perforations located only in lateral wall.
Such the results are rarely reported in past time. In all species, perforations were seen only in tracheae, and the
walls of parenchyma cells only had a thin primary wall and without perforation. Cognized to vessel of cycads,
Taxodiaceae and Cupressaceae, help us to understand the mechanism by which these most primitive or more
primitive extant gymnosperms adapted to harsh environments and to understand these species' evolutionary
extent, and has significance to the studies of plant anatomy, plant systematics and plant evolution.
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(4) Investigation of fossil cycad leaves from the early Cenozoic of North America

Boglarka Erdei'* and Steven R. Manchester’

'Hungarian Natural History Museum, Botanical Department, POB222, H-1476 Budapest, Hungary
(erdei@bot.nhmus.hu). °Florida Museum of Natural History, University of Florida, Gainesville,
326117800, U.S.A.

The post-Mesozoic fossil record of cycads in North America is mainly confined to the Paleocene and
Eocene, but includes occurrences over a wide geographic range. The record consists mainly of foliage,
but the preservation of cuticle with epidermal characters compliments macromorphology in many
instances providing additional important features for comparative study with extant cycads.
Reexamination of cycad foliage from the Eocene floras of Hamilton Bay, Alaska and La Porte,
California, indicates that species formerly assigned to extant genera Ceratozamia, Dioon and Zamia do
not actually represent these modern cycad genera; they belong to Dioonopsis, an extinct genus first
recognized in the Paleogene of Japan. The epidermal features of the simply pinnate leaves distinguish
these fossils from extant genera and coincide well with the extinct genus Dioonopsis. Confirmation of
Dioonopsis in the Eocene of western North America and Japan, combined with its apparent absence in
the European Tertiary, indicates that it probably spread via the Beringial phytogeographic pathway. The
presence of Dioonopsis in southern Alaska during the Eocene, along with current understanding that
these fossiliferous strata were nearly in their modern latitudinal position by the Eocene, leads to the
conclusion that these cycads were able to occupy high latitude environments. The Alaskan and
Californian leaf remains, additional foliage records from the Eocene Clarno Formation, Oregon, and
from the Eocene of Panama, Central America together with earlier leaf records (Eostangeria Wyoming,
Oregon) indicate a relatively diversified spectrum of cycads during the early Palacogene. (Study was
supported by a Fulbright award and grant-OTKA-K73199).
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(5) Structure of ovulate organ in Cycas and its implication for interpreting the
female parts of seed plants

Xin Wang'* and Nan Li’

'The Nanjing Institute of Geology and Palaeontology, Chinese Academy of Sciences, 39 Beijing Dong
Road, Nanjing 210008, China. *National Cycad Germplasm Conservation Center, Fairylake Botanical
Garden, Shenzhen and Chinese Academy of Sciences, 160 Xianhu Rd., Liantang, Shenzhen 518004,
China.

Female organs of plants play a central role in phylogeny of seed plants. Among living seed plants,
interpretation of the female organs directly influences our understanding of the plant systematics. For
example, the megaspore-bearing parts in Gnetales and Coniferales are now taken as shoot-like
structures, unlike previously as megasporophylls. Moreover, recently advanced Unifying Theory thinks
that the carpels of angiosperms are composed of ovule-bearing shoots (placentae) and foliar structures
enclosing them. This brings up one question: Are there any common features behind all these various
types of seeds? Is there any real megasporophyll? Among all the ovule-bearing structures of Cycas may
be the only parts of living plants that greatly resemble the idealized ovule-bearing leaf
(megasporophyll). Therefore, the nature of ovule-bearing parts of Cycas becomes the focus of our study.
Here we observe the anatomic features, particuarly the venation, xylem and phloem deployment in the
vascular bundle, of the ovule-bearing parts in Cycas. Through comparison with those in typical leaves or
shoots, we analyze the nature of ovule-bearing part of cycads and try to find a universal interpretation
for female structures among all seed plants.

RN ENEMREMTEYEESEERNET

FERR T R A b, BEPE S B BRI B 7 OB AR o xh T BLAE B A R R
B LR S W A AT TR R G R . B, A TR RO R e, AATELAE
O J TR R AT SR 1) R A0 7 A% B R AR B o T HL R $R ) GEEAR A N, BT R 0 B
H VR BR B A A0 2 JE A ik A% o SRR R o IR T A R SR B R AN [E] R A
TG AT EATICNENE 7 B AT BAT P KA AP R R, SRR M s S
NATTERAR AR (K KA 7 i de 4 . DA R BRI KA 7 4 A AR T BRATT K T . X L IRAT A
20T IRERMETE S P RO SR, JUSR R K L R R R R IO S W) B K HE S R R .
o 5 g R AR BEAT R R, AT B 0 M O B R 4 B I R O S R T R ME TR R R 1
ks

Abstracts of the 9" International Conference on Cycad Biology (CYCAD 2011) 5



F104 53-437, 2011411 H A1l ¥4

(6) Study on anatomical structure of the stem of Cycas siamensis

Li-Jun Wei', Yu-Yuan Huang™'*, Ying-Hui Wu"* and Ai-Hua Huang’

'Guangxi Institute of Subtropical Crops, Nanning 53000, China. ’College of Life Sciences, Zhongkai
University of Agriculture and Engineering, Guangzhou 510225, China. *Agricultural College, Guangxi
University, Nanning 530005, China. ‘Haikou Institute of Agricultural Science, Haikou 530005, China.
‘Guangxi Maize Institute, Guangxi Academy of Agricultural Science, Mingyang 530227, China.

Anatomy of stems of Cycas siamensis was studied. The results show that: The stem of C.siamensis has
abundant cortex and pith. Periderm and exodermis have plentiful tannin cells, crystalidioblasts and
sclereids. Being able to see three kinds of different trend vascular bundles horizontal, vertical and
slantwise in the identical section of cortex. The cortex has amphicribral bundles and collateral bundles
and the main type is amphicribral bundles. Usually, 1~3 layers parenchyma around of cortex vascular
bundles has crystalidioblasts. All vascular bundles compose of xylem, cambium and phloem. The
phloem of amphicribral bundles and stele vascular bundles has sieve elements, fibers, parenchyma cells
and crystalidioblasts. The area of xylem is greater than the phloem's in all vascular bundles. The
secondary structure of stele composes of secondary vascular tissue with some concentric rings. Every
ring contains secondary xylem, vascular cambium and secondary phloem,there are secondary
parenchyma cells between the two rings, No tannin cells and crystalidioblasts in piths. These results
further revealed that structural characteristics of Cycas plants stems are very different to other
spermatophytes. The present study also analyzed the advantages and mechanism that structural character
of stems of C.siamensis adapt to environment.
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(7) An introduction to the IUCN Species Information System database as the
platform for cycad Red List assessments

J. DeWet Bosenberg'* and John S. Donaldson"”

'South African National Biodiversity Institute, Kirstenbosch, P/Bag X7, Claremont 7735, South Africa
d.bosenberg@sanbi.org.za). *Department of Botany, University of Cape Town, South Africa.

The TUCN/ SSC Red List is the globally recognized standard for assessing the threatened status of
different organisms. The assessments require specific information that is then assessed in terms of
different criteria to determine the threatened status. Until recently, individual specialist groups had to
gather and collate their own information to support these assessments. However, the [UCN/SSC now has
an online database that enables contributors from all over the world to contribute data, check
assessments, and provide narratives for species that have been assessed. This Species Information
System is a powerful tool that can aid ongoing cycad assessments and the cycad data has been loaded and
is available via the SIS. The purpose of this presentation is to provide an introduction to the SIS database
and a hands-on demonstration of its capabilities.
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Session 2: Ecology I

(8) Effect of disturbances on the population dynamics of Mexican cycads

Aguilar-Octavio P."*, Andreu-Iglesias L.G.', Vovides A.P.’, Pérez-Farrera M. A .’and Vazquez-Torres S.M".

'Instituto de Biotecnologia y Ecologia Aplicada, Universidad Veracruzana. Av. de las Culturas
Veracruzanas No.101 Col. E. Zapata C.P. 91090, Xalapa, Veracruz, México. ‘Depto. de Biologia
Evolutiva, Instituto de Ecologia, A.C., Apdo. Postal 63, Xalapa, Veracruz, México. ‘Herbario Eizi
Matuda, Universidad de Ciencias y Artes de Chiapas. Libramiento Norte Poniente, Col. Lajas-Maciel,
C.P. 29039, Tuxtla Gutierrez, Chiapas, México. ‘Instituto de Investigaciones Biologicas, Universidad
Veracruzana. Av. Luis Castelazo Ayala s/n. Col. Industrial Animas. C.P. 91190 Apartado Postal 294,

Xalapa, Veracruz, México.

The cycads are dioecious, persistent and ancient plants. The populations are small distributed
throughout the tropical and subtropical regions of the world. Australia and Mexico are countries with
greater diversity of species. Currently, all Mexican species are protected due to illegal extraction, traffic
and decrease their natural habitat by agricultural activities. The effect of these activities on populational
dynamic can be inferred by the use of the demographic models based on projection matrices. However,
by the longevity of the cycads, is difficult to determine its long-term population dynamics. Fortunately,
today there has been several population studies have allowed us to determine the overall effects of
disturbance on these long-lived species, which will facilitate decision making for conservation and
management. In general, the disturbance decreases the reproductive potential of populations and
increases the importance of staying on adults for survival of all the Mexican cycads.
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(9) Demographic comparison between two sites of Ceratozamia mexicana Brongn.
with different perturbation histories

Rivera-Fernandez A'*, Octavio-Aguilar P', Sanchez-Coello N.G', Sanchez-Veldsquez L.R', Vazquez-
Torres S.M” and Iglesias-Andreu L.G.'

'Instituto de Ecologia y Biotecnologia Aplicada, Av. de las Culturas Veracruzanas No.101 Col. E. Zapata
C.P. 91090 Xalapa, Veracruz, México. ‘Centro de Investigaciones Tropicales, Ex- Hacienda Lucas
Martin priv. Araucarias C.P. 91110 Xalapa, Veracruz, México.

Cycads are long-lived dioic plants that are considered as vulnerable, threatened or in danger of
extinction. The fragmentation of their habitats and extraction for illegal commercialization are the major
factors influencing the reduction in their populations. Ceratozamia mexicana is a cycad endemic to
Veracruz, classified as threatened. The objective of this research was to compare the dynamics of the two
sites with different management histories (with and without recent disturbances), this work being
carried out in two reproductive periods. Starting from matrix projections, the rate of population growth

was calculated for each site. Both sites showed a tendency to remain stable through time, with a A of
1.047 + 0.06 for the undisturbed site and of 0.996 + 0.064 for the disturbed site. The relative
contributions of the elasticity components were: L =0.792, G =0.179, F = 0.029 for the preserved site
and L =0.909, G =0.082 and F = 0.009 for the disturbed site. In conclusion, preserving and protecting
the adults guarantees the continuity of the sites.
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(10) From the Jurassic to your table top: Ethnobotany, trade, life history and
population dynamics of the endemic Cycas species in the forests of Southern
India

Vandana Krishnamurthy'** and Tamara Ticktin'

'Botany Department, University of Hawaii at Manoa, U.S.A (vandana@hawaii.edu). *Keystone
Foundation, The Nilgiris, India.

Cycas circinalis L. and C. indica Lindstrom & Hill are non-timber forest products extensively harvested
from the forests of south India. They are harvested for pith, leaves, seeds and male cones by indigenous
people as well as commercial harvesters. Although indigenous people have a long association with
Cycas spp, harvest for sale in the national market has been uncontrolled over the past several years. My
research explores the effects of commercial trade and local use on the ecology of these two species in the
states of Karnataka, Kerala and Tamil Nadu. I conducted interviews in villages and markets to look at the
use dynamics and economics of the trade. Further, I gathered ecological data from plots in unharvested
and harvested areas. My preliminary results illustrate that harvest has a significant effect on the
population structure. Trade dynamics has been constantly changing for leaf harvest which has a strong
association with cultural factors and quality of the leaves harvested. Pith sales have been very variable
over the years owing to dwindling population in harvest sites and uncertainty in the authenticity of the
plant product. A more detailed understanding of trade patterns and of the factors affecting population
dynamics in different harvest and habitat types over the long-term is critical to implement protection of
these species.
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(11) A role for cycads in the adoption of maize agriculture: Discussion of the

evidence

Mark Bonta

Institute for Environmental Justice and Community-based Conservation, Division of Social Sciences
and History, Delta State University, Cleveland, MS, 38732, U.S.A.

The origins and cultural history of the world’s premier food crop are uncertain and contentious. Beyond
the many botanical debates on the domestication of corn from teosinte is the question of why ancient
Mesoamerican peoples would have been interested in cultivating Zea in the first place, given the
profusion of other available foods. In this context, the current paper weighs the significance of evidence
for meaningful connections between races of Zea mays and Ceratozamia, Dioon, and Zamia cycads over
the course of the last 6,000 years in Mexico and Honduras. Direct evidence of cycad harvesting and
maize cultivation occurring together is found in the archaeological and ethnohistorical record during the
entire period, in the agricultural practices of contemporary societies such as the Teenek, Xi’ui, and
Nahuatl, and in mythology and folklore. The conclusion that can be drawn, though tenuous, point to
cycads as symbolic progenitors of maize wherever cycads played a prominent role in diets prior to the
introduction of maize. The inevitable question, probably unanswerable, is whether cycads could have
served as the very inspiration for the domestication of maize from wild teosinte.
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Session 3: Conservation I

(12) Genetic population structure of Cycas micholitzii complex inferred from
chloroplast and nuclear DNA

Qing-Qing Zhan* and Xun Gong

Key Laboratory of Biodiversity and Biogeography, Kunming Institute of Botany, Chinese Academy of
Sciences, 132 Lanhei Road, Kunming 650204, China.

Cycas micholitzii complex is composed of 5 species: C. micholitzii Dyer, C. bifida (Dyer) K. D. Hill, C.
longipetiolula D. Y. Wang, C. debaoensis Y. C. Zhong et C. J. Chen, C. multipinnata C. J. Chen et S. Y.
Yang, and distributed from southwest China to central Vietnam and eastern Laos. Based on sequence
data from two maternally inherited cpDNA and one biparentally nuclear DNA fragments, our study
revealed the population genetic structure of C. micholitzii complex and explored the potential causes.
The evolutionary and demographic histories were investigated. We analysed chloroplast sequence
variation of the atpB-rbcL and psbA-trnH intergenic spacers in 27 populations sampled of C. micholitzii
complex, AMOVA analysis showed that the component of among-species/region component (59.21%).
However, phylogenic analysis showed that the haplotypes of C. micholitzii complex couldn’t grouped
into four clusters closely corresponding to the narrowly defined C. micholitzi, C. multipinnata, C.
debaoensis and C. longipetiolula. We concluded that the conflict may result from several factors: firstly
incomplete lineage sorting of C. micholitzii; secondly hybridization/introgression of sympatrically
cycads, which would be supported by evidence base on ntDNA ITS sequences; thirdly intramolecular
recombination in cpDNA of cycads; eventually the neotectonic movement in the distribution range of
this species.

ETHREARSHEFARERRFRHXMHAKESHMBFREELTR

NGBk 2 A AR (Cyeas micholitzii complex)f $65Fh, X 952k (C. bifida (Dyer) K. D. Hill).
B g UM IR (C.omicholitzii Dyer)s KW X 95 2k (C. longipetiolula D. Y. Wang). #8 {x 75 2k (C.
debaoensis Y. C. Zhong et C. J. Chen) M £ B J5 2k (C. multipinnata C.J. Chen et S.Y. Yang), 1 %4> i
T B E VS LA SOB G PR M e AR . AT AR TP A BE R AL 1) i S A
(cpDNA) Fr Bt F1— A X% 38 A% 1 4% Bl 4K 5L [ (nrDNA) F BEE H i 28 i R ORI 382 4% 45 K B AT P oY, OF
MR IX 28 g5 IR e RS A T S R B S HE N & R B A G R o R SO IR Bk B A BE27A e HE
cpDNAREAT 7 41 73 A1, &5 B W Rh B) 23 4k o5 B 8 A% 72 5 11959.21%,  (H 2 5 & H#F N DY AN Bl (1) 5 4
BIFARSEHERR R MG RIELENSEARKRTRE L NILDAREAL: 1 XH IR
cpDNAH A7 AE I AN 58 42 1 1% R 3 ade s 2. [A) b dsl 20 A 1) 90 BR R 40 2 1) 1) 28 A8 R DRI 2 5 3. 5 8k
JE L PIcpDNAH 143 F N A IS 4. BB ) % 958k o0 A 5 a4k 1 52 .
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(13) Cycas conservation centres: An indigenous effort to conserve Cycas circinalis
in the Nilgiri Biosphere Reserve, Western Ghats, India

Saneesh Chirapurath Somasekharan

Keystone Foundation, 35, Groves Hill Road, Kotagiri, The Nilgiris, Tamil Nadu, India 643217.

Use of biodiversity is very high in the tropics. For India it is estimated that 100 million people are forest
dependant. Many times rare endangered and threatened species are part of this use and Cycas circinalis
L. is one such species. The participation of people in biodiversity conservation remains a challenge and
there are no win-win situations. Keystone Foundation is a grass roots NGO that works in the Nilgiri
Biosphere Reserve (NBR), India. As a part of the work on conservation and livelihoods, we undertook a
study on harvest impacts, life history, ecological status and distribution of C. circinalis L. in the NBR.
The research involved local indigenous communities. Study results were shared with the people, threats
were discussed and a way forward for the conservation of the species was planned. As a step forward four
‘Cycas Conservation Centers’ were established in remote forest villages of the region. These centers
serves as hubs where the following activities are conducted - conservation education for children and
adults, monitoring of sale and harvest of Cycas produce, raising nurseries and improving germination
rates of Cycas seeds. Regular meeting of harvesters at the centers and discussion of the threats to cycads
has greatly reduced the indiscriminate harvest of cycad plant parts. Monitoring of C. circinalis
populations and phenology has been also conducted. The “Cycas Conservation Centers” over a period of
four years have evolved to become “Village Conservation centers” that are leading the way to show case
and implement conservation on the ground.

