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Preface

Alabama A&M University (AAMU) was awarded a thrgear grant by the USDAlational

Institute of Food and Agriculture (NIFA) International Science and Education Program (ISE) in
2009 to develop an international exchange program with China. The program is designed to
strengthen AAMU's ability to develop globally competent students and facudtygihr

collaborative partnerships with higher education institutions and research organizations in China.
The program focuses on the fields of agricultural and environmental sciences. The exchange
program also aims to enhance courses with internationalxtemteprepare and mentor students

for international opportunities in agricufal and environmental sciences,well as to add new
dimensions to scientific research and teaching capabiliti AAMU faculty via exposure
international resources and technolog@sr primary Chinesgartner for this program is

Nanjing Forestry University (NFU), a comprehensive university with a tradition of forestry
programs. In the summer of 2010 and 2@ fgtal of25 students and ¢alty participatedn this
program and travelled to China. The development and the opportunities created by this program
led to a new thregear program: Research Experiences for Undergraduates (REU) in China,
funded by the National Science Foundation NB 2011. The goal dhe REU program is to

expose undergraduate students with an interest in pursuing a graduate research degree in science
to handson research experience.

In the summer 02012, eight undergraduate students from six different institsitacrosshe

U.S.(including AAMU), four AAMU graduate students (funded by thg-A-ISE grant), and

five faculty and staff participated the REU program. The program started with a three day
orientation to prepare for international travel. Otieyarived at China, students and faculty

took language, cultural, and history classes at NE&ch studet was then paired with

mentor® includinggraduate students and facuitygm both universitied with similar research

interess to canduct a research profecThereseach projects includéa diversityof subjects

such as fAUrbanization Effect on Birds, o AEffe
ASpati al Dynamics of Air Quality in the Jiang
Genek pression of Peach FIl ower s. 0 ect@atauogdesatet s | e a
research equipment, anagydata, and communicatesir research results with pedrsome

evenwith their newly learne€hinesdanguage skills

The team had a threfay field tour to northern Jiangsu Provinceluding the poplar tree
plantation and industry base at $§aagCounty Intheearly1980s, facultyfrom NFU helped to
introduce a hybrighoplar(genusPopulus hybridized in parfrom eastern cottonwood

originating inMississipp), to Shiyang. Once one of the poorest counties in China becaitse of
high humarpopulationdensity, shortage of natural resoes, and frequent flooding, Sha n g 6 s
economy has been transformed, and the pdyaa played a major role in its economic growth. A
visit to Dafeng National Milu Reserve demonstrated the initiative and interest of Chinese to
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recover and protect endangered species by setting aside lands necessary for the survival of a
species of deehatis extinctin the wild theP  r e Dleev(Elagpiumus davidianys known
simply asthemilu in China The Chinese are working diligently to increase the population of
their small herd, to eventually release it back into the wild.

While at Nanjing, AMU team experienced the culture, people, and a whole host of foods that
theynever in their lives dreametey would edt They explored the city by foot, bus, taxi, and

subway and became intimately familiar with the city in a way that tourists almast nev

experience when visiting a foreign land. Students climbed Purple Mouwisited Dr. Sun Yat
Sends Mausol eum; o0bs e rmadekikgapestvesiathec]acquard r e at e d
Museum; paid tribute to the fallen victims of the massacre byapanese during World War 11,

as commemorated in the Nanjing Massacre Memorial Hall; posed with enormousaneasd

mythical figures at the Xiaoling Mausoleum of the Ming Dynasty; celebtae@hinese

traditional DragorBoatFestival with a big crowd dbcals and foreign visitors; and visited a

wide variety of stunningly beautiful gardens.

The team had the opportunity visit other major cities such as Shanghai, Beijing, and Yangzhou
andwitnessed the effects dfamatic economic development duringtl@80 yeas. From Nanjing,
they travelled to Beijing oa high-speed trairat over 300 miles per hour. There, tlrodiynbed

the Great Wall, walked through the halls of (bace)Forbidden City and the Summer Palace,
maneuvered through a crowded Tianani8gnare, and observed the rlideg line of people
waiting to see Chairman Maod0s body.

Upon return to AAMU after sixveek abroad, each student complétea reports, research and
trip/cultural,and created an individual websit€he students hatie opportuity to talk about
theirresearch and China experiese¢two symposiums, once to an NFU auditorium packed

with NFU students and faculty and another to
parents and friends.

In short, faculty and students iretprogram are still reeling from the exchange trip to China that

has significantly broadened their research, educational, cultural and language experiences. They
are grateful to AAMU faculty and staff for their hard work to develop armtdinate this

program and to NFU for hosting us, and for thggimcious hospitality.