HEHRIPFL: AFRFOHDEASLELKRRESEEMERIPEAMEMIHKM
AR LE D

Pl X R 2 REE IO R R AR e SR A T ED R X AT AL N DR T RS . V2
e R WA A B g, et i B M IR Bk Cycas circinalise 3RS 5 B LY 2 FE4E
(K3 OR 37 A7 88 T O AR K (0 P, FLAR A S B XU« Keeystoned <2 BB 74 vy 1k 1l Bk O 47 X T A%
frdeml o AR RS TARABE AR — 820, ATOFR TR X IR gk e, A%, &
ASRETLLR I ATNE Dl o WEIE AR R b 35 vk, BETa R S AbAI3E =, ARt ie 7 A
(3 LR Dy o] R4 25 it IR BRI 5 T 5 5. ARDA R IR BRI 2, AERE I K AR AR B VR P
SLTOCRBROR S L o Z LR IR T BN LR AN N BRI IR
(SR T S S 5 % ot v R e IR R B IR R R AR D S A SR BRI BT O ke
T8 9% T 5 Bk 52 17 D0 1D B AR K Ml ARG T A K SR AT O 0 Ik 3 B S T DI R B
ASMYARNE DL K ERRRE, BREFTHOCEWMA “HIREFHL” , AT R

ARG,

Abstracts of the 9" International Conference on Cycad Biology (CYCAD 2011)

13



104 H3-431, 20114E11H

Al 18

14

(14) Using genetic variation of Cycas taitungensis to evaluate the ex situ
conservation strategies

Yu-Chung Chiang"**, Li-Ping Ju**, Pei-Chun Liao’*and Yu-Pin Cheng’

'Biological Sciences, National Sun Yat-sen University, 70 Lien-Hai Road, Kaohsiung 80424, Taiwan,
China. *Botanical Garden Division, Taiwan Forestry Research Institute, No. 53, Nan-Hai Road, Taipei
100, Taiwan, China. ’‘Department of Biological Science and Technology, National Pingtung University
of Science and Technology, Pingtung 912, Taiwan, China. ‘These authors contributed equally to this
work.

The perennial cycad, Cycas taitungensis Shen, Hill, Tsou & Chen is an endemic species with two
remaining populations in Taiwan. In 1997, this species was categorized at the vulnerable level in the
IUCN Red List of Threatened Species. In 2009, the IUCN was increased this endemic species to
endangered level caused by Aulacaspis yasumatsui, an invasive species that infests cycad plants in the
past decade in Taiwan (IUCN Red List of Threatened Species, Version 2011.1:
http://www.iucnredlist.org/). Past genetic studies show low levels of differentiation between two
populations. However, populations have been in extreme decline and we need to enhance the
conservation administration of the threatened taxa. The Forestry Bureau in Taiwan has considered C.
taitungensis for ex situ conservation management such as “seed storage” or “transplanting” to keep this
endemic species survival if the wild population becomes extinct. Based on this propose, we use
molecular markers, including ISSR and SSR, to evaluate population genetic variation, identify distinct
genetic units, and select individuals for seed storage. Totally, 356 individuals for three subpopulations
from Taitung Hongyeh Village Cycas Nature Reserve, one population from Coastal Mountain Range
Taitung Cycas Forest Reserves, and one population from seed orchard are selected to evaluate. In total,
the analyses showed 29.20% and 9.45% variation among populations and 70.80% and 90.55% variation
among individuals within the populations by data of ISSR and SSR, respectively. Based on the AMOVA
results, the mean @ was 0.292 and 0.095 and the result was significant (p<0.010). The PCoA result
showed those individuals from seed orchard were transplanted from the subpopulation of Taitung
Hongyeh Village Cycas Nature Reserve. The assignment test by MCMC simulation was performed by
the STRUCTURE program. Both the admixture and non-admixture models were tested in 10 replicates
for different clustering (K) and choose the best clustering. The grouping was consistent with distinct
genetic units for in situ or ex situ conservation managements.

ERHERDBEKRHERTRITMIBEIIMRE K

& R B Bk (Cycas taitungensis) WAL J& BR 73 A T & 242 ¥ 52 10 k5 20 b R (170 22 7 0L e 0 b o
19974F JF 44 4 FITUCNLL {4, 44 5 2 %2 B 25 2, 20094F K 52 B A A2 B W) (1 %6 T A 5% B 1 55 5 80K
TERNRE, IRIFAMAESER ., BTN E s R G, R, REE R, 75 24k
WM mEi s 8. G AT AN O W VT AR F RS W R PR A B YR
W7 24T JET I E K, R R R & IISSRAISSRA: 1 b ic ¥ Ak W B a8t 4L A8 5 . FL 4y astAL
BT FERUARRAKAE N “Fh ORI o HE RN KA =W B W 510 KR4 — R
5% A I Bk I PR AR JE3565 AR E AT VEAL . 4> A8 5 4 B B R ISSRATSSREE IR 43 Sl 4529.20%F
9.45%% S AFAE TR BE ] o = AR AR 20 B &5 AL W 7 85 A 95 Bk 0 W AE AR YR & AR A A 2 | R
. FIHSTRUCTURE #2/7 2 MCMCH; B 73 # 75 =0, AR A FEE R & B8 7 AT & — 0 B
BERI0K AT, VLIRS il o BEE, Sb e fh 4 BE S5 R vl WA AN W) 38t 4% 3047 2 Fh 4y, SR 5t e
ol S AR A R RN Al R .
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(15) Observations on serious threats to Cycas beddomei Thiselton-Dyer endemic
and critically endangered species in its natural habitat Tirupati-Cudapa Hills
of Andhra Pradesh, India

Pradeep Chandra Srivastava

Department of Botany, Ewing Christian College, University of Allahabad, Allahabad 211 003, India.

The present paper deals with serious threats to Cycas beddomei Thiselton-Dyer, the only species of
Cycas included in Appendix I of CITES endemic to Tirupati-Cudapa (Sheshachalam) Hills in Andhra
Pradesh of India. I have been visiting the localities of C. beddomei for the last twenty-two years. The
threats to this species fall in two categories, viz. anthropogenic and natural. The anthropogenic threats
are in form of habitat destruction because of developmental activities in the religious centre of profound
importance, like construction of dams and laying of huge drinking water pipelines, creation of metallic
roads for connectivity, establishment of aero-turbine towers for augmented power generation and
establishment of educational centre amid natural habitat of this important species. At the same time
cutting adult plants for medicinal purpose is further reducing the population. The natural threats are in
form of hemipteran scale Saissetia coffeae and lepidopteran butterfly Chilades pandava in its natural
habitat. The persistent occurrence of Saissetia coffeae and massive infestation by Chilades pandava may
prove fatal in the future. The occurrence of these devastating pests was found more in shady places
having plantation of tall species which provide favorable niche. Though Government of India has
established Sheshachalam Biosphere Reserve encompassing about 8000 km® in year 2010 which may
mitigate the anthropogenic threats to some extent, the scattered population of this species is open to
vagaries of serious natural threats. Remedial steps are urgently needed before the malady of C.
micronesica of Guam is repeated in case of C. beddomei in India.

I

FE MR E I B IH——Cycas beddomeitt HE A EBE M ELRBHRIEFEREFED
HEA WL A 2R 4K W 2

AL X} Cycas beddomeilt] ™ 5 52 IR DL HEAT T /- 41 . Cycas beddomeire 75 8 J& ME — B I A
CITES (Wi f& B A= S W E Br 52 5 A 29D BE U P Fl, B EE 22 5 R 80 45 & A 5 - 284 L ke A
Fie BHFAL M T ZFHXC. beddomeil'I 1 B M HEAT T U5 £, K 252 g I A 40 00 5 A
Jrr, BRI AR 3 o NN DR 22 i 3= 0 B B IR, W ok s B, e K WA Al
WERMHKEE, GIEEENSRER, A TY mkbEE w8 X —
YR ) B AR S B B S A R . W, BLZ B R AR A I Bk R AR A 43 C. beddomeifl B (1)
Bt — 2w, BRE R M E B (hemipteran) MIHEAE /) 52 U (Saissetia coffeae)
i W i S0 K (Chilades pandava) 153 B SR B H 1R K 5 B0 . i S0 I R 8 A K
AL RR B W HEAE A 76 Bt (Saissetia coffeae) WIRFEEAWT BT MR H e F 8 T ZWF A AH
X B B K E R R AR AR DLE R D O BhoRE ) KR A B R B A . AR BN R BN C & A
201 04F g 37 i 1 3L 298000°F 5 A B f¥JSheshachalam E ¥ R §7 X, o] LA —E R L N A F
By s ARC. beddomei®s 1 1) Bl AF 73 A1 G 240K 10 6T ™ 5 1% B AR @i o [k, 8 U) 7 SR — 28
A KA LU C. beddomei i 9< &y I C. Micronesicaih | .

Abstracts of the 9" International Conference on Cycad Biology (CYCAD 2011)

15



1045 203-43, 20114E11H

Aili 78

16

(16) Integrated Conservation of Ancient Plants (ICAP)

Pritchard, W. Hugh'*, Anders Lindstorm’, Nan Li’ and Jayanthi Nadarajan'

'Seed Conservation Department, Royal Botanic Gardens Kew, Wakehurst Place, Ardingly RHI17 6TN,
UK. ’Nong Nooch Tropical Botanical Garden (NNTBG), 34/1 Sukhumvit Highway, Najomtien Sattahip,
Chonburi 20250, Thailand. *National Cycad Germsperm Conservation Center, Fairylake Botanical
Garden, Shenzhen and Chinese Academy of Sciences, 160 Xianhu Rd., Liantang, Shenzhen 518004, China.

Cycads are remnants of the most ancient group of higher plants, with origins dating to the late
Carboniferous period (300 MYA). Many of the c. 300 species / subspecies exist as small, isolated
populations in transformed habitats. Horticultural interest has stimulated cycad research but also
increased (often illegal) wild-sampling for landscaping and collections. A combination of unsustainable
harvesting, ecological changes and complex life cycles has contributed to c. 23% of cycad species being
critically endangered or endangered and 15% listed as vulnerable (IUCN Red List, 2010). The IUCN
Cycad Specialist Group (CSG) 'Status Survey and Conservation Action Plan - 2004' has called for urgent
conservation action through: (1) integration of in sifu and ex situ approaches; (2) generation of scientific
understanding; (3) enhanced host country conservation capacity; (4) knowledge transfer to the public
and greater establishment of community nurseries.

With the support of many members of the CSG, the State Forestry Administration in China, the Scientific
Authority in RSA, the CITES authority in Thailand, UNEP-WCMC, BGCI, efc, we are developing a
global project that aims to resolve outstanding challenges in the production, conservation and use of
cycad seeds. Approaches include research on seed production in situ and ex situ, seed handling ex situ for
conservation and nursery use and optimised handling of pollen. Our main focus initially will be on the
characterisation of seed storage biology of c. 20 species, germination enhancement methods and embryo
cryopreservation. The work will support many Aichi Biodiversity Targets, including 'safeguarding
species' and 'building scientific capacity.'

HEEYHESRIP (ICAP)

R R T ZM S SR LB, HREBEEY S A RAKY GLENT) - RAENYL
300 1y 7 Bk K 22 BOR e /N FLIR) W, 0 A 76 o048 S Al S M o Bl 2 T IR S AR T Bk 1
GO, ARG 0 T e AR R AR AR AR D TR B AR AN R SR AR ClLE R ARTE D o FEAS AT RFSE 1 IR
125+ AR RIS 2% 10 AR 0T s X Se PR 2R L R R R, 23% 10 95 Bk Ak AR B W e s R A
15% b FAL R A (TUCNLL (44 5%, 20100 o FAARMRYBE 58 L K4l (CSG) 11 “ IR A&
FARYAT BN TH R - 2004457 R RANEIFaE I DL R 7 P R E W) (1D S R 7 AT H O]
B (O WEREIAE (3) B5 5 B IR E B 15 (4D 1) 2 Ak AR B AR RN g N K R A IXCH [ .

1EHAROR I B IR Bk B X A A 2 e 0t . I SRR Ry . RSAMRF 2= LA, 28 [ ¥ fE 49 A
B O (CITES) B HE . M5 F 797 B bl (UNEP-WCMC) AW el [ B R 37 AH 23 C
BGCD LMK CHF T, HATEATF R —ADRRENIH, & EN IR 148 RAFEH
A5 R 1D 7 0R Bk R o T SR FH I v AL R A b RN O s R 7 AR R I F T . T I M AR RN P [
B Fof 7 4 B DL R A6 R 0 Ak Ak 38 o AR BIE 50T 0 ) R B T 200 BRI B P ORAE AR S, A
FEPm R FER T EMMEIGE A HERAE . X TAER R FZ 2 EYWZ M H R CAichi
Biodiversity Targets) , 4% “4ey 4fh” f “FlEae R ” .
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Plenary Talk 2
(17) Cycads: Then and now

Dennis Wm. Stevenson

The New York Botanical Garden, 2900 Southern Blvd., Bronx, NY 10458, U.S. A.

Because much of the overall diversity of Cycadales are represented by fossils, integrating fossil taxa into
explicit phylogenetic hypotheses is important for understanding cycad evolution. Therefore, character
and minimum age mapping were performed on a phylogeny of extant and fossil taxa. Anatomical
features are well preserved in many fossil cycads and many of these structural elements are also found in
extant cycads. Thus, we can determine both the occurrence and timing of anatomical features and
morphological transformations in the history of cycads from the Permian to the Present. These results
suggest that major extant lineages of Cycadales had diverged by the Permian to Triassic and that certain
synapomorphies for Cycadales had evolved by the Permian. Evidence of insect feeding on Antarcticycas
suggests that associations between cycads and insects are ancient and date minimally from the Middle
Triassic.

HEEEY. TEMME

T2 BRI AR BT D BRI Sk, DRI o5k Ak A 20 2 T 4 & 2030 Wi
IS a = RV D B NS I N 7 R/~ £ 7/ B I R o T B W S N 1 1 SIS S (1 N o e R
R TIAE A R BN RAERE KR N2 5 1E AR o H O/ A7 78 R 2k A
T 3 b AR 22 5 A A (R A IR AR BAE IR Bk 2R A A b o AT AT BT RAHE G ) T N B Al A A
— SRR S W) A T A R AR B T A R AR AR R AT I B o W 4 R R Ok H I AR R
R RET —_BAH =84, MAKBWILEERE -SSR LT K. L
Antarcticycas 3 B ) R BRI R R R B L2 R R ALt . HE R g sih =a4.
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Session 4: Taxonomy II/ Economic Botany I

(18) A taxonomic revision of Cycas L. in China

Jia-Rui Chen (Chia-Jui Chen)'*, Yong Yang' and Nan Li’

'Institute of Botany, Chinese Academy of Sciences, 20 Nanxincun, Xiangshan, Beijing 100093, China.
*National Cycad Germplasm Conservation Center, Fairylake Botanical Garden, Shenzhen and Chinese
Academy of Sciences, 160 Xianhu Rd., Liantang, Shenzhen 518004, China.

Since 1991, detailed field and herbarium work on cycads have been dramatically carried out in China,
and some molecular biological studies of Chinese cycads have been done by the authors and others at
home and abroad. About 35 new taxa have been described from China, and more publications on Chinese
cycads have appeared. It is necessary for us to make a taxonomic revision on the genus Cycas within
China. The authors treat taxonomic species of cycads in comprehensive characters with their geography,
and following three principles, i.e. 1) to be provided with at least a pair of morphologically distinct
relative-character; 2) the existence of a population(s) entity in the wild, not individual specimen only; 3)
the existence of its own distributional area in geography. These three essential factors are closely related
and mutually dependent, and an inevitable outcome for any species coming into being in time and space.
Among the 50 valid named species, 23 species of Cycas in China are recognized in the paper. They are
Cycas balansae, C. bifida, C. changjiangensis, C. debaoensis, C. diannanensis, C. dolichophylla, C.
fairylakea, C. ferruginea, C. guizhouensis, C. hainanensis, C. hongheensis, C. multifrondis, C.
multipinnata, C. panzhihuaensis, C. pectinata, C. revoluta, C. segmentifida, C. sexseminifera, C.
simplicipinna, C. szechuanensis, C. taitungensis, C. taiwaniana and C. tangingii. They come to four
sections of five sections in the world, among them, the Section Panzhihuaenses is D.Y. Wang's
conception, not K.D. Hill's limit. Distribution of all species is mapped, and a key to the species is
provided. Color photos are provided for most species. Conservation status is discussed.

hE 7 KBS XFET

H19914E Lok, A AR R H el oh i, xd v [ i 95 Bk IR N T e T R R ASE 1) BB 41 2% 452
Pr A B IT B FE LR BEHEAT T 0y AW E ST, L RE 7R A2 B A A L sk
o ARCAEE IR, BUAEA B H I8 Bk 8 3E AT — IRy R BT . EE R AR s
o, BEAERATI IR B =41, Bl D RS B X L EAH G X R AE ;s 2D 75 B 4b
AR B AR JE SR (XA I SRR AR A Z R IR A AR BUESE) 5 3) fEM P A BAT A 15>
Mo R=Fah— AW, IR, Z2WHR KIS B I 25 5 A AR 4551 . 78 B STk A7 20l
S0, A SCARA23FN, B SEM Sk (Cycas balansae) ~ X W98k (C. bifida) « #i/ Hik (
C. changjiangensis) 1% 758k (C. debaoensis) W F 75 (C. diannanensis) KW 98 (C.
dolichophylla) « Al 7% ¥ (C. fairylakea) . % & % 2 (C. ferruginea) . 5t M 7 2 (C.
guizhouensis) « ¥ J8 8k (C. hainanensis) KT 958k (C. hongheensis) . % ¥ X I8 (C.
multifrondis) % W 952k (C. multipinnata) « 2K e 98 (C. panzhihuaensis) « B ik 982 (C.
pectinata) Bk (C.revoluta) « XA I8 (C. segmentifida) « £ 1L I8k (C. sexseminifera) -
P IR (C. simplicipinna) « W) I8k (C. szechuanensis) « & R 98k (C. taitungensis) ~ [ %
Bk (C. taiwaniana) KT Bk (C. tangingii) . WHLMNHRH—LHR . & E B TR 2%M 5 5
g At A A AP A P BB TS A A KD, Hillr € X4, 1M £ BRMES 1)
Mo Pracd B R &8I A oA B K Pk g R . KESm M AR R, R IR A e .
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(19) DNA barcoding of Africa’s endemic cycads: Encephalartos Lehm. and
Stangeria (Kunze) Baillon

Philip Rousseau'*, Piet Vorster’, Damon P Little’ and Michelle van der Bank'

'"African Center for DNA Barcoding, University of Johannesburg, Department of Botany and
Biotechnology, PO Box 524, Auckland Park 2006, South Africa. ‘Department Botany and Zoology,
University of Stellenbosch, Private Bag X1, 7502 Matieland, South Africa. ‘Lewis B. and Dorothy
Cullman Program for Molecular Systematics, The New York Botanical Garden, Bronx, New York 10458-
5126, U.S.A.

Africa's cycads (66 species and 2 subspecies in two endemic genera: Encephalartos and Stangeria) are
extremely endangered with four species Extinct in the wild and 80% threatened (CR, EN, or VU) with all
included in CITES appendix 1. Although South Africa has some of the world's strictest cycad legislation,
cycads are still under threat from illegal collection for horticulture and medicine especially where plants
seized in an unidentifiable condition. Currently developed legislation demands accurate identification
for permit issuing. Ex sifu conservation of genetic and locality based diversity is paramount.
Furthermore, taxonomically many species of unknown origin are difficult to identify especially when
diagnostic characters are absent. Species delimitation and numbers are uncertain with field observations
often contradicting current understanding. DNA barcoding can assist in all the above-mentioned
scenarios and as such all proposed DNA barcoding regions (matK + rbcLa + psbA-trnH, nrITS) along
with several additional regions were tested for all species encompassing ~350 samples. Results will
focus on amplification success and discriminatory power of the different markers.

FEMEF B FERBIDNAFZ B R IEMNKEF KB

AEINE AR E B AENERE (cephalartos) FIREIE (Stangeria) , B FE664 Fh F124~ I Fp ,
By hb TR AERES, 4P AR A K 4a, 80%IM M By (CR, EN, =VU) , &#ifs T
CITESHf %1, HAR M AR A — Lot J¢ b & i ™ k& AR 7 90 Bk IR 1, 2 b 95 Bk 75 AR =2 B R v R
£ CHTRERZEMZMA S FIEMr . Mar, AE6H R0 580 P A& 6 e 58 35 10 PR 37 72 0 00 i 3
I OR AP R0 H O AP 6 AR PN 95 Bk R O T 2. Sy A, N 4 2R SRR AR A DA S s S 8 K g ke YR 1 A
XK, JUHZHRZ SRR« HEFAN IS K S H a0 7R A o, M R a 2 o DU e
K)o DNAZK T A7 B T g FOR M. A BEZTIE 1w E A i 3 3 X 35003 5 86 FF i (1) 2 1"DNA
%t Bt GmatK+rbcLatpsbA-trnH, nrITS) , AT T8 081, Wik T8 AW A By 14
By E UL e AT & B IR R

Abstracts of the 9" International Conference on Cycad Biology (CYCAD 2011)

19



1045 23-43, 20114E11H

Aili 78

20

(20) Genetic diversity among the Indian Cycas species based on RAPD markers

P. Radha* and Vudem Dashavantha Reddy

Centre for Plant Molecular Biology (CPMB), Osmania University, Hyderabad, Andhra Pradesh,
500007, India.

Random amplified polymorphic DNA (RAPD) markers were used to discriminate and construct the
genetic relationship between ten species of Indian Cycas. In the present study, twenty oligonucleotide
decamer primers were screened and six primers were selected to analyze the polymorphism in Cycas
species. Among the six primers, five primers generated polymorphic bands. A total number of fifty
three amplified products of 100-1200 bp were generated. To analyze the genetic relationship among
species, the genetic similarity (GS) values between pairs of samples were determined according to
Jaccard's coefficient and the data was subjected to generate dendrogram using UPGMA method of the
software NTSYS pc. The RAPDs analysis clearly differentiated the Indian cycads in to two clusters with
five clades. Similarity index between the species ranged from 0.11 to 0.62 with 98.1% polymorphism.
The dendrogram of RAPD was in conformity with morpho-anatomical characters and geographical
distribution.

HETRAPDIFICHIENE R KB ERE S HHE L

FABENLY 14 £ & YEDNAFR i (RAPD, random amplified polymorphic DNA) X} E[l B 43 4 #) 75
KB 104N it [] (R 388 4% 2 FEPEEAT T 08 o ARWEFC 204 BEHL 2 5 8% 1 R 7 51 (K BE 10 AN B 5 %)
JE T, CAor AT Rk B A R R D 2 Ak, SRR R e 1, Hoh SN IR B A S8R
I Z AN 7E100-1200 bp 8] 77 A48 T 5350 45l o BT 40 A7 T 90 BK JE Bl ) ) g AL G R, KR
Jaccard & H£3 tH A & () (1) a5t A AHABLRE, AR5 IAINTSYSHK £ 18 I UPGMAE M i RAEW . 45 KK
Wi, ENERMBEEMYEE S MWK, SHBE LA DNDL. ML R$ #0.11-0.62, £
BME1L98.1%. HHRAPDHY & ¥ R ZE WK ] 55 T8 25 fff 1) A Hh B2 43 A R 300 — 350
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(21) Aphylogeny of Zamia based on four single-copy nuclear genes

Michael Calonje'**, Alan W. Meerow’, Patrick Griffith', Dayana Salas-Leiva’, Andrew Vovides' and

Javier Francisco-Ortega’

'Montgomery Botanical Center, Coral Gables, Miami, FL 33156 U.S.A. ‘Department of Biological
Sciences, Florida International University, University Park, Miami, FL 33199, U.S.A. ‘USDA-ARS-
SHRS-National Germplasm Repository, 13601 Old Cutler Rd Miami, FL 33158, U.S.A. ‘Instituto de

Ecologia, A.C., Xalapa, Veracruz, Mexico. ‘sCenterfor Tropical Plant Conservation, Fairchild Tropical
Botanic Garden, Coral Gables, Miami, FL 33156, U.S. A.

Zamia, a cycad genus restricted to the neotropics, is comprised of approximately 70 species and is
widely considered the most morphologically and ecologically diverse genus in the Cycadales. We
present the preliminary results of a multi-gene phylogenetic analysis of the genus Zamia including over
80% of the currently accepted species in the genus. Phylogenetic relationships were examined using
maximum likelihood and maximum-parsimony methods based on the sequences of the single-copy
nuclear genes: Cy-AGAM (Cycas Agamous), a C MADS-box gene thought to control reproductive organ
identity; PEX4, a gene encoding for a peroxisomal ubiquitin conjugating enzyme; PMP22, a gene
encoding for a peroxisomal membrane 22 kDA family protein; and ATG2, a gene encoding for a
metallopeptidase M24 family protein. PCR protocols for these genes have been developed at the labs at
the USDA and FTBG. Major clades and novel phylogenetic relationships are discussed within the
context of biogeography and comparative macromorphology.
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(22) Amolecular phylogeny of Encephalartos Lehm.

Philip Rousseau'*, Piet Vorster’, Damon P Little’ and Michelle van der Bank '

'"African Center for DNA Barcoding, University of Johannesburg, Department of Botany and
Biotechnology, PO Box 524, Auckland Park 2006, South Africa. Department Botany and Zoology,
University of Stellenbosch, Private Bag X1, 7502 Matieland, South Africa. ‘Lewis B. and Dorothy
Cullman Program for Molecular Systematics, The New York Botanical Garden, Bronx, New York 10458-
5126, U.S.A.

Encephalartos is an African endemic cycad genus of 65 species and 2 subspecies and is the most
endangered group of cycads with 80% considered threatened (CR, EN, or VU) by the IUCN and all
classed as CITES appendix 1. Currently relationships within the genus, including species delimitation,
are uncertain and in need of taxonomic investigation. Most studies to date have used a combination of
more traditional lines of evidence such as morphology, anatomy and geography. Also no all-inclusive
phylogenetic framework currently exists for Encephalartos. In the current study, DNA sequence from
three plastid regions (rbcLa, psbAtrnH and matK) along with the nuclear region ITS were used to
produce a phylogeny using multiple accessions per species where possible. Results show an increase in
resolution at both species and higher level and the delimitation of several new groupings. Each species
grouping is characterised by shared derived morphological, ecological, and geographic characters. This
study provides the first steps towards a much-needed monograph of the entire genus.
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(23) Quantifying the trade in cycads (Encephalartos species) in the traditional
medicine markets of Johannesburg and Durban, South Africa.

Stephen R. Cousins*, Vivienne L. Williams and Ed T.F. Witkowski

School of Animal, Plant and Environmental Sciences, University of the Witwatersrand, Private Bag 3,
Wits 2050, Johannesburg, South Africa.

Cycads have been used for traditional purposes for centuries. In South Africa, Encephalartos species are
traded for traditional medicine (TM) in local TM markets. South African cycads are facing an extinction
crisis, primarily due to collecting for the horticultural trade. The trade in Encephalartos for TM also
impacts several species, and is largely understudied. In this study, the trade in Encephalartos for TM was
quantified in South Africa's two largest TM markets, Faraday in Johannesburg and Warwick in Durban.
Harvesting Encephalartos for TM involves the removal of bark strips and/or whole stem sections.
Encephalartos species were sold at 26% and 13% of the stalls at Faraday and Warwick respectively, with
an estimated 9.0 metric tonnes traded at Warwick in 2009. Stem samples purchased in the markets were
assigned to stem diameter size classes using a size class chart, and regression analysis was used to
validate the allocations. Mostly sub-adult and adult cycads are harvested, and it appears that bark strips
are removed from larger arborescent plants, whereas smaller individuals and subterranean-stemmed
species are harvested by removing the entire plant. There is generally a strong positive relationship
between stem diameter and leaf base length as well as stem diameter and pith radius. The former can be
used as a predictor of stem diameter size class for market samples that prove difficult to assign to
diameter classes. Overall, this is the first study to quantify the trade in Encephalartos for TM in South
Africa with reference to the size classes of the plants traded.
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Session 5: Ecology I/ Toxicology

(24) Thermogenesis of cycad cones in several Cycas species and implications for

pollination

Irene Terry'*, Claudia Calonje’, Michael Calonje®, Robert Roemer’ and Thomas Marler’

'Department of Biology, University of Utah, Salt Lake City, Utah 84112, U.S.A. °Montgomery Botanical
Center, 11901 Old Cutler Road, Miami, Florida 33156 U.S.A. ‘University of Utah, Department of
Mechanical Engineering, Salt Lake City, Utah 84112, U.S.A. *Western Pacific Tropical Research Center,
College of Natural and Applied Sciences, University of Guam, Mangilao, Guam 96923, U.S.A.

Thermogenesis occurs in reproductive structures of plant species in several basal clade angiosperm
families and has been reported in almost all cycad species that have been examined. We measured the
thermogenesis-related temperature elevation magnitude and diel timing in several species of Cycas
growing at Montgomery Botanical Center (MBC) and compared those results with thermogenic profiles
of previously reported cycad species. We also compared thermogenic properties of several species
within the C. rumphiae complex, i.c., those species with an expanded layer within the seed that helps the
seed float in water thus allowing oceanic dispersal. The C. rumphiae complex species examined thus far
include C. micronesica, C. thouarsii, C. rumphii, C. edentata and C. bougainvilleana. In addition, we
compared the thermogenesis profile of male cones of C. micronesica grown at MBC that are well
managed with fertilizer and water to that of C. micronesica cones growing in their native habitat on the
island of Guam to determine whether garden management affects thermogenesis. We will report on these
findings and then review some of the proposed roles of thermogenesis in plants with a focus on potential
functions related to the pollination phase of cycads.
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(25) The physiology of cycads: leaf structure, hydraulics, nutrition, and
photosynthesis

Yong-Jiang Zhang'*’, Lawren Sack’, Kun-Fang Cao'* and Guillermo Goldstein™

'Key Laboratory of Tropical Forest Ecology, Xishuangbanna Tropical Botanical Garden, Chinese
Academy of Sciences, Mengla, Yunnan 666303, China. Graduate University of Chinese Academy of
Sciences, Beijing 100039, China. ’Department of Biology, University of Miami, PO Box 249118, Coral
Gables, FL 33124, U.S.A. ‘Department of Ecology and Evolutionary Biology, University of California,
Los Angeles, 621 Charles E. Young Drive South, Los Angeles, CA 90095 1606, U.S.A. 5Departamento de
Ecologia, Genetica y Evolucion, Facultad de Ciencias Exactas y Naturales, Universidad de Buenos

Aires,Ciudad Universitaria, Nufiez, Buenos Aires, Argentina.

Cycads are the most ancient living seed plant lineage, and named living fossils because of the
morphological similarity between fossil and extant species. However, there is little information on the
physiology of cycads. We studied leaf structure, hydraulics, nutrition and photosynthesis in 11 species
from two cycad families (family Cycadaceae and Zamiaceae) in a common garden. The studied cycad
species varied greatly in leaf mass per area (LMA), major nutrient concentrations, maximum
photosynthetic rate and hydraulic conductance. Assuming that variations in these leaf traits are of
adaptive nature, it may help to explain the dominance of cycads across numerous habitats since the
Mesozoic. No differences were found between the two families in all the leaf functional traits measured,
but species of wet and dry habitats showed different water use strategies. Across species, light-saturated
photosynthetic rate was correlated with LMA and leaf concentrations of N, Fe, S, and Zn, but not with
leaf hydraulic conductance. The relationships among leaf functional traits of cycads generally agreed
with those of angiosperms. However, cycads tended to have relatively low photosynthetic nitrogen use
efficiency.
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(26) An overview of the role of cone volatiles in the pollination ecology of

Encephalartos

Terence Suinyuy'’*, John S. Donaldson'” and Steven D. Johnson®

'South African National Biodiversity Institute, Kirstenbosch, P/Bag X7, Claremont 7735, South Africa.
’School of Biological & Conservation Sciences, University of KwaZulu Natal, South Africa. ’Department
of Botany, University of Cape Town, South Africa.

Ever since the role of insects in cycad pollination was first proposed by Pearson (1906) there have been
questions about the role that cone volatiles play in mediating the interaction between cycads and their
insect pollinators. A series of studies over the past five years have greatly increased knowledge on the
volatiles occurring in Encephalartos and their potential role in influencing pollinator behaviour. This
paper examines the advances made in these studies and how they affect our interpretation of cycad
pollination ecology. The analyses show that several compounds in E. villosus attract pollinators and
provide the first evidence of pollinators attracted to traps baited with particular volatile compounds. The
review also shows how the composition of cone odour can vary across the distribution of a species with
no apparent change in pollinators. The paper examines convergence in cone odours between species
occurring in the same area and puts these results into context with other studies of cycad pollination.
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(27) Examination of diel metabolic, thermogenic and volatile activity of
Macrozamia macleayi and lucida cones: methodology and correlations

Robert Roemer', Irene Terryz*, David Booth’and Gimme Walter’

'University of Utah, Department of Mechanical Engineering, University of Utah, Salt Lake City, Utah
84112, U.S.A. (bob.roemer@utah.edu) °. Department of Biology Salt Lake City, Utah 84112, U.S.A. School
of Biological Sciences, The University of Queensland, St. Lucia, 4072, Queensland, Australia.

During the pollination phase of Macrozamia macleayi and M. lucida, both pollinated solely by the thrips
Cycadothrips chadwicki, cones have a diel thermogenic episode over 10-14 days. Metabolism increases,
cone temperature increases, and volatile emissions increase dramatically over a several hour period and
then subside. We have developed methods to measure all of these traits simultaneously and we report
here our methodology and the results of these measurements. We also examine and propose how and
why these traits are correlated and demonstrate how these traits change as cones mature during their

pollination phase. Finally we discuss how some of these traits affect thrips behavior.
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(28) Weevils in the cones of Asian Cycas: their phylogeny based on analysis of the
16S rRNA mitochondrial gene

William Tang'*, Guang Xu’, Anders Lindstrém’, Thomas Marler’, Rita Singh’, Khuraijam Jibankumar
Singh®, P. Radha’and Stephen Rich’

'"USDA APHIS PPQ South Florida, P.O. Box 660520, Miami, FL 33266, U.S.A. (wlmtang@bellsouth.net).
ZDepartment of Plant, Soil & Insect Sciences, University of Massachusetts, Fernald Hall, Bl, 270
Stockbridge Road, Amherst, MA 01003, U.S.A. jNong Nooch Tropical Botanical Garden 34/1 Moo 7 Na
Jomtien, Sattahip, Chonburi 20250, Thailand. ‘Western Pacific Tropical Research Center, College of
Natural and Applied Sciences, University of Guam, Mangilao, Guam 96923, U.S.A.” University School of
Environment Management, G.G.S. Indraprastha University, Dwarka 16C, New Delhi - 110 075, India.
‘GM Reddy Centre for Plant Molecular Biology (CPMB), Osmania University, Hyderabad, India.

Two types of beetles are commonly found on cones of Cycas in Asia and are believed to be involved in
pollination: 1) beetles in the family Erotylidae and 2) weevils in the Tychiodes genus complex (family
Curculionidae). The mitochondrial gene 16S rRNA was sequenced in a sample of these beetles.
Preliminary results indicate that the weevils consist of 7 lineages, ecach possibly deserving to be
recognized as a distinct genus. The basal linecage of the weevils appears to be confined to the Philippines,
suggesting that this may be their center of origin.
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(29) Sleep alterations in a cycad model of Parkinsonism

Kimberly A. McDowell"*, Wei-Bin Shen’, Thomas Marler’, Chris A. Shaw’, Jessica A. Mongl’2 and Paul J.
Yarowsky'***

'Program in Neuroscience, University of Maryland School of Medicine, Baltimore, MD, U.S.A. Dept. of
Pharmacology & Experimental Therapeutics, University of Maryland School of Medicine, Baltimore,
MD, U.S.A. °Research Service, Maryland VA Health Care System, Baltimore, MD, U.S.A. "Program in
Toxicology, University of Maryland School of Medicine, Baltimore, MD, U.S.A. *CNAS-WPTRC,
University of Guam, Mangilao, Guam, U.S.A. ‘Depts. of Ophthalmology and Visual Sciences,
Experimental Medicine, and Neuroscience Programme, University of British Columbia, Vancouver,
British Columbia, Canada.

Epidemiological studies elucidated a link between the Guamanian variant of Amyotrophic Lateral
Sclerosis/Parkinsonism Dementia Complex (ALS/PDC) and consumption of flour from the washed
seeds of the plant Cycas micronesica (cycad). When cycad flour is fed to outbred Sprague-Dawley rats,
they develop Parkinsonism including motor behavioral deficits and biochemical abnormalities in
neurons and glia including a-synuclein accumulation in the substantia nigra pars compacta (SNc).
Behavioral deficits are progressive, 36 weeks after cycad exposure; cycad-fed rats display a significant
loss of dopaminergic neurons in the SNc¢ and the presence of a-synuclein aggregates, a classical
histological hallmark of Parkinson's disease (PD) (Shen et al., 2010). Changes in sleeping habits,
particularly hypersomnolence, are an early symptom in PD. Here we present a further analysis of non-
motor symptoms in sleep/wake patterns in cycad-fed rats. Cycad-fed rats exhibited an increase in length
and/or number of bouts of rapid eye movement sleep (REM, 38.9%) and Non-REM sleep (NREM,
24.9%) at the expense of wakefulness during their active period when compared to control rats. This
hypersomnolent behavior suggests an inability to maintain arousal. In addition, cycad-fed rats had
significantly fewer orexin cells in their hypothalamus. Orexin neurons are involved in maintaining
wakefulness and a similar loss of orexin neurons has been found in Parkinson's disease. This change in
arousal occurred before the cycad-induced motor symptoms occurred. Similar findings of
hypersomnolence occurred in the Chamorros with ALS/PDC. Our results reveal a novel rodent model of
Parkinsonism that includes a non-motor symptom of loss of arousal and orexin neurons.
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Session 6: Conservation II / Horticulture

(30) Comparative analysis of biochemical and molecular markers efficiency to sex

identification in Ceratozamia mexicana Brongn.