The documents in this proceeding consist of t
research papers. Students and mentors worked together to complete these do&iaukents.

student also created a website with additional information, which can be accessed at:
http://myspace.aamu.edu/users/sha.li/reu/reu2012/
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Participating Students

REU Undergraduate 8idents

Erin Brechbiel: Ms. Brechbiel is currently a senior majoing in Biology at Arizona State

University in Tempe, Arizona. She was mentored by Dr. Xiongwen Chen and Emily Summers

from AAMU, as well as Drs. Yulong Ding, Honghua Ruan, and Lin Cao from Nanjing Rorestr
University. Ms. Brechbiel examined soil compaction around different sites in Jiangsu Province

and compared compaction between more and less urban areas. Her scientific research paper,

which was presented to both the NFU and AAMU communities, wasfitlkdh Anal ysi s of
Compactness at Six Sites in Jiangsu Province,

Joanna Kukla: Ms. Kukla is currently a junior majoring in Physiology at Michigan State
University in Lansing, Michigan. She was ,mentored by Dr. Khairy Soliman and Rashidah
Faridfrom AAMU, as well as Dr. Lian Xu from Nanjing Forestry University. Her research
focused on the cloning of genes. Her scientific research paper, His scientific research paper,
which was presented to both the NFU and AAMU

communi ty, was ngand |destiicatibn®etme é-attCAcid Biosynthetic Pathway
in Camellia chekiangoleosao

David Farris: Mr. Farris is currently a senior majoring in Ecology at the University of

Connecticut in Hartford, Connecticut. He was mentored by Drs. Yong Wanfjearggang Li

from AAMU, as well as Dr. Changhu Lu from Nanjing Forestry University. Mr. Farris worked

closely with Dr. Li on surveying for birds within a variety of habitat types in Nanjing. His

scientific research paper, which was presented to both NEBAMU faculty, staff, and
students, was titled AThe Effects of Differen
Nanjing, China. o

Calvin Means Mr. Means is currently a senior majoring in Biology a AAMU. He was

mentored by Dr. Khairy Soliman andghidah Farid from AAMU, as well as Dr. Tongming Yin

from Nanjing Forestry University. His scientific research paper, which was presented to both the
NFU and AAMU community, was t i tShlieidtegfa@eneti c M

Rakeyta ScalesMs. Sales is currently a senior majoring in Environmental Science at AAMU.

She was mentored by Dr. Elica Moss and Jonjala Jackson from AAMU,

as well as Drs. Yei Tian and Shengzhou Fang from Nanjing Forestry University. She studied the
availability of nitroge in thinned poplar plantations. Her scientific research paper, which was
presented to both the NFU and AAMU communiti e
the Chenwei Forest Research Station in Jiangs

Nara McCray: Ms. McCray & currently a senior imajoring in Environmenta Science at AAMU.
She was mentored by Dr. Elica Moss and Jonjala Jackson from AAMU, as well as Dr. Ben Fan
from Nanjing Forestry University. She worked closely with Dr. Fan and helped conduct research
to deternme if several unknown rhizobacterial strains were plant growth promoting




rhizobacteria. Her scientific research paper, which was presented to both the NFU and the
AAMU community, was titled fADetermining Pl ant
(Pant Growth Promoting Rhizobacteria) Strains.

Iwo Gross: Mr. Gross is currently a senior in Biotechnology at Eastern lllinois University in
Charleston, lllinois. He was mentored by Drs. Yong Wang and PhD candidate Kevin

Messenger. They conducted herpatofal surveys in southern China, primarily Hainan Island.

from AAMU, as well as Dr. Liang Wei from Hainan Normal University. Mr. Gross worked

closely with Mr. Messenger, who was an NSF EAPSI recipient this year. His scientific research

His scientific resarch paper, which was presented to both the NFU and AAMU community, was
titled ATrouble in Paradise: Examining the I m
on the Herpetofauna of Hainan | sl and. 0

Dustin Mielke: Mr. Mielke is currently a senian Biotechnology at St. Cloud State University

in St. Cloud, Minnesota. He was mentored by Dr. Xiong@kan and Emily Summers from
AAMU, as well as Drs. Yulong Ding, Honghua Ruan, and Lin Cao from Nanjing Forestry
University. Mr. Mielke explored the caeept of power laws in nature and their possible relation
to several species of economically important trees as well as bamboo. His scientific research
paper, which was presented to bothi#&J and AAMU communities, was titled 'Distribution
Patterns oPlant Branches in Dongtai, Jiangsu Province, China.’




AAMU Graduate Students

Rashidah Farid: Ms. Farid is a Master of Science candidate under the guidance of Dr. Khairy
Soliman, at AAMU. Her masterod6s research is ex
amphibian populations related to silvicultural practices such as burning and themoing

combination of the two. Ms. Farid assisted Drs. Soliman, Lian, and Xu in mentoring Calvin

Means and Joanna Kukla. Additionally, she conducted her own research experiment at NFU in

Dr . Liandbs | aboratory, with the assistance of

Emily Summers: Ms. Summers is a Master of Science candidate under the guidance of Dr.
Xiongwen Chen, at AAMUHe r ma st er éamining teeseeologichl signdicance