Iglesias-Andreu L.G.'*, Octavio-Aguilar P.', Luna-Rodriguez M.’, Sianchez-Coello N.G.', Rivera-
Fernandez A.', Baldo-Romero A.', Duran-Vazquez M.' and Vazquez-Torres S.M’

'Instituto de Biotecnologia y Ecologia Aplicada, Universidad Veracruzana, Av. de las Culturas
Veracruzanas No. 101, Campus para la Cultura, las Artes y el Deporte, Col. Emiliano Zapata, C.P.
91090, Xalapa, Veracruz, México. ‘Laboratorio de Alta Tecnologia de Xalapa. Calle Médicos No. 5 Col.
Unidad del Bosque, C.P. 91010, Xalapa, Veracruz, México. ‘Instituto de Investigaciones Biologicas,
Universidad Veracruzana. Av. Luis Castelazo Ayala s/n. Col. Industrial Animas. C.P. 91190 Apartado
Postal 294, Xalapa, Veracruz, México.

Ceratozamia mexicana Brong. (Zamiaceae) is an endemic threatened cycad which is located in the
center of the Veracruz state. They are dioecious plants by what the sex of these plants only can be
recognized when the same ones reach its reproductive maturity that can be around of 15-20 years. Little
is known about the sex determination in cycads. Based on the utility of molecular markers for this
purpose in various plant species it was assessed the potential usefulness of various biochemical markers
(total protein and esterase activity, polyphenoloxidase, amylase and acid phosphatase) and molecular
(RAPD, ISSR) for sex discrimination in this species. The results showed that the molecular markers has
a greater sex discriminatory than the biochemical markers. RAPD markers showed high levels of
polymorphism, assay efficiency index (Ai) and marker index (MI), greater than the ISSR markers. These
results may be useful to establish efficient strategies to early sex identification for conservation and
sustainable management of this species.
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(31) Resources investigation on Cycas guizhouensis from Guizhou Cycas Nature
Reserve

Tang-Ling Wei', Tang-Mei Wei’, Jiang-Hua Huang' and Hua-Hai Zhang’

'"The Forestry Bureau of Wangmo County, Wangmo 552300, Guizhou, China. *Ping East Forestry Station,
Xingyi 552400, Guizhou, China. *Forestry Department of Guizhou Province, Guiyang 550001, Guizhou,
China.

Based on existing investigations, the current research aims to investigate the resources of the Cycas
guizhouensis from Guizhou Cycas Nature Reserve, using transect survey and fixed-spot observation.
With 11 populations and 6,700 individuals of Cycas guizhouensis, Guizhou Cycas Nature Reserve holds
the most abundant wild populations and acts as a distributed center of the species. The result shows

Guizhou Cycas Nature Reserve is of significant conservation value.

mMNAKBERRIFXIMAKEZIRIBPE

P2 D5 U0 A ) Bl b, SR RE D7 R 8 s AR 45 S Tk, X BN IR Bk AR DR XA B M
I8k (Cycas guizhouensis) BERIFIR AT WA 8. 45 R B, R X H AT 50N gk =
FEILOTO0ME , & Ut N 4 WP A Dt N 93 Bk DR A7 B 22 A0 AT AR B b IR M DX o % AR 3 X R A 2 ) R
e .
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(32) Survey, population study and conservation status of Cycas pectinata in Assam,
India

Khuraijam Jibankumar Singh* and Rita Singh

University School of Environment Management, GGS Indraprastha University, Dwarka 16C, Delhi, 110
075, India.

Cycas pectinata was discovered in 1826 by Hamilton from Kamrup district in Assam, India. The species
is one of the least studied Indian species of Cycas. The paper elucidates the current population status of
Cycas pectinata in Assam based on the field surveys done during 2007-2011. Based on the field surveys
and documentation of sex ratio, viability of the populations, the conservation status of Cycas pectinata
in the state has been assessed and community based conservation plan is suggested.

BN [ = 48 3B B i 75 $X B0 B BE A X R R P IR

DU SRS A2 18 2648 71 B 2 Bul 5% 48 S 1) It 3% X & B T B 958k (Cycas pectinata) o 1F
BV A ) Rk B A b, BN RS R R A R DR — . Bk, ASCHKHE2007-201 145
Fy el 5% 2k 55 BB A0 A R T H ET A R R I R AR o M A Y AR 25 5 DL K P S B 4 R st A 2
PRI, A STV T 84 75 86 0 BT 5% 8 1 DR AP A7 JF &t 7 2k T RE V& I OR3P 7 S .
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(33) A structured analysis of factors affecting low seed germination in
Encephalartos latifrons Lehm.

Phakamani Xaba* and John Donaldson

South African National Biodiversity Institute, Kirstenbosch, P/Bag X7, Claremont 7735, South Africa
(p.xaba@sanbi.org.za).

Germination of seeds from hand pollinated cones of Encephalartos latifrons cultivated at Kirstenbosch
National Botanical Garden is typically <10%. Such low germination impacts on conservation
programmes for this Critically Endangered cycad and warrants further investigation. In this study, we
investigated pollen viability, pollen resorption into the micropyle, growth in the nucellus and
fertilization, and compared results between wet and dry pollination methods. We further analysed
pollination in relation to periods of droplet formation on the micropyle and studied the effects of seed
storage, seed scarification and treatment with gibberellic acid (GA3) on germination. In addition to E.
latifrons, the same analyses were carried out on E. altensteinii, a more common species with
comparatively high levels of seed germination (over 75 %). The results show that pollen viability,
resorption and growth in the nucellus are comparable between E. latifrons and E. altensteinii and don't
appear to influence seed germination. No differences were observed between wet and dry methods of
pollination. Significant effects were observed only between seeds subject to different treatments prior to
germination (storage, scarification, GA3). The highest rate of germination as well the best overall
response (25%) was recorded in seeds that were scarified and treated with GA3. Although all treatments
with GA3 improved germination, the best results were obtained from soaking seeds for 96 hours. The
results are discussed in relation to their impact on propagation programmes.

ERIEMKFFIRBAREZ WA FRIGEW SR

30T T VY ) SR A [l o BE ) S5 R AE Nk (Encephalartos altensteinii) 101 N L% Ky J5 35443
() A - LW 28— AR T10%, 30K 7™ T 52 e 35X AN % 52 4 30 W& 75 2k P B (1) DR 3 3 3L DL 1
FOAE RSO T HAER W 1. fef F it Bkfl. AR OEKIFEHRZ B ERE, i T+
ERNR LR 4 R 2= 5, 3 — D50 T 5 4% 8 A0 OC B BR FL T T8 e i I . Bl 0 A7 . Bl A
T DL BRI AR & R A BEX TR A R R R . B T R ARk, BATTIE SR A T[RRI 7 i 5
Ah—Fh AT TE A L. KRR (KTT75%) B9 B AE e 347 TaF R . iF R 45 3R R W24 Fh
HYAE R 3 70~ WOCRA 78 B 0 A2 K AR RL ) HL 8 AS 52w B~k T IE RNR A B R 2 T AN A7 AE
ZE R MM T IAE B 7 h 0 L SR i 55 35 Ak 38 46 O 260 R 7 1 g kU 52 ma AR K, d v
RE AL R25%) HELTE A I R RS LR 8 2 A B A7 b o S I AT SR A 8 25 0 H
P SO R A = T, (H SR RS R LA R R 96 /N I 1 A B . AR ST S G & R B
JTEM s AT Ttk .
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(34) Microcycas calocoma: Legacy plant collections, conservation horticulture and
economics

Judy Kay, Arantza A. Strader, Vickie Murphy, Lan Nghiem-Phu, Michael Calonje and M. Patrick
Griffith*

Montgomery Botanical Center, 11901 Old Cutler Road, Coral Gables, FL 33156, U.S.A.

Horticulture is essential to plant conservation programs, and botanic gardens are uniquely suited for
conservation horticulture work. This talk presents a case study of a successful cycad propagation
program, using Microcycas calocoma as an example. This cycad species is much sought after in the
nursery trade, and over-collection of wild plants is considered to be one factor that threatens natural
populations. Thus, propagation and distribution of Microcycas can offer a strategic contribution to in
situ conservation. Provenance history of Microcycas living collections is reviewed, and techniques for
propagation and establishment are detailed. An innovative botanic garden/industry partnership to
provide seed for cultivation is discussed. Finally, we consider market forces with regard to rare plant
availability and conservation, using Microcycas as an example. Average price per seed has fallen by
nearly two thirds since offered on public auction. This inversely correlates with seed supply, which has
steadily increased over 15 years, helping to meet the high market demand. We project the cost of
nursery-propagated Microcycas will fall further to a point where collection from the wild has no further

economic incentive.

Microcycas calocoma: {EYIRISRE . EZRIPFAEFMEERK

b 2k R R MY R B W EE vk, MEYE S —E S Z RSN . £AXHhH T —1
%I ) 90 Bk B R ST, MR E Microcycas calocomatE ik B W) A X B on g 2w B 1 5 b L&
HE 2P Pl s [R) I X B AR AN AR s B SR AR B I Ol R W i P B YA SR R R — AN R
I, NIERE (Microcycas) WIS FHAIME] nl DL st bR 42 0t — A TAE OB . E % 0F TR
NGB R RIIR DD s, T T A R B AR R, N T — B A B R AT A AR
RAECR, DR T S5 H . e, WATCL/ANIEE A E, VRN T 3 K 255 2 W i) F
MFLRS . TR ATFMSE, DR RPNk Cs T 723, X5/ 7
WAL 7Rt L 1S WG R L EAR R, A TWEEmrms SRk, OB
INERJE b 2 E A R i P R AC, AR EFA SR AR B 1 O AT T & U R A5 T .
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(35) Phylogeography and conservation genetics of the Caribbean Zamia clade: an
integrated systematic approach with SSRs and single copy nuclear genes

Alan W. Meerow', Javier Francisco-Ortega™’, Dayana Salas-Leiva’, Patrick Griffith’, Michael Calonje®,
Dennis W. Stevenson’ and Kyoko Nakamura'

'USDA-ARS-SHRS-National Germplasm Repository, 13601 Old Cutler Rd Miami, FL 33158, U.S.A.
2Department of Biological Sciences, Florida International University, University Park, Miami, FL
33199, U.S.A. 3Center for Tropical Plant Conservation, Fairchild Tropical Botanic Garden, Coral
Gables, Miami, FL 33156, U.S.A. 4Montgomery Botanical Center, Coral Gables, Miami, FL 33156,
U.S.A. 5New York Botanical Garden, 2900 Southern Blvd., Bronx, NY, U.S.A.

The Zamia pumila complex (Zamiaceae) is a monophyletic, diploid (2n = 16) and distinctive assemblage
of cycad populations restricted to the West Indies and Florida that has been treated as comprising one to
nine species. We are simultaneously investigating patterns of microsatellite DNA (SSR) and single copy
nuclear gene sequence variation in the complex and applying these data to various evolutionary and
biogeographic questions. The overall goal is to document patterns of genetic variation and
phylogeographic relationships across populations of the Z. pumila complex throughout its range, infer
its history in the region, and attempt to understand processes of speciation within the group. Populations
from Florida, Puerto Rico, Dominican Republic, Jamaica and the Bahamas have already been sampled.
Collections on Cuba are scheduled for 2012. Phylogeographic analysis will be conducted, and a
phylogenetic approach for evaluating conservation priority in the group will be evaluated. Overall, we
hypothesize that patterns of genetic variation and phylogeographic relationships within Caribbean Zamia
will reflect Quaternary environmental history of the region. Primer pairs for 30 SSR loci have been
designed that are successfully capturing polymorphism in Zamia. Twelve single copy nuclear genes have
been isolated and successfully sequenced from a test panel of Caribbean Zamia species. Six of these are so
far informative. The simultaneous analyses of two different DNA data sets across organisms that inhabit the
gray zone between population and species will offer an unprecedented opportunity to test the convergence
of genetics and evolutionary history in a recognized biodiversity hotspot.

R 3K B 0 80 b3 S RO HE 4 B IR AN AR 4P R 45 2 43 T — WOBAISSRA FARIE A £ 45 M
R OGA 5 H 75 E

PR BB Zamia pumila BG5S 0 R B A5 K (2n=16) , H AL A T 74 B A &5 Ao %
IS, LR AT RE1RIOA Fh o FRAT A A L DNA (SSRAF FhRid ) B B $8 DUAZ L K e 41 A%
SR B B R LU g B AT O Gt B B — S8 . AT 9T 5 AE SR I R A R S R ] A 35 A
AR S BRI R G ML B OC 2R, T T % 52 A AE 0 A X I8N 1) g S A0 ) o 2 AL JE R o BBORE b
AP I WE RS ZOREIICAE L 50, By SRR SN SR B o B IO RE AR
T20124F BEAT HUAE o AWFFUR BEAT SR G BE A0 My, DRI R G0 R % IOWE 9L 05 95 0 8 I 2 fR
FIC . B, ARWEFUAE A L 20 b0 ) b i s DX OK R A% AR R UM R G i O & T LU
Wiz X 2 DU AL IR B AL . AEFEKm b, SR 0X BAT 2 & PESSREI ). 124> 545 DA
C R B IF I, o AT6N B v K AE R o o A (0 X i 52 A A TR () R R ) AN [

Py Sz B I Ry T R AT (K LA
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Session 7: Taxonomy & Phylogeny III / Economic Botany /
Information Management

(36) Uncovering the cycad taxa (Encephalartos species) traded for traditional
medicine in Johannesburg and Durban, South Africa

Stephen R. Cousins*, Vivienne L. Williams and Ed T.F. Witkowski

School of Animal, Plant and Environmental Sciences, University of the Witwatersrand, Private Bag 3,
Wits 2050, Johannesburg, South Africa.

The bark and stems of Encephalartos species are used for traditional medicine (TM) across South Africa.
The absence of characteristic plant parts such as leaves and cones in the chopped up Encephalartos
material in TM markets presents a major challenge to the identification of the species traded. In this
study, South Africa's two largest TM markets were surveyed to ascertain the species of Encephalartos in
trade. Stem fragment samples were purchased from vendors, identified to probable species and their
stem diameter size class distributions determined. Species identification was undertaken by comparing
trader citations of harvesting areas with the distributions of Encephalartos species in the province of
KwaZulu-Natal. The species most commonly recorded were E. natalensis, E. villosus and E. ghellinckii;
small quantities of what are likely to be E. ferox and E. senticosus were also observed. Following this
study, the total number of South Africa's 37 Encephalartos species recorded as being used for TM is 25.
Stem diameter size class distributions showed that most stem fragments came from sub-adult and adult
cycads. Large arborescent species appear to be harvested by removing bark strips from adult individuals,
while smaller arborescent and subterranean species are harvested by removing the entire plant.
Encephalartos natalensis and E. ghellinckii show strong, positive linear regression relationships of leaf
base length and pith radius with stem diameter. Overall, this is the first known study that attempts to
identify the Encephalartos species traded in South African TM markets in conjunction with the size
classes of the specimens in trade.

HMIEABNTENENEEAM TR LR GHEMNEKEEDHLRE

FEFE AR, AR YR R 0B B RN 25 g AR AR SR M . TEAR A M T3 LAS 5 i AR Uk R 2
M), Ca®a 7TH MBS MBS, XEE ey LM EERAE. £ALH,
ATV A T R A 55 K 0 P AN A% Ge 29 M T 0k S e T 128 5 IR AR 9k JE R R B S . AR AN 7 0 Ak
W15 1) 25 IR FEAR T DL %S e T RE TR PP 25, SRE AR 25 1 AR SRS AT S 2. PP %
SE Fe 0 k7 OGS P R 0 AR AT I, TN Bl 4 A T A A -l B 2R 4G M DXl U Bk e b 2 B T
LT %52 . Bl KW R 2R K £ JLE. natalensis, E. villosus F1 E. ghellinckii, i K5 2] (1) /b 55 43 k¥
AW g SEE. feroxFIE. senticosus. FEFGAEMIITRIAE IR B Y b, F25F B H TG 254 . H 12K
S ISR, R I ZE R HE ok 3 RN BB R o 8 K IR AR IR T Bk 1 SR AR A Wi
SRS Bl R R B, /0N R B DR AR AR A T 25 Bl SR AR ) B FERR IR o Encephalartos natalensis FIE.
ghellinckiiff) W K JEMBE R S ZXHAM B ERH B RLERIHER. B2, AXRCHM
B AR M N L AR A S AR B R A R 2, DR AS B 1R SR ek 2 REAS )
KN AT R 45 o
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(37) Structural evolution of cycads: Do traits in extant cycads inform ancestral
conditions?

Barry Tomlinson', Dennis Stevenson’, Andrew Vovides’, Alan Meerow’, Javier Francisco-Ortega®™,
Michael Calonje', Tracy Magellan' and M. Patrick Griffith'*

'Montgomery Botanical Center, 11901 Old Cutler Road, Coral Gables, Florida, U.S.A. ’ The New York
Botanical Garden, 200th St. and Southern Blvd, Bronx, NY 10458, U.S.A. 3Dept. de Biologia Evolutiva,
Instituto de Ecologia, A.C., Apdo Postal 63, Xalapa,Veracruz, 91000 Mexico. ‘USDA ARS Subtropical
Horticulture Research Station, 13601 Old Cutler Road Miami, FL 33158, U.S.A. 5Department of
Biological Sciences, Florida International University, 11200 SW 8th St Miami, FL 33174, U.S.A.
‘Fairchild Tropical Botanic Garden, 10901 Old Cutler Road, Miami FL 33156, U.S.A.

Cycads are often used as models for early evolution of plant structure. One long-held hypothesis is that
cycads inform early seed plant biology. Recent phylogenetic work can help inform such hypotheses. An
emerging finding offers a new context: while major groups diverged in the Mesozoic or before, modern
cycad species are of very recent origin. So, given the modernity of extant cycad diversity, are extant
structural characters useful for interpreting early cycad evolution? If modern anatomy is very divergent,
and divergent from early cycads, polarity of these traits can inform structural evolution. Testing
phylogenetic dependence or independence of modern cycad structure can help clarify the use of cycads
as living models of ancient plant biology. We examine three basic questions: (1) What is the range of
anatomical variation in extant cycads? (2) How useful is anatomy in cycad systematics? (3) What
phylogenetic signals can be understood from anatomical characters? Structural characters studied
emphasize leaves, based largely on fresh material collected from the living collections at Montgomery
Botanical Center (MBC), and Jardin Botanico Francisco Clavijero (JBC), and also on characters from
fossil cycads. Current results are presented as a synoptic key to genera, which gives some indication of
present diversity. Further work will surely refine this information.

AEEYNEWEL: UEARLEYNFEIEGREEMELIIKR?

IR W) 28 A R R A R RS A I BT o — AN I A A R R UG R BR R A W T
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PR Fh AN L B AR R ) . G, BUAF IR BR ML 1) 2 R R O AT R, REA T AR L4 9%
PR E AR AE A 7 2 — B A S 1 ) R R A7 I B R D AR ) R e AR R
I H 5 R IR A AN R, T 23X B8R R B 3 500 BB S e Bk AR ) 5 AL T IR B AL . KR
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(38) Understanding life-history of Zamia species using data from field studies and
botanical-collections

Cristina Lopez-Gallego

Biology Institute, Universidad de Antioquia, Colombia & Research Associate Montgomery Botanical
Center, U.S.A.

Zamia species can exhibit a wide range of ecological diversity, ranging from small species with
subterranean stems to large species with tall stems, and from xerophytic plants in open habitats to
species in the understory of tropical rainforests. Diversity in life-history strategies in plants can result
from high investment in reproduction or in survival, and from trade-offs between reproduction-growth-
survival, among others. Field studies with several Zamia species evidence a wide variation in life-

history traits like frequency of reproduction, fecundity allocation, and early-stages survival. For
example, populations of Z. obliqua in the dark understory of the Choco rainforests reproduce sparsely

and several years can pass between coning events in a locality, while populations of Z. encephalartoides
in open dry areas of the Chicamocha canyon in Colombia produce massive cones and many seeds every
year; and germination rates and survival of seedlings can differ drastically between these two species
growing in contrasting habitats. In the other hand, monitoring data on growth and reproduction in

botanical collections can be useful to document life-history trade-offs. For example, individuals of Z.
elegantissima growing at MBC show decreased leaf production after coning, which could represent a
cost of reproduction. Long-term data from studies in natural populations and collections can be used to
explore variation in life-history traits in cycad populations and to evaluate the impact of this variation on
population dynamics and viability, therefore providing important information for conservation

programs.

ERATFIMMREREYEEERETHRERKERNERSE
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(39) Recent studies on Philippine cycads

Domingo A. Madulid'* and Esperanza Maribel Agoo'

'Philippine National Museum, Botany Division, Manila, Philippines. ’De La Salle University, Biology
Department, Manila, Philippines.

Recent field explorations reveal that the Philippines is one of the centers of diversity for Cycads in
Southeast Asia. In the last ten years new species have been described in the country which brings the
total number of species to eleven (11). One of the problems in cycad taxonomy is that some species are
described based on single collections only, i.e. the male or female plant only or from single populations.
Thus, there is a need for more information about the range in variation in morphology of both the male
and female plants, biology, habitat requirements, and distribution. Field works undertaken by the
authors in the past ten years in various parts of the country revealed several suspected new species.

These are presently being described for eventual publication.

FREDKEDHARIRK

AN B BoRFE R AR R 2 R L2 e RIE TR, 2 A IR AR 1% E
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(40) Phenology of Zamia L. - phylogenetic and biogeographical insights

James A. R. Clugston'’*, Patrick M. Griffith’, Gregory J. Kenicer', Damon P. Little’ and Dennis Wm.

Stevenson’

'Royal Botanic Garden Edinburgh, 204 Inverleith Row, Edinburgh EH3 5LR, UK. Montgomery
Botanical Center 11901 Old Cutler Road Miami, Florida, 33156-4242, U.S.A. ’The New York Botanical
Garden 200 St. and Southern Blvd, Bronx, New York, NY 10458, U.S.A.

Pre-zygotic, geographical isolation mechanisms have been cited as important factors in Zamia
speciation. As an expansion of a previous study, we gathered data of coning events across 168 species
and infraspecific taxa across all extant genera. Cone stages including early and late, micro- and mega-
sporangium production were recorded from herbarium specimens from thirty-four herbaria. Events were
recorded based on dates on the label. From this dataset, 21 species of Zamia were selected based on
quality of available data. An additional 10,588 living-specimen phenological events databased at
Montgomery Botanical Center were added for 14 of the 21 species. In total, phenology data for nineteen
species not yet recorded were added to the existing dataset for twelve species, giving (total 43% of
species in the genus). Comparisons of the phenology data against a phylogeny of the studied Zamia
species and other representatives of Cycadales based on combined sequence data for matK, trnkK,
NEEDLY, nrITS, and rpoB gene regions and morphology to determine if phenology reflects phylogeny.
Radar graphs and circular statistics were used to summaries phenological data. The phylogeny of Zamia
shows limited resolution in some areas, particularly in a basal, but provides insights into the
phenological patterns observed. The results of the study will be discussed as will the scope for applying
similar techniques across the wider Cycadales dataset.

ERBRERYMRFRAERBXRAMEYHIEF IR
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(41) Conservation Status of Cycas sancti-lasallei from the Philippines

Esperanza Maribel Agoo'’*, Domingo A. Madulid'”and John Rey C. Callado’

'De La Salle University, Biology Department, Manila, Philpines. *Philippine National Museum, Botany
Division, Manila, Philippines.

Cycas sancti-lasallei is a proposed new species from Mindanao, Southern Philippines. It is distinct from
other Cycas species in having long leaves, undulating pinnules, and megasporophyll lamina with a semi-
orbicular to orbicular base and triangular top with few but well-defined spines. Other species found in

the island are C. lacrimans, C. vespertilio, and C. edentata.

The species is assessed as CRITICALLY ENDANGERED based on crucial factors such as low population
density, low number of mature individuals, very limited extent of occurrence, and poor quality of habitat
with low to high vulnerability to landslides and soil erosion. Current reforestation and ecotourism
efforts implemented by the government in partnership with private corporations play a very important
role in the conservation of the species.

Cycas sancti-lasalleif S E R R IF AKX

Cycas sancti-lasallei’y SE 4 58 B HB A 2228 By B — B F o 1% Bl 5 A 5 Bk b 2 110 DX 00 22 30
PRI o 5 SN DA 2 /NN NG (0 R ) 155115 I S D e B AN e N S S R T R0
AR B IR N C. lacrimans, C. vespertiliofC. edentata. %P £ Bl T AR PP RE 2 BE . Al 24
AR SR /D DA R AT B DL A KR T A b B AR il P 5 B AR B AT B R R AR SE R . T %
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(42) Scouting Philippines for Cycas

Thomas Marler'* and Anders J. Lindstréom’

'CNAS-WPTRC, University of Guam, UOG Station, Mangilao, Guam 96923, U.S.A. ’Nong Nooch
Tropical Botanical Garden, 34/1 Sukhumvit Hgw, Najomtien, Sattahip, Chonburi 20250, Thailand.

We have traveled within the Philippines in recent years in attempts to characterize variation among
Cycas populations. Our travels have identified many habitats that were previously unreported.
Numerous populations exhibit characters that do not conform to described taxa. The only populations
lacking overt threats are those located on medium-sized island devoid of roads. The remaining
populations are facing serious threats, all of which are anthropogenic. Population size decreased in
every locality, we visited at least two times, usually due to land use conversion, logging, or poaching. We
will discuss local terminology, local uses, our methods for finding populations within suspected

locations, and known range for each of the distinct taxa.
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(43) Genetics-based conservation action plan for Zamia lucayana, the only cycad
species endemic to the Bahamian archipelago (Caribbean Island Biodiversity
Hotspot)

Michael Calonjel*, Alan W. Meerow’, Lindy Knowles’, David Knowles®, Patrick Griffith' and Javier
Francisco-Ortega™

'Montgomery Botanical Center, Coral Gables, Miami, FL 33156 U.S.A. ‘USDA-ARS-SHRS-National
Germplasm Repository, 13601 Old Cutler Rd Miami, FL 33158, U.S.A. °’The Bahamas National Trust,
P.O. Box N4105, The Retreat Gardens, Village Road Nassau, The Bahamas. ‘'The Bahamas National
Trust, Abaco National Park, Abaco, The Bahamas. 5Department of Biological Sciences, Florida
International University, University Park, Miami, FL 33199, U.S.A. ‘Center for Tropical Plant
Conservation, Fairchild Tropical Botanic Garden, Coral Gables, Miami, FL 33156, U.S.A.

We developed a conservation project focusing on Zamia lucayana, a species endemic to Long island
(The Bahamas). The project was based on extensive field studies aiming to understand the threats faced
by this species and its geographic distribution. Sixteen microsatellite DNA markers were used to
determine the number of management units and the genetic structure of the three known populations of
this species. Seeds were collected for ex situ conservation in botanic gardens. All populations are
moderately heterozygous with no significant departure from Hardy-Weinberg Equilibrium. F, was
highly significant, but indicates very little differentiation among the three population of Z. lucayana.
Similarly Jost's estimate of differentiation is very low. Over 90% of the genetic variation is within
populations. Number of migrants between each population is high enough (> 3.0) to indicate gene flow
among the populations. The genetic data support the three populations of Z. lucayana as a single
management unit. Field studies strongly suggest that the conservation status of this species should be
changed from Endangered to Critically Endangered because the species is limited to approximately only
980 adult individuals covering a small area of 1 km®>. We recommend the land where Z. lucayana grows
be purchased by the Bahamian Government or the Bahamas National Trust to establish a nature reserve.
Until this action is implemented the team recommends to establish regulations for sand mining on the
area where the species occurs and to develop housing and urban plans that are compatible with the
distribution area of the species.
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(44) Evaluating inorganic and organic container media for growth of Zamia species

Chad Husby*, Vickie Murphy, Claudia Calonje and Michael Calonje
Montgomery Botanical Center, 11901 Old Cutler Road, Coral Gables, Florida, U.S.A.

Ex situ conservation is an essential tool in rare cycad conservation and horticulture is the foundation of
ex situ conservation. Appropriate container media conditions, especially excellent aeration, are crucial
to successful cultivation of most cycads. Typical cycad media include sustantial portions of organic
materials that will decompose over time, reducing aeration. At Montgomery Botanical Center, novel
inorganic media have improved survival and growth of several very rare and horticulturally challenging
Zamia species, suggesting the need for a rigorous evaluation of different inorganic container media. In
an initial experiment, two inorganic media, calcined clay (Turface MVP) and coarse silica sand, and one
medium with organic and inorganic components were evaluated for growth of three rare Zamia species:
Z. fairchildiana, Z. cunaria, and Z. aff. portoricensis over a period of 14 months. Medium type affected
leaves per seedling and leaf length. There were also significant interactions between media and species
for stem diameter and leaf variables, likely reflecting ecological differences among the species. All three
substrates performed adequately for growth of Zamia. Initial findings of a follow-up experiment will
also be reported. The effects of silica sand, perlite, Turface, pumice, calcined shale, calinced
diatomaceous earth, Profile (a finer grade of calcined clay), a /2 sand:’2 Profile mix, and a peat/perlite
mix on growth of Z. pumila seedlings are being evaluated. Media physical properties, leaf growth
parameters and nutrient status will be reported. At the end of the experiment, whole plant, stem and root
relative growth rates will also be compared among substrates.
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(45) The results of a translocation and re-establishment program undertaken
almost 30 years ago

S.W.K. Trollip
South Africa.

We will look at 6 priority species of Encephalartos namely, E. humilis, E. inopinus, E. cupidus, E.
dyerianus, E. middelburgensis and E. laevifolius. These six species were deemed as facing possible
extinction that various conservation management strategies were carried out /enacted by the Nature
Conservation Authorities. Photographic as well as historical data are evaluated and the long term results

given.
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otanic gardens cycad collections: ymposium Report
(46) B i d d collecti 4" GBGC S ium R

Andrew P. Vovides', Patrick Griffith®*, Dennis Wm. Stevenson’, Karin van der Walt*, Aldo Moretti’ and
Nan Li°

'Jardin Botdnico Francisco Javier Clavijero, Xalapa, Mexico. *Montgomery Botanical Center, Coral
Gables, Fl., U.S.A. *New York Botanical Garden, Bronx, New York, U.S.A. ‘Lowveld National Botanical
Garden, SANBI, S. Africa. *Orto Botanico, Via Foria, Naples, Italy. ‘National Cycad Germplasm
Conservation Center, Fairylake Botanical Garden, Shenzhen and Chinese Academy of Sciences, 160
Xianhu Rd., Liantang, Shenzhen 518004, China.

As part of the 4" Global Botanic Garden Congress in Dublin (2010) six gardens (Fairylake BG, JBC,
Lowveld BG, MBC, NYBG, and Orto Botanico) convened a Cycad Collections in Botanic Gardens
symposium highlighting their main research topics, cultivation, collections and challenges. This talk
summarizes the consensus produced from that symposium. Many public gardens hold cycads as display
plants in landscaping exhibits or glasshouses. Given specific circumstances of long generation times,
limited number of taxa, small population sizes, and in situ conservation threats, these botanic gardens
cycads are an increasingly important resource. Collections focus and structure are diverse: Some
gardens hold extensive cycad collections for purposes of ex situ conservation and research, others hold
comprehensive regional collections for general horticulture, taxonomy and systematic research, yet
others hold cycad DNA collections and data, and others hold historic collections of both old and new
world cycads where cycad research is ongoing since the 19" century. Cognoscente of BGCI's successful
Plant Search database system connecting researchers looking for material, it was suggested a consortium
be formed to share valuable information on the maintenance of collections, cultivation, research,
educational programmes as well as security problems peculiar to cycads. Close contact between gardens
will encourage exchange of material, information and collaborative advances. We highlight here how
research outcomes at these gardens, benefit from integrating expertise, resources and assets
internationally. We also present a draft of the consortium mission. The invitation is open to other botanic
gardens that hold cycad collections for research.
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Plenary Talk 4

(47) An overview of cycad conservation based on the 2010 Global Cycad
Assessment and its implications for the IUCN/SSC Cycad Action Plan

John Donaldson

South African National Biodiversity Institute, Kirstenbosch, P/Bag X7, Claremont 7735, South Africa.

The 2010 Global Cycad Assessment provided an updated assessment of the current threat status of all
cycads. At the time of the assessment, cycads turned out to be the most threatened group of organisms to
have been comprehensively assessed, with >62% of all cycad taxa falling into one of the IUCN threat
categories. A comparison with the 2003 assessment shows that cycads are generally worse off than they
were only 7 years ago. Using the Red List Index as a comparitive measure, there has been an overall
decline in the RLI for all cycads. Analysis by region shows that Africa has consistently been the region
with the greatest threats but the decline in RLI over the past 7 years has been greatest in Central and
South America, Asia and Australia. The analysis shows that cycads are particularly vulnerable to
extinction, with ~10% occurring at single sites and a large number with very small populations. The
generally worsening situation for cycads means that it is necessary to revisit the 2003 IUCN/SSC Cycad
Action Plan to identify actions that have led to positive results and to review those that have had little or
no impact. These analyses examine problems at a scale that takes into consideration regional differences
in threats. For example, the ongoing decline in southern African cycads is driven primarily by illegal and
poorly regulated trade resulting in dramatic declines in almost all the taxa being monitored. Actions in
this region need to focus on more effective management of trade. The intention is to set the scene for
revision of the Action Plan.
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(48) Provenance investigation and genetic diversity study on Cycas szechuanensis

Yi-qing Gong'?, Nan Li"’and Wen-bo Liao’

'National Cycad Germplasm Conservation Center, Fairylake Botanical Garden, Shenzhen and Chinese
Academy of Sciences, 160 Xianhu Rd., Liantang, Shenzhen 518004, China. *School of Life Sciences, Sun
Yat-Sen (Zhongshan) University, Guangzhou 510275, Guangdong, China.

Cycas szechuanensis C.Y. Cheng, W.C. Cheng & L.K. Fu is named after the place Szechuan (Sichuan
Province) where the type plant being cultivated. It might be one of the cycad spieces being cultivated
most widely and with a history of more than hundreds years in China. Chinese National Cycad
Germplasm Conservation Center organized a team to investigate this species completely during May and
July in 2011. We found there are many individuals which have hundreds of cultivated years in the
provinces of Sichuan, Guangxi, Guangdong, Fujian and so on. Fortunately, most of them grow well with
female cones. We did not found male individuals or large wild populations. Because of transplanting and
ramet propagation,the planting pattern has some change comparing with 1990s. The cultivated areas is
far from each other, and the transportation is rather inconvenient long ago, and also there is no historical
record of large-scale transplanting. So the question is where is the original distribution center? Does the
male one extinct so long that all the individuals around come from the same clone? Is there some other
interesting story that we ignored? So we use SSR molecular makers to test the genetic diversity , and try
to find the answer. The experiment is undergoing and 5 primers have selected.
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(49) Comparative patterns of genetic variation among populations of the Zamia
pumila L.. complex across three islands of the Greater Antilles

Alan W. Meerow'*, Javier Francisco-Ortega™, Michael Calonje®, Francisco Jiménez’, Alberto Veloz’,
Dennis W. Stevenson® and Patrick Griffith*

"USDA-ARS-SHRS-National Germplasm Repository, 13601 Old Cutler Rd Miami, FL 33158, U.S.A.
‘Department of Biological Sciences, Florida International University, University Park, Miami, FL
33199, U.S.A. 'Center for Tropical Plant Conservation, Fairchild Tropical Botanic Garden, Coral
Gables, Miami, FL 33156, U.S.A. 4M0ntgomery Botanical Center, Coral Gables, Miami, FL 33156,
U.S.A. 5Departament0 de Botanica, Jardin Botanico Nacional, Santo Domingo, Dominican Republic.
‘New York Botanical Garden, 2900 Southern Blvd., Bronx, NY, U.S.A.

The Zamia pumila L. complex is a diploid (2n =16) clade of populations restricted to the West Indies and
Florida currently considered to encompass one polymorphic or nine distinct species. We are extensively
genotyping populations of the group throughout its range with both microsatellite DNA (SSR) and single
copy nuclear genes. Here, we analyze 16 SSR loci across three of the larger islands of the Greater
Antilles: Hispaniola (Dominican Republic [DR]), Jamaica and Puerto Rico (PR). Of the three, PR has
the greatest morphological diversity, with three species recognized by some accounts, two of which are
reported from Jamaica and one from the DR. PR has the highest gene diversity. Some populations in
Jamaica show indications of genetic erosion, with evidence of poaching and reduced population size.
Mean pairwise F and D, between populations is lowest in the DR, which we attribute to high levels of
gene flow. In PR, while D, values among three populations each of Z. portoricensis and Z. pumila are
0.026 and 0.037, respectively, the mean among four populations of Z. erosa = 0.186, a 6-8 fold higher
level of inter-populational differentiation. Genetic distance resolves all of the Jamaican populations
nested within Z. erosa from PR, with the DR populations as a sister cluster. This may indicate Pre-
Colombian human inter-island movement of plants, since Jamaica and Puerto Rico have never had a land
connection, and Zamia has limited long-distance dispersal capability. While DR and Jamaica have
similar gene diversities, only a single private allele characterizes the DR populations vs. 32 and 34,
respectively, for PR and Jamaica.
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(50) Divergence and introgression of allopatric distributed Cycas section
Asiorientales

Pei-Chun Liao'**, Bing-Hong Huang', Nan Li’, Yi-Qing Gong’, Hsien-Hui Shen’, Shong Huang"and Yu-
Chung Chiang™”

'Department of Biological Science and Technology, National Pingtung University of Science and
Technology, Pingtung 912, Taiwan, China. *National Cycad Germplasm Conservation Center, Fairylake
Botanical Garden, Shenzhen and Chinese Academy of Sciences, 160 Xianhu Rd., Liantang, Shenzhen
518004, Guangdong. *Department of Biological Sciences, National Sun Yat-sen University, 70 Lien-Hai
Road, Kaohsiung 80424, Taiwan, China. 4Department of Life Science, National Taiwan Normal
University, 88 Ting-Chow Road, Sect. 4, Taipei 11676, Taiwan, China. ‘These authors contributed
equally to this work.

Cycas section Asiorientales composes of two East Asian species, C. revoluta and C. taitungensis, and
one inland Asian species, C. panzhihuaensis. Cycas revoluta is distributed widely in the Ryukyu
Archipelagos and the eastern mainland China, while C. taitungensis and C. panzhihuaensis are relatively
restricted distributed and endemic to Taiwan and Yunnan, respectively. These three species are closely
related in morphology and phylogeny but geographically distinct distributed. Asiorientales is located at
the basal lineage of the Cycas phylogeny and thought to be originated roughly at 200~330 mya in the
Mesozoic. The long-term evolutionary history and the disjunct distribution but highly genetic and
morphological similarity raised two evolutionary hypotheses: (1) long-term evolved but recently
diverged (i.e. sharing large amount of ancestral polymorphism) and (2) recent introgression between
long-term divergent species. The nuclear multilocus sequences developed from the EST library and the
AFLP genotyping are applied for resolving these two hypotheses by testing the isolation-with-migration
model. Three species of the section Stangerioides (C. hainanensis, C. guizhouensis, and C. fairylakea)
are used as outgroups for comparison. Divergent times are estimated and the introgression is evaluated
by model test. The genome-wide determination of divergence pattern and speciation modes of Cycas
section Asiorientales provide clear resolution for reconstructing the evolutionary history of these

Laurasian species.
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(51) Study of dioecism in Zamia furfuracea L. F.

Maria Angela Baldo-Romero'*, Mauricio Luna-Rodriguez’, Santiago Mario Vazquez-Torres’, Lorenzo

Felipe Sanchez Teyer’, Lazaro Rafael Sanchez-Velasquez' and Lourdes Georgina Iglesias-Andreu'

'Instituto de Biotecnologia y Ecologia Aplicada, Universidad Veracruzana, Av. de las Culturas
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‘Centro de Investigaciones Biolégica. Avenida Dr. Luis Castelazo Ayala S/N, Col. Industrial Animas,
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de Yucatan, A.C. Calle 43 No. 130, Colonia Chuburna de Hidalgo, C.P. 97200, Mérida, Yucatan, México.

Cycads are an important group of plants for Mexico as it ranks second worldwide in a diversity of such
species. Most, endemic and endangered, have been used as ornamental plants. These species are
dioecious with longer sexual maturation times that not allow identify the sex in early stages. Little has
been studied on the sexual determination within the group, so knowing how these mechanisms operate
represents a contribution to knowledge of reproductive biology. It is accepted that external factors to
DNA known as epigenetics plays an important role in plant sex determining. This study seeks to
determine whether the expression of sex in the endemic species of Veracruz Zamia furfuracea L. f.
operates through processes of DNA methylation and to correlate the methylation status of the plants with
respect to the environment where they develop, by identifying possible morphological features
associated with sex, edaphoclimatic characterization and determining the sex ratio of two natural
populations. Trials will also be undertaken to assess the effect of hypomethylating drug 5-azacytidine on
seeds and seedlings about the expression of morphological and reproductive characters, analyzed
molecularly by methylation-sensitive markers (CRED-RA and MS-AFLP) the variation in the
methylation profiles of male and female individuals and individuals treated with such compound. If this
is confirmed in the future will be possible to reverse the sex and help reduce the pressure exerted on

these valuable genetic resources.
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(52) Maternal inheritance of plastids and mitochondria in Cycas L. (Cycadaceae)

Zhi-Rong Zhong'?, Nan Li"**, Dan Qian'?, Jian-Hua Jin’and Tao Chen'

'Fairylake Botanical Garden, Shenzhen and Chinese Academy of Sciences, 160 Xianhu Rd., Liantang,
Shenzhen 518004, China. *College of Life Sciences, Sun Yat-Sen (Zhongshan) University, Guangzhou
510275, China.

Cycas is often considered a living fossil genus, thereby providing a unique model for revealing the
evolution of spermatophytes. To date, the genctic inheritance of these archaic plants is not fully
understood. The present study seeks to document the process of organelle inheritance in an interspecific
cross of Cycas species. Extranuclear organelle DNA from chloroplasts and mitochondria was analyzed
using both polymerase chain reaction-restriction fragment length polymorphism analysis and
microscopy. Here, we show that the chloroplasts and mitochondria in the progeny of interspecific
crosses between Cycas taitungensis and C. ferruginea were exclusively inherited from the female
parent. Epifluorescence microscopic analyses of the pollen cells from C. elongata indicated that there
was a significant degradation of organelle DNA in male reproductive cells following maturation; the
DNA fluorescent signals were only seen after pollen mitosis two, but not detectable at mature stage.
Lack of organelle DNA fluorescent signal in prothallial cells was confirmed by the absence of plastids
and mitochondria in electronic microscopic images. In conclusion, these data suggest that the maternal
plastid and mitochondrial inheritance in Cycas, native to the old world, are the same as seen in most seed
plants.
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(53) Identification of molecular markers associated with sexual expression in

Ceratozamia mexicana Brongn. (Zamiaceae)

Sanchez-Coello N. G'*, Octavio-Aguilar P', Luna Rodriguez M’, Rivera-Fernandez A'., Vazquez-Torres
M’ and Iglesias-Andreu L.G."'

'Instituto de Biotecnologia y Ecologia Aplicada, Universidad Veracruzana, Av. de las Culturas
Veracruzanas No. 101, Campus para la Cultura, las Artes y el Deporte, Col. Emiliano Zapata, C.P.
91090, Xalapa, Veracruz, México. ‘Laboratorio de Alta Tecnologia de Xalapa. Calle Médicos No. 5 Col.
Unidad del Bosque, C.P. 91010, Xalapa, Veracruz, México. ‘Instituto de Investigaciones Biologicas, Av.
Luis Castelazo Ayala s/n, Col. Industrial Animas, C.P. 91190, Xalapa, Veracruz, México.

Cycads are dioicious plants without sexual differentiation in youthful stages, and therefore
determination of sexual proportions in its populations is not possible. Many species are threatened or in
danger of extinction at the moment due to anthropogenic pressures on their populations, due to its
restricted distribution and its commercial importance. These factors have a direct impact on
Ceratozamia mexicana Brongn., an endemic species of Veracruz, Mexico. To determine sex in this plant
is useful to establish strategies of conservation and distribution in order to assure seed production.
Nevertheless, no study of this type has been carried out in this species, and therefore we have used ISSR
markers to evaluate the potentiality of the use of this marker to achieve early sex identification in C.
mexicana. We have managed to isolate a marker associated to NEEDLY genes, implied in the process of
sexual differentiation.
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(54) Complete chloroplast genome of Zamia furfuracea and Stangeria eriopus and
their evolutionary implications

Lu Lu', Xiao-Ling Wang', Hong Wu® and Shou-Zhou Zhang'*

'Fairylake Botanical Garden, Shenzhen and Chinese Academy of Sciences, 160 Xianhu Rd., Liantang,
Shenzhen 518004, China.’ College of Life Sciences, South China Agricultural University, Guangzhou
510642, China.

The entire chloroplast genome of Zamia furfuracea and Stangeria eriopus were sequenced and
annotated. The chloroplast genomes sizes of Z. furfuracea and S. eriopus are 164413bp and 167895bp
respectively. The gene order and transcription direction are the same as that of sequenced Cycas
taitungensis. This two new chloroplast genomes are a circular molecule with the typical quadripartite
structure: large single cope (LSC), two inverted repeats (IRs), small single cope (SSC), a pair of IRs (IRa
and IRb) separated by LSC and SSC,respectively. It was inferred that S.eriopus lost trnH-GUG genes in
IRb which caused shorter IR region. A total of 216 and 231 SSRs were obtained from Z. furfuracea and S.
eriopus chloroplast genomes respectively. SSRs with A/T rich repeats represented the most abundant
type. The result showed SSRs distributed mainly in intergenic region and were less frequent in coding
region. The RNA editing involves C to U type conversion of Z. furfuracea, S.eriopus chloroplast
genomes are 44 and 40 respectively. By calculating P distance of corresponding coding regions, introns
and intergenic regions of Z. Furfuracea, S. eriopus and C. taitungensis plastome and combining with
other requirements of DNA barcoding, 8 coding region candidates' loci and 11 IGS candidates were
detected. These candidate loci might be useful in cycad DNA barcoding as well as in other plant groups.
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(P1) Review of the genus Cycas (Cycadaceae) in China

K.D. Hill' and L.C. Stanberg*

National Herbarium of New South Wales, Royal Botanic Gardens, Mrs Macquaries Road, Sydney 2000,

Australia.

The cycad flora of China has not been well understood in the past, as is evidenced by the history of
species description. Since 1975, some 32 new species names have been published for cycads occurring
naturally in China. Until Hill 2008 no recent publication had fully correctly applied the available names
for the Chinese cycads (Chen & Stevenson 1999, Chen & Liu 2004, Xiao et al. 2004, Xiao & Gong 2006)
and this publication was seen as necessary in order to clarify nomenclatural applications in China. This
work was the outcome of ongoing studies, with the examination of herbarium collections held by A, B,
BM, BO, E, HN, K, KNF, KUN, G, L, LAE, LE, NY, PE, P and U along with a total of three field trips
undertaken during the period 19962000. As a result of this work, many names are now regarded as
superfluous, falling into synonymies of other species. Of the 22 species recognised in Hill 2008, only
four were described before 1975. A key to the species is provided, synonymies are listed and distribution
of all taxa is mapped.
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(P2) A new genus of fossil cycads, Yixianocladus gen. nov., from the Early
Cretaceous Yixian Formation, Western Liaoning, China and its evolutionary
significance

Nan Li'*, Shaolin Zheng’, Yong Li', Lixia Wang’and Jie Wang’

'National Cycad Germplasm Conservation Center, Fairylake Botanical Garden, Shenzhen and Chinese
Academy of Sciences, 160 Xianhu Rd., Liantang, Shenzhen 518004, China. ‘Shenyang Center of
Geological Survey CGS, Shenyang Institute of Geology and Mineral Resources, Shenyang, Liaoning
110032, China. *Office of Fossil Protection and Management of Liaoning Province, Shenyang, Liaoning
110032, China.

A new genus of fossil cycad, Yixianocladus gen. nov., is reported here. The specimen was collected from
the southern hill of Jinjiagou village, Toudaohezi town, Yixian county, western Liaoning Province,
China. The fossil plant-bearing bed belongs to the Zhuanchengzi bed of the Lower Cretaceous Yixian
Formation. The new genus is established on the basis of recently finding foliage branches, the main
shoot of which is preserved incompletely, about 7 cm long, 89 mm wide and the lateral shoot attaches on
the main shoot at an angle of 45°, about 4 cm long and 6 mm wide. The lateral shoot at apex expands
slightly into disk-shaped and four foliage leaves attach on the disk. The leaves belong to a formerly
known genus “Yixianophyllum”-type. Thus, the new genus is a new name to a known genus
“Yixianophyllum” and a new combined species, Yixianocladus jinjiagouensis (Zheng et al.) comb. nov.,
is described here.
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(P3) The ex-situ conservation and landscaping of cycads in Qingxiushan scenic
spot of Nanning, Guangxi, China

Jin Zeng', Chang-Sheng Xiao', Zhen-Fei O', Jian Yang', Ji-Dong Li' and De-Xiang Li’

'Oingxiushan Scenic Spot Co., Nanning 530021, Guangxi, China. ‘Administriation Committee of
Qingxiushan Scenic Spot, Nanning 530021, Guangxi, China.

Cycads should be protected actively due to value for research and ornamental landscapes, because they
are rare and endangered species, and also as an ancient phytogroup. The ex-situ conservation to protect
cycad plants is an effective method. It's an important subject of unfolding value of cycads, develoving
landscape and promoting popular science education and eco-tourism based on characteristics of cycad
plants. Since the founding of Cycads Garden in 1998, we devoted to protect, study, breed, and develop
cycad plants. Untill now, the Cycads Garden with an area of about 80 mu has collected 33 species of
cycads belonging to 4 genera and 2 families. Cycads Garden has become a site for rest, and tourism, with
distinctive characteristics of popular science education and eco-tourism by means of the good cultivated
and protected cycads combined with developing landscape. This article describes the cycad ex-situ
conservation in Qingxiushan spot, analyzes the thoughts and practices of the application of cycad plant
landscaping and the significance and methods of cycad popular science education. On this basis, we
investigate how to develop comprehensive application of cycad plants to aspects of conservation,

landscapes, popular science and tourism.
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(P4) Fire contributes to the natural succession of Cycas panzhihuaensis L. Zhou et
S.Y. Yang

Zhi-Xiang Yu'*, Yong-Qiong Yang', Xu Mo', Guang-Yue Liu’ and Xiao-Xiang Guo'

'"Panzhihua Cycad National Nature Reserve, Panzhihua, Sichuan, China. ‘Panzhihua Bureau of Forestry,

Panzhihua, Sichuan.

Controlled fire doesn't lead to the death of Cycas panzhihuaensis yet. New leaves emerge soon after the
managed burn, the leaf number and growth potential are both increased after treatment. Young leaf
number is higher than natural habit next year. The cone number doesn't change at the same year, but the
cones tend to be smaller, and the number decreases next year. Natural vegetation restoration occurs two
months later, and the species is stable during reestablishment process. On the other hand, controlled fire
significantly affected soil characters, including water content, nitrate-nitrogen concentration,
ammonium nitrogen concentration, and the carbon and nitrogen content of soil microbial biomass. These
indicated that controlled fire can lead to the nutrient transferrance from cycad plants to soil, and in turn,

the soil nutrient increase may benefit the growth of cycad and other plants as a consequence.
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(PS5) Cycad horticulture at MBC: best practices, new developments and new
efficiencies

Stella Cuestas*, Lee Anderson, Marino Valcourt, Chad Husby, Michael Calonje and M. Patrick Griffith
Montgomery Botanical Center, 11901 Old Cutler Road, Coral Gables, Florida, U.S.A.

Montgomery Botanical Center (MBC) maintains a diverse living collection of cycads. As of 2011, 239
taxa are held, encompassing approximately 70% of currently known taxonomic diversity, with particular
strength in New World species. Maintaining a globally diverse living collection in a single subtropical
location presents challenges based on climate and substrate. In recent years, resource limitations add an
additional challenge. This poster presents current practices which have allowed for continued addition
of new diversity as well as creating new efficiencies. The following examples are detailed: (a) halting
further development of raised beds and increasing direct planting in native substrates, including soil and
rock; (b) converting existing raised beds back to at-grade plantings; (c) use of ceramic media at planting
to improve drainage; (d) reducing use of organic mulches, including conversion of mulched beds to
'weed turf;' (e) biocontrol (Heterorhabditis bacteriophora) and transplanting to manage Eubulus sp.
(zamia borer); and (f) field trials of used coffee grounds to suppress scale insects. From 2006-2011,
cycad taxa at MBC have increased by 9% and individual plants have increased by 41%. During the same
period, resources at MBC show a reduction (as in many botanic gardens). Thus, these metrics confirm
the effectiveness and efficiency of recent practices.
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(P6) Cycas debaoensis conservation project in China

William Tang', Nian Liu’, Anders Lindstrom’and Limei Tang'

'65 Corydon Dr., Miami, FL 33166, U.S.A. °Horticulture Dept., Zhongkai University of Agriculture and
Technology, Guangzhou, Guangdong 510225, China. ‘Nong Nooch Tropical Botanical Garden 34/1 Moo
7 Na Jomtien, Sattahip, Chonburi 20250, Thailand.

A conservation project for the endangered cycad, Cycas debaoensis, developed at the type locality in
Fuping, Guangxi from 1999-2011. This project uses education, horticulture and ecological studies to
help preserve the wild population of this plant. It is conducted under the guidance of the IUCN Cycad
Specialist Group and contributors include The Cycad Society, The Palm and Cycad Societies of
Australia, Guangxi Normal University and Fairylake Botanical Garden.
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(P7) Cycas nongnoochiae population status

Thomas E. Marler'*, Anders J. Lindstrom’ and Wesley Field’

'CNAS-WPTRC, University of Guam, UOG Station, Mangilao, Guam 96923, U.S.A. °Nong Nooch
Tropical Botanical Garden, 34/1 Sukhumvit Hgw, Najomtien, Sattahip, Chonburi 20250, Thailand.
*P.O.Box 181 Burpengary, Queensland 4505, Australia.

Cycas nongnoochiae has an endemic population range restricted to a small cluster of hills in central
Thailand east of Tak Fa. The plains from which the hills emerge are about 100 meters above sea level
(masl), and the upper limits of the hills are about 400 masl. Areas of occupancy are restricted to the
western facing slopes within an overall E-W range of about 11 km and a N-S range of about 7 km. We
measured plant density, structure, and morphological variables within three transects. Site 1 was near
the West limits of the range in a disturbed habitat showing signs of poaching, cattle grazing, and fire
disturbances with ca. 520 plants per ha. Site 2 was at the South-cast limits of the range within an
undisturbed habitat under the protection of a temple grounds with ca. 730 plants per ha. Site 3 was near
the middle of the endemic range in a disturbed habitat primarily under pressures of fire damage and had
ca. 275 plants per ha. Demography was highly contrasting among the sites, with Sites 1 and 2 exhibiting
substantial seedling and juvenile populations and Site 3 exhibiting few signs of recruitment. Our in situ
data do not conform to all of the species descriptors, and will be used to clarify the natural variation in
leaf and stem morphology. The greatest conservation threats to this species are habitat loss, fires, and

poaching.

Cycas nongnoochiae B # B IR

TEZ2 [E RSB IR I AR 1, A7 4E & Cycas nongnoochiaelf] — N P HE, A —/MELK 2
B, R IR PR AR (P ki) 100K B b, 5 s 400K 2 4y o R PE 5
2N B, s b7 M2 748 B, RO R R AR VR0 ) R b ARBESIN & T3 B
%L S AIEEYE R, WA S AR v, i 82 . sk, KpFsE
123, B AR A 25200k . 1 A 207 T AR X AR B0, 1 T 55 B i PR i AR 52 N I #E T
P, TR A LA7308 . 1A A3 THRAA X RE o, X Gz kU A H Y
275Fk . AN HL S AEGE Ul 2 B DX AR B . M AOURI2 B AT O R Y R R S R 1 R R 4
FhaE, Hogi3f R R IE OB S o AR BT H RHL LR E B AN TS B A Y R Rk s, UK b
FH T T B R ZE ) B AR AR o iR IR B B R KRk BT S O L KR R
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(P8) Encephalartos laevifolius current status of all the localities how it happened?

S.W.K. Trollip
South Africa (lelaniet@gmail.com).
This species is the most disjunct of all the South African species of Encephalartos. 1 will look at the

seven different confirmed localities and discuss current status of these plants. I will look at discovery

and subsequent loss of plants to poaching.
Kaapschehoop - Nelspruit

Mariepskop - Hoedspruit

Krokodilpoort - Kaapmuiden

Havelock - Swaziland

Tugela Ferry - Natal

Umtamvuna - Natal

Downs - Hoedspruit

These are all confirmed localities of E.laevifolius.

Encephalartos laevifoliusBI FE MK R HE % H

Encephalartos laevifolius 52 A= YN EK & H 18) B 5 73 A5 fo v (KR o BORE R IZ R 88 A 74> 20 A1
MEEAT AT, IR A AR R BLR . FR AR 15 R A ) Bl S B e AN R v 2D 1E 4T 23
Bro X7 AL

Kaapschehoop - Nelspruit
Mariepskop - Hoedspruit
Krokodilpoort - Kaapmuiden
Havelock - Swaziland
Tugela Ferry - Natal
Umtamvuna - Natal

Downs - Hoedspruit
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(P9) Non-detriment findings for Cycas chamaoensis K.D.Hill.

Yodying Sonsupab'*, Manit Jaichagun’ and Sumate Saithong’

'Officer; CITES Management Authority of Thailand for Plants, Plant Variety Protection sub Division,
Department of Agriculture, Chatu Chak 10900, Bangkok, Thailand.. ’'Head of CITES Management
Authority of Thailand for Plants, Plant Variety Protection sub Division, Department of Agriculture,
Chatu Chak 10900, Bangkok, Thailand ( jaichagun@yahoo.com). ‘Head of Khoa Chamao- Khoa Wong
National Park, Chamao District, Rayong Province, Thailand.

Cycas chamaoensis K.D.Hill is one of the top three endangered cycads in Thailand. Due to the beautiful
pagoda-like trunk shape, it is popular to collect from the wild and is in high demand and commands high
prices for the cycad lovers. This species was found in protected area, endemic to Khao Chamao- Khao
Wong, National Park in Chamao District, Rayong Province. In 1998 IUCN listed this species as “critical
endangered”, and CITES listed as Appendix II. In accordance with CITES regulations, allowed to trade
only when authorities in charge ensure that specimens will not be detrimental to the survival of this
species. The study of non-detriment findings for C. chamaoensis was carried out in 2011 by using [UCN
guideline. As aresult 517 plants were found in 14 cliffs in difference altitude. Most of the plants occur
in lying on the slope of granite stone in open area, 70 % of their populations, the trunks were damaged by
human cutting. The local people have smuggled and harvested seeds from habitat. Many cultivated
cycads nurseries of this species were found at buffer zone, surrounding the Khao Chamao- Khao Wong
National park. To ensure that the trade is sustainable, conservation management, artificially propagated
from seeds and re-introduction are suggested. Wild specimens' identification also is importance and is
needed for relevance authorities to protect species from the illegal traded.

Cycas chamaoensis KD HillIW LR EFAERE

Cycas chamaoensis K.D.HillJ¢&: 28 B S PG W3f gk —. RAEHEHEHEWH T, A
IR N B A R AL E, TE 98 & HA IR KM k&= k& & 51 . Cycas chamaoensis &1
Z& [ % 55 R E A - —HE L B A T 1R AR DX R IR AT PP . 19984ETUCN (t Ji [ 4R £/ 47 1k
WD Ky e EB M7 . PCITES (Wifa B A S M) A [ B 5 5 A 29) FIFE I k1T .
RHCITESHL 2, WA T MR RIE %P W AEAAZ BN T, A RTEITHEY RS . K
PEIUCNHE N, FATLE2011EBE4T T C. chamaoensisW) T fa EMW HEN 5 . SR K, EARRBEH
14 B I RE AL R B T S1TREAE Y « K 2 BN A KA JT I e A i B, JLrh70%) A 44
T ITE BN )R . 2 R B N AN CGR FE R R . [, FEZE A - —HE [ 5K
2% v X R LT AR 223X Bl 95 Bk B AR B v I o Db ORUE RO B Sy i nT KRS R, @ Bl AT R
B, AR R R B A RS T AE . BeAh, B AERR AR BN AR L, AN O Y R R
M, DATEAREE R 5 B0 B0 T PR 37 i 70 8k
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(P10) Illegal trade of Cycas cones: Major threats to Cycas populations in North
East India

Khuraijam Jibankumar Singh*and Rita Singh

University School of Environment Management, GGS Indraprastha University, Dwarka 16C, Delhi - 110
075, India.

Ever since the discovery of Cycas pectinata, the 4" species of the genus Cycas from Assam in 1826, no
extensive works were carried out to study its taxonomy, status and ecology. Cycad populations are facing
severe threats from shifting cultivation (Jhum in Assamese, Pamlou in Manipuri) which is a common
practice in the region. Besides common practice of harvesting young leaves for decoration, food and
ritual practices, Cycas cones are illegally collected from the reserve forests for medicines to cure several
ailments and diseases. A study was carried to track the extent of this well co-ordinated mass illegal trade.
With the help of local people and forest staffs, epicentre of the illegal trade in Northeast Indian states is
identified. Action plan to check this illegal trade is suggested to revive the existing populations in the
region.

HDERIKRIAEZR 5. ENERILE 7SR EF M Im 8O £ Z B

H 18264 71 E1 g Bi] 5% bk 1 [X & WL 2K Ja 1 56 DU N Bl B 45 958k (Cycas pectinata) B|ILAE, —
HARXN B MK ROUAAERF TR I . 738 A0 B IE G R B R # A (Jhum in
Assamese, Pamlou in Manipuri)[¥] ™ & Ja& i , - %& 3 FloRE 2 1% Hh DX 15000 o B 17 WSe i diot i Ay 26 1
YRGB ], IRk Bk RAE VR TT — S I 2 WA PR A X AR AR B ARV R S . HOAT
CL0 X RO RS AE VL B 2 e LR O 7 Ao 7 S B AR TAE N B, SR T 17
ETEERIESAMARER G DO BDREXANEER S AT, & 75 A A X AT 75 2k b
HEA LA .
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(P11) Preliminary study on the harm caused by Liloceris sp. Feeding on Cycas

guizhouensis

Tang-Ling Wei', Tang-Mei Wei’, Jiang-Hua Huang' and Hua-Hai Zhang’

'The Forestry Bureau of Wangmo County, Wangmo 552300, Guizhou, China. *Ping East Forestry Station,
Xingyi 552400, Guizhou, China. 'Forestry Department of Guizhou Province, Guiyang 550001, Guizhou,
China.

Within the boundaries of Wangmo County, the resource Cycas is seriously being jeopardized by
Liloceris sp., whose larvae and imagoes live on the the tender leaves and stalks of Cycas guizhouensis. In
particular, the harm caused by the larvae is more serious. The tender leaves and stalks of the jeopardized
Cycas are eaten up only to leave nothing but the outward skins, which has an effect on the normal
growth, blossom and fruit-bearing of Cycas and even leads to feeble growth and gradual death when
serious. Liloceris sp can propagate 4-8 generations annually, which spend winters in the form of pupae.
Owing to the few natural enemies, quick spread and great harm, not only does it jeopardize the existence
and development of the resource Cycas of Wangmo County, but also threatens other kinds of the Cycas
genus. Therefore, it is suggested that Liloceris sp should be brought into the emergency prep schemes on
the biological control of the pests in forestry, and in the pesty areas all kinds of effective measures be
taken for the vigorous control.

RINTER R R EE R

WIE & F o N 95 Bk (Cycas guizhouensis) W B 5 B8 F)e B (Lilioceris sp.) - 738k &
BYRCH L 4 DL ST IR Bk o . AR O . JUIL DL R fE A T, S E AR A
Bema AL T AR K, A, Rk IE R AR K R B MITES R, M EAN B, EHit
oo AER G HUAE or M4 ] B i4-64, DAfiiiA& . RIRED>, fLiEH, fE% K, AMUEE
DM Tk B R I AR AR R R R, T L g 95 Bk e
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(P12) A putatively new genus of Pharaxonothinae (Coleoptera: Erotylidae)
collected from Cycas in Asia

Guang Xu', William Tang’* and Stephen Rich'

'Department of Plant, Soil & Insect Sciences, University of Massachusetts, Fernald Hall, Bl, 270
Stockbridge Road, Amherst, MA 01003, U.S.A. ‘USDA APHIS PPQ South Florida, P.O. Box 660520,
Miami, FL 33266, U.S.A.

Beetles belonging to the family Erotylidae are commonly found on the cones of Asian Cycas and are
probable pollinators. These were studied using morphological characters and mitochondrial 16S rRNA
gene sequences. The results indicate that they are related to erotylid beetles inhabiting New World
cycads, but belong to a distinct lineage. We propose this lineage as a putatively new genus related to
Pharaxonotha within Pharaxonothinae.

T7AkBEPUMBTR—#HE (HEBE: XEFRD

KHFRL (Erotylidae) [y FY sy WL 37 Y 25 Bk (R0 Bk 2R, ify FLJAZ W B 1K A 0 5« ASIF U
PR A5 B G 02K 1165 rRNA JE D 91 S 0 1% 28 B e o 45 SR o & A1) 5 7 KBl 23 Bk A
SIS R B SOE AR, P G S — AN R o FRATT A2 0 R ()
&L
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(P13) Risk analysis on cycad diseases in the Global World

Wei-Jie Ma', Nan Li’, Xin-Rong Wang'*, Si Sun', Lu-Lu Ren', Jin-Ai Zhang' and Qiu-Hua Zhong'

'College of Natural resources and Environment, South China Agricultural University, Guangzhou
510642, China.. ’National Cycad Germplasm Conservation Center, Fairylake Botanical Garden,
Shenzhen and Chinese Academy of Sciences, 160 Xianhu Rd., Liantang, Shenzhen 518004, China.

There are three families of Cycad, they are Cycadaceae, Stangeriaceae and Zamiaceae. Among
them, only 23 species of Cycas in Cycadaceae are distributed in China,. In this paper, main cycads
diseases and their damages were reviewed for the first time. Five Cycas diseases have been reported
only in China and Japan so far. Cycas Bulb Rot Disease (Fusarium solani (Mart.) App. & Woll),
Cycas Anthracnose (Colletotrichum sp.), Cycad spot disease (Ascochyta cycadina Scalia) and
Cycad Sooty blotch (Capnodium sp.) were reported in China, and Cycad necrotic stunt virus
(CNSV) was reported in Japan. Cycad Bulb Rot Disease and Cycad necrotic stunt virus lead to
Cycad plant' death. Cycad Anthracnose, Cycad spot disease and Cycad Sooty blotch are Cycad leaf
diseases which reduce Cycad growth and their ornamental value. As both hosts Cycad plants and
plant pathegens of Fusarium sp., Colletotrichum sp., Ascochyta sp.,Capnodium sp. are common in
sub-tropical and tropical areas, there will be high risk of Cycad disease in the global scale. The risk
prevention strategies for each disease are also discussed in this paper.

SRR LB FE &K 24 & L5 e

IR R Y R AAIR, W IR BB SR SRR BEOK B R . T AR LE, B IR Bk B R R
J&, SL23F0, 72 T 6V LMV E A X, WA NE K — R E SR E A R AR SCE X
[l N Ah 95 Bk R0 5 R AE R B ia 1 b AT 27k . BV H A7 bk, Th EARIE TR 048 SR R A
o N BT BOR il 2 B R ) TR IR 2R TR 2 (Fusarium solani (Mart.) App. & Woll) , 75
BRI (Colletotrichum sp.) , 958k B 15 i (Ascochyta cycadina Scalia) Fl 5 8k i 75 995 (Capnodium
sp.) o H ARG AP 9 55 B 3 2k 3R S8 9% 16 7 B ( Cycas necrotic stunt virus (CNSV) ) . 5 8k 8t JJ B BR
25 R R0 0I5 R IR U R AL 0 B 3 B R IE T SRR IR, I R B RO R O Ak R O
o, W), RO B, X e R R AEE N LA ek b TR R A
P AL ¥ BRSO Fy D, i R 0 TR S ) SR, R B i AR Y e o L R )
i, R, BE S I Bk 2R AR SO0 T IR s A e N TR B AR BT OK, W) S AR A [
FR AT RS AR e o SO B g T B RS A A R IR N i
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(P14) Coffee grounds: Assessing a potential control for cycad Aulacaspis scale,

Aulacaspis yasumatsui.

Tracy Magellan*, Chad Husby and Stella Cuestas
Montgomery Botanical Center, 11901 Old Cutler Road, Coral Gables, FL 33156-4242, U.S.A.

Cycad Aulacaspis Scale (CAS), Aulacaspis yasumatsui Takagi, is a serious pest insect in South Florida
and worldwide. 4. yasumatsui causes great damage and potential death to cycads, particularly Cycas. A.
yasumatsui is taking a toll on cycad plantings and is also posing a problem for the foliage industry. The
use of spent coffee grounds to prevent and control 4. yasumatsui has received increase popularity in the
last few years. As a recycled and free resource, spent coffee grounds are a potentially sustainable and
green option for pest control. This study assesses whether the application of spent coffee grounds is a
realistic control method against 4. yasumatsui, and whether spent coffee grounds can successfully be
used as an alternative to chemical pesticides. The study assessed five types of coffee treatments to
control 4. yasumatsui on Cycas debaoensis Y.C. Zhong and C.J. Chen. Reusing spent coffee grounds
lowers pH and reduces the amount of waste that goes into landfills, but does it have a significant effect
on the presence of 4. yasumatsui? We seek to provide insight on whether or not spent coffee is a
successful treatment for the control of 4. yasumatsui.

MHEE: FHASKBEREN BB EES

S Bk G JE A1 5 HURE o 2 LA N R B Y R P9 i AR R 0 R, B S DR IR Bk SR (1
PR R A AL T, Ok I Bk B R R AR T ST R S e, i Lt 2 - SRR ) M 3 AR K 1]
o AR JUAE T, R o R T R A AR Bk RS A 5e U B R B 2 B R A g daa, A
4 TR K S B B B, R T R BT A LR 3G O FLIA DR A IE B . IX TR ST VF A
TR (R N RS T R Bk R S 5E HUR IR BT IE 2 A AR BL R v R A e 2 3 T T A
FAR LY M o BT SR A Ak B AR R R A 148 OR 9 Bk 1K) 1 8 A e o, T A T Rp HIT
W R L9 /D T 3 3 BRI R B o (UG IRk R A A SE RO A AE, X PRSI A A
AT RSCRIRE W e BATT Ay B2 BRI 5T R 0 DA W I A T LA B Bl R IR B R B i A e R 4R
HERLA
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(P15) Transcriptome characterization for male and female plants of Cycas
elongata (Leandri) D.Y. Wang

Ya Wang'’, Qing Yang'’, Yong Li’, Hong Wu'and Shou-Zhou Zhang’*

'College of Life Sciences, South China Agricultural University, Guangzhou 510642, China. *Fairylake
Botanical Garden, Shenzhen and Chinese Academy of Sciences, 160 Xianhu Rd., Liantang, Shenzhen
518004, China (shouzhouz@yahoo.com.cn).

Cycads are dioecious plants. Transcriptome can reflect the gene difference of sexuality in dioeciously
plants. The leaf of male, female, megaspore and microspore of Cycas elongata were selected for
transcriptome analyses. The transcriptome data was achieved on the latest sequencing technology
Solexa in the pair-end sequencing, 75bp was used as the sequencing fragments length. The results
obtained following data: 1) 106,891 sequence reads (41,802 cluster, 65,089 Singletons) were generated
from female leaf; 110,826 sequence reads (41,794 cluster, 69,032 Singletons) from male leaf; 110261
sequence reads (956 cluster, 109,305 Singletons) from megasporophyll; 87,762 sequence reads (515
cluster, 87,247 Singletons) from microsporophyll. 2) Difference analyses were done between female
leaf and male leaf data, and between megasporophyll and microsporophyll data. Many genes expressed
differently in each sample. The differential expression genes not only existed in reproductive organs
(45% of expressed genes are differentially expressed between megasporophyll and microporophll), but
also in the female leaf and male leaf samples (25% of expressed genes are differentially expressed
between leaf samples). And some genes expressed only in female leaf (1,020 sequences), male plants
leaves (1,337 sequences), megaspore leaves (17,449 sequences), and microspore leaves (3,081
sequences), respectively. 3) Sequence alignments with KEGG and COG database by BLASTX, some
expressed genes got the function annotation and category by comparing with similar nucleic acid
sequences and protein sequences. 4) Sequence function annotation was performed, genes related to DNA
methylation, phytohormone, and volatile substance were found. We also aligned the sequences between
male and female C.elongata by TBLASTX, then there are 37 pairs of female C.elongata specific
sequences, 69 pairs of male C.elongata specific sequences, all the genes were annotated, and some
gene's pathway were got.

MEE ST, ERERETR

SR ST MERE S ARAE Y, 5 R Bl N, R O R AR MR EAT S B G . B SR AR 8 S i
T S R AL P A kO] B i 22 S o ARG e B R T O R BRMERR I . HERR M L KR R
7R O RESTARE, N BT — A G B SolexaXi ) W 92 x5t DU Bl b OREHEAT I R . BIF 9T 45 R R
W 1 AR IS SL 13 B ME R R FF F1): 106891 (41802 cluster , 65089 Singletons) 4%; MEREIT
Jr 25 110826 (41794 cluster , 69032 Singletons) 4%; K 7 if A £iLFE . 110261 (
956 cluster , 109305 Singletons) 4% /Nl ¥ M 7 K& ¥ 5. 87762 (515 cluster , 87247
Singletons) 4. 2. fFHERRM v HMERRH ey — A, KMt S5/ 00 m o —4, HERX
I MERERE AR I, RN TR I B S AT RIR R 22 e A i, KRBT OKE AN [ RE AR 2 1)
I8 ZE S I RE DR o R I AE 95 B O A AR AR A O0ME AE AR B A T I SRR R AR AR 22 e (Y R/ F
Mk I N45%M) 8 T RIEZ ML) , 1 LR b KERNREERN LT R
F 225 Coly Wy v @00 35 K12 5% 1) 7 E A R PR 1 it 2 ) O Rk B3 25 ) 5 [R) I A AR LB A
MERE I (1020450« BERRA T (133745) « KA 7 ) (1744950 , /M-I (30814%)
HRIEMAEE R . 3. I BLASTXSKEGG, COGHUH FE b HA (1 fr A3 £ AT Le s, Wil 5 2 4
U C A R 7 2 BV A i 41, o FR A4S 2000 P A Bl AT Dh e R, FIThfe /K. 400
FH 23K Jk DR Ty e 1R 7 R 46 21 SDNART IR A, SR, # R AUMHH OCI R A L K . N I TBLASTX
Ik ME T B TR) 1) 20k R B HEAT LE X, AHBUBEE-valuesh Trle-100, 75 3 1 M kE 95 4 B A A 7
3T RIS 7, HERK IR B AT 7 S169% KA 7 A1 . RN IX LR A I Dy ReREAT IR, IR R T
6 A1 1 AH L) B DR ) 2 i i
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(P16) The microsporogenesis of Cycas and its systematic implications

Hua-Fen Zhang'"’, Hai-Bo Ouyanga®, Jin-Yan Du'’, Shou-Zhou Zhang’, Yong Li**and Hong Wu'*

'College of Life Sciences, South China Agricultural University, Guangzhou, 510642, China,’Guangdong
Key Laboratory for Innovative Development and Utilization of Forest Plant Germplasm, Guangzhou,
510642, China. 3Fairylake Botanical Garden, Shenzhen and Chinese Academy of Sciences, Xianhu Road
160, Liantang, Shenzhen 518004, China. 4Fujian Institute of Subtropic Botany, Xiamen 361006, Fujian,
China.

The infrageneric classification and species delimitation within the genus Cycas is controversial among
taxonomists depending on their broad or narrow species concept, as some species were defined based on
comparatively minor morphological differences only. It was well known that the cytokinesis in pollen
mother cell provided an important evidence for plant taxonomy, particularly at high taxonomic level.
Here we present the first broad comparison of the cytokinesis of male meiosis in five species of Cycas.
The comparative analysis on microsporogenesis in Cycas was conducted by using conventional
microscopy, semi-thin sectioning, histochemistry, and fluorescence microscopy with a focus on the
cytokinesis of meiosis in pollen mother cells. Our observations confirmed that the cytokinesis in male
meiosis of five species in Cycas was simultaneous at the end of second meiosis, different from previous
reports. The basic model of microsporogenesis and its systematic implications in Cycas were discussed
based both on previous reports and our new results.

HHEBNMNITEEREZZEFEX

T REATHE (PMC) J3H 73 4 I 1R MO 5t 23 24 8 Y oy A 4 S 10 AR SR v LA AR T T
FERE 73 S 5 AR D — T SR I i 2 kAl B A R B R KRR SR 1 R e A
Loy KA. HAT, SRR YR KT B R AR KRS ULHEAL R T A9 7 25 B4
RAFAEVEZ 8, RADAETRRE N ISR — D NI KRG . AWHFTAR & A 00 A
TR W) BOR L AP 508 K9 W Al B R S RIE 9T T 48 O 5 Bk S Sl 75 B R A PMCH) Uik
By R, T ROW S TPMCIR A Y RN (I i o R . S5 AR W] SRR IR BN AR 1 R AR B
20 1) M 5 93 SRR R B, SO TR IR R, 3K O T R Bk e R A I BRI ROE AN A B
A SO FATHI W GERETT, I 45 & SCHR 2 A 2R 0 T IR B R A /10 1 R AR I AR A N R G
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(P17) Anatomical description of the cytoplasmic connections between the central
cell and transfer cells in Ceratozamia mexicana Brongn., and Zamia
Sfurfuracea L.f. (Cycadales)

Maria Ydelia Sanchez-Tinoco'*, Mark Englemanl, Rubén Ordoéiiez-Balderas' and Andrew P. Vovides®

'Laboratorio de Anatomia Vegetal, Instituto de Investigaciones Bioldgicas, Universidad Veracruzana.
Apdo. Postal 294, Xalapa, Veracruz, 91000 Mexico. ZDept. de Biologia Evolutiva, Instituto de Ecologia,
A.C. Apdo. Postal 63, Xalapa, Veracruz, 91000 Mexico.

Both Ceratozamia mexicana and Zamia furfuracea occur in different environments and two years and
one year pass from ovule initiation and appearance of the embryo respectively. Gametophyte
development is similar in both species differing only in development speed. The gametophyte stores
starch grains, proteins and fat after cell formation. Chamberlain sustained that the transference of
nutrients from the jacket to the central cell occurs through cytoplasmic connections or haustoria from the
central cell. In this study these connections are described anatomically for the two species. Standard
microtechnique methods of embedding and sectioning were used and staining was done with periodic
acid Schiff's reagent (PAS) for polysaccharides. Cell completion for C. mexicana gametophyte and
consequent development of the central cell occurs nine months after ovule initiation, and five months in
Z. furfuracea. The cytoplasm of the central cell is conspicuously vacuolated in both species, where C.
mexicana presents a prominent nucleus of 75 pm and Z. furfuracea a nucleus of 95 um. Cytoplasmic
connections measure an average of 7 um and transverse the cell wall through pits measuring 7.5 pum and
10.5 pm in diameter respectively. The cytoplasmic connections that occur between the central cell and
the transfer cells that make up the archegonial jacket, through pits in the cell wall of the central cell has
been clarified by the PAS positive staining of the cell wall of the central cell.

Ceratozamia mexicana Brongn.#0Zamia furfuracea L.f. (FH B> BIP RMAEFN1E
i 21 B 2 (8] B 8] 1% 22 B f% &) 5 3 A

Ceratozamia mexicana fZamia furfuracea’E K AEA [ BB BEvh, I Ho 20 1) 75 BE24F FNAE (1) 1) [\)
A B MR ER BT R IE B e R ZF o XA B PR R B2 AL, ME— AR PR ENRE
MR . SR MTE RS, B M i A7 vE K R . B A AR D« Chamberlain— FLIA K5 F2 90 it M
A1 3 g 21 B IR A B S a0 MR 1) 3% 22 B TR o i i g W s SR AT Y o 3 IUAE SR AR A R 2 B X
PR AN o (13X 6 i [R) o 22 FEAT R o E AR B D) B, IF B Ay KR ) 22 SRR AT e
t, R H BB WE . Ceratozamia mexicanalfJ i T A4 M AE MR ER B R I A H G KB 5E ik,
WABERE 2 KT - RIS RE, Z furfuraceald 75 EE5AS H IR o 3 P9 AN F eb o 41 i 1) 40 B o v 48
HHEWWHL, C mexicanal A MIk% 75um, WZ. furfuracealf] 95um. 5 My (8] 34 22 (1) 1 35 {8 2
Tum, I8 B AR5 7. 5umA10.5 wumP) S0 LA 27 40 B RE o e 41 B RN A 3 A L 2 TR D R T O 22 JF jG
FO A S, S 4 1) 4 R R AT AR A R KR G At n DA A o b o A i A T R 1 S0 AL
(1) M ) 3% 22 7% #3375 Wl mT DL
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(P18) Development cycle of the ovule and seed of Zamia furfuracea L. f.
(CYCADALES)

Maria Ydelia Sanchez-Tinoco'*, Rubén Ordéfiez-Balderas', Mark Engleman' and Andrew P. Vovides’

'Laboratorio de Anatomia Vegetal, Instituto de Investigaciones Bioldgicas, Universidad Veracruzana.
Apdo. Postal 294, Xalapa, Veracruz, 91000 Mexico. zDept. de Biologia Evolutiva, Instituto de Ecologia,
A.C. Apdo. Postal 63, Xalapa, Veracruz, 91000 Mexico.

Gymnosperms have reproductive cycles that take between one and three years to complete, these cycles
being longer in temperate zones and shorter in tropical zones. In Ceratozamia mexicana, a cloud forest
cycad, its reproductive cycle occurs in two years, whereas in Zamia furfuracea, a coastal sand dune
species, the cycle takes one year. This study describes the reproductive chronology in Z. furfuracea.
Ovules during the initial stages of development as well as mature seeds were collected from a natural
population of Z. furfuracea. These were fixed and hand sections taken and histochemical tests were
carried out for polysaccharides and starch with IKI and periodic acid Schiff's reagent (PAS), with red O
for lipids and naphtol blue black (NBB) for proteins. Transmitted light microscopy was used for
observations. Seed development for Z. furfuracea is completed in one year, from ovule
initiation in June until the complete development of the embryo body. The gametophyte is
coenocytic from June to the beginning of September. Cell formation takes three weeks in September and
nutrient storage during the end of September. Hardening of the seed coat initiates beginning of
November when the ovule presents mature archegonia and the first stages of suspensor development.
Seeds are dispersed at first half of December, at which time archegonia maybe present and occasionally
developing suspensors. Therefore, the disseminule could be or not be fertilized at the time of
dispersal.
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(P19) Research on reproduction in Cycas revoluta

Zhao-Yu Huang
College of Life Science & Technology, Yulin Normal University, Yulin, Guangxi 537000, China.

In this research, the result showed that the viviparous propagation of Cycas revoluta Thunb is seed
viviparity. In the second year after the seeds matured, the new seedlings growth from the mother plant.
The humid growth environment enabled the seed obtains water from dry megasporophyll petiole by
osmosis. The seed viviparity is the advanced propagation for environmental adaptation. Sexual
reproduction: the pollen viability has no obviously decreased after storaged in sealed tube at -80 ‘C for
500 d. The result showed that pollen germinated after 24 h when growth in MS media (2 times the iron
salt and CaCl2) contain 10g . L Sucrose, 0.1g . L™ boric acid and 4g . L" agar. 320-550 seeds were
achieved from each plant through artificial pollination when megasporophyll petiole stains media. The
seed can sowed immediately once ripen. The seed germination percentage could arrive at 70% after
storage in normal temperature for 2 years and 35% for 3 years. Seed germination of the radicle after 15 d
when immersed in concentrated sulfuric acid for 6 h or removed the hard mesosperm through mechanical
methods and immersion in 10g . L™ rooting powder for 5 h. Aseptic Cycas revoluta seedlings can be
obtained when the seed cultured in MS media (2 times the iron salt and CaCl, ) contain 10g . L™ Sucrose

and 4g . L" agar, pH 5.8 when removed hard mesosperm through mechanical methods.
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(P20) Cycad sex ratios at Montgomery Botanical Center

Claudia Calonje'*, Michael Calonje' and Chad Husby'

'Montgomery Botanical Center, 11901 Old Cutler Road, Coral Gables, Florida, U.S.A.

Cycads are dioecious plants, with ovulate (female) cones and pollen (male) cones borne on separate
plants. Sex ratios estimated during field studies vary widely and are problematic because they typically
only represent the conditions during the study, leading to biased estimates depending on the season and
current phenology of the studied populations. In contrast, botanical gardens can provide insights into
cycad sex ratios that would be difficult to match in the field without a very long-term commitment to
monitoring. At Montgomery Botanical Center, individual plants are monitored during their entire
lifespan, and their gender is recorded during first coning events. Using MBC's database, individual plant
records were examined for 4873 cycads at MBC's living and historical ground collection, including
members of all 10 genera. The collection as a whole is significantly male-biased. However, when
considering only species for which =90% of individuals has coned, there is no detectable gender bias.
The gender bias in the population as a whole is likely due to the lower energy expenditure for male cones,
resulting in their production at a younger age. Many of the cycad plantings at MBC are less than 10 years
old, so one would expect a male bias at the present time. However, this bias is likely to decrease as an

increasing percentage of the collection reaches maturity.
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(P21) Season and Frequency of Cycas micronesica reproductive events

Nirmala Dongol* and Thomas Marler

CNAS-WPTRC, University of Guam, UOG Station, Mangilao, Guam 96923, U.S.A.

Leaf and reproductive flushing events within a high density Cycas micronesica population in western
Guam were monitored from 2002 through early 2005. These were the final years prior to the invasions of
Aulacaspis yasumatsui and Chilades pandava. Male cones emerged during every month of the year, but
March and October were median months for two pulses of increase cone incidence. These led to major
pollen shed events synchronized with female megastrobili abundance in May-June and December-
January. The non-fixed pattern of reproductive season led to an overall mean of 9.5 months between
successive male and 13.6 months between successive female reproductive events. We will correlate
coning season with rainfall, photoperiod, and equinox-solstice patterns to determine if any
environmental predictor(s) can be identified.

Cycas micronesica® 58 7 s B9 = 15 F0 55

AWEFE M20024F F20055F ) % 5 By 75 5 — /> 15 %5 BE 101 Cycas micronesicald B N 1A I Rl A2 5 i
St AT W o ZAE AR N B RS G A S ORI SUR RN R 2 W B R LA . I — 4R C.
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(P22) Heat production in male cones of Chinese Cycas

William Tang
SDA APHIS PPQ South Florida, P.O. Box 660520, Miami, FL 33266, U.S.A.

Temperatures were measured in male cones, during pollen shedding, for species of Cycas native to China
and Vietnam. Species in Cycas sections Panzhihuanses and Stangerioides showed heat production with
single daily temperature peaks in the range of 2-5°C above ambient. Species in Cycas sections
Asiorientales, Indosinenses and Cycas displayed weak heat production without clear daily peaks and
maximum temperatures usually below 1°C. Heat production patterns may be correlated with the types of
beetles visiting Cycas cones. Those with stronger heat production tend to be pollinated strictly by
beetles of the family Erotylidae, while those without strong heat production appear to be pollinated by
beetles in the Nitidulidae or a mixture of Curculionidae and Erotylidae.
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National Cycad Germplasm Conservation Center

Shenzhen is located in the southern
subtropical region with wild populations
of Cycas fairylakea and therefore
climate suitable for the conservation of
cycads. In 2002 the National Cycad
Germplasm Conservation Center
(referred to as “the center” hereafter),
was jointly founded in Fairylake
Botanical Garden, by the China State
Forestry Administration and Shenzhen
Urban Management Bureau. After years
of efforts the center has collected cycads
of about 80% species in the world and all
the species of Cycas from China, of

which some species already flower and bear fruits normally.

1. Germplasm Collection and Conservative Cultivation

To date, the cycad center conserves cycads about of 240 species in 10 genera and 3 families. It covers an
area of 3.3 ha. including nurseries, public education exhibition, bonsai display and ex sifu conservation
areas. With integrated functions of conservation, research, propagation and education, the center is
becoming a worldwide cycad collection with unique conservation scale and display pattern.

2. Major Projects and Awards

Since the foundation of the cyacd center, more than ten projects from government departments have been
granted; a Guangdong Provincial Award for Science and Technology Progress, Shenzhen Award for
Science and Technology Innovation Progress were awarded; A national technology patent and a new
plant variety certificate were authorized and issued; A Guangdong provincial standards for “The
Propagation & Cultivation Techniques, as well as Product Quality Grades of Common Commercial
Cycads” was formulated and put into implement. In addition, the center fulfilled The Reintroduction
Program of Cycas debaoensis, which is the first plant reintroduction project sponsored by national
government in China, Furthermore more than 50 academic articles and 3 books have been published, and
over 20 graduated students have been trained for their Master degree.

3. A Brief to the Reintroduction to Natural Habitat of Cycas debaoensis Project

Cycas debaoensis is an endangered cycad species distributed in western Guangxi and eastern Yunnan.
With a unique, bamboo-like appearance, the species has suffered an abrupt damage after it was published.
The total number of the wild 15 populations was less than 800 individuals. Supported by China State
Forestry Administration, the center reintroduced 500 DNA-detected seedlings of C. debaoensis which
were propagated in the center to their hometown, Huanglian Mountain Nature Reserve, Guangxi in April,
2008. The follow-up surveys for three years indicated that the C. debaoensis seedlings grow very well,
where is very near to the type location of the species. In 2011 the shooting rate of the fronds reached 97%

and 8 individuals flowered. This achievement has been received extensive affirmation.(by Nan Li)
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Journal of Fairylake Botanical Garden-Call for papers

Journal of Fairylake Botanical Garden (JFBG) is a peer-reviewed quarterly journal for
papers on any aspect of botany, horticulture and related fields. All types of papers are
considered, including monographs, reviews and revisions, catalogues / checklists /
inventories, research briefs, conference proceedings, etc. Special issue with collected
papers within the scope of the journal or taxonomic monographs and revisions are
occasionally published. Free access is currently available. To find more about
information, please visit http://www.szbg.org/html/EN/PUBLICATIONS/
MAGAZINES/FAIRYLAKE/.

If you want to submit a manuscript or send a query, please contact the editors at

xhgk@yahoo.cn or zhangli_siu@yahoo.com.
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New Book: Identification Manual of Common Cycads

Edited by: The Endangered Species Import and Export Management Office of the
People's Republic of China
National Cycads Conservation Center of Fairylake Botanical Garden
Wildlife Protection and Management Office of Guangdong Province
Published: China Forestry Publishing House, 2011. ISBN978-5038-6107-9. Price
RMB $60.00.

Cycad is also called “iron tree”or “phoenix-tail canna” in China. As one of the most

primitive seed plants living today, cycad has important value of science and

ecology, as well as economy and be regarded as “living fossils”. Cycad plays rather

important role in biodiversity conservation all over the world. They also play a

very important role on studying in the origin and evolution of seed plants, as well

as the change of ancient climate.

In order to fulfill the International Convention preferably and to strengthen law enforcement and management
in export and import links and to facilitate the supervision, inspection and examination for custom, as well as to
vindicate the authority of law enforcement, The endangered Species Import and Export Management Office of
The People's Republic of China organized cycad experts, scholars and managers to compile and edit this
Identification Manual for Common Cycads. This manual contains 76 species which covers 11 genera and 3
families of living cycads, including all cycad species distributed in China, common smuggling cycad species
distributed in southeast Asia, common commercial or representative cycad species of each genus and family. In
each species, both Latin name and Chinese name are given, the morphological characteristics, habitats , general
distribution and protection grade in IUCN red list assessment system are described concisely, three more
colorized photos consisting of holistic or typical pictures are presented in the book, with reproductive organs or
identifiable characteristics. Therefore, identification could be quickly made by using of the manual. This
manual is also applicable to law enforcement officer's training, popularization and education. The publisher
hope that this manual will play an active role in the promotion of cycad protection, the management of cycad
import and export, the conscientious implementation of international treaty, the strengthening of law
enforcement and supervision. Meanwhile, it will also provide an important reference material for the
management of cycad protection in China. (by Nan L1i)
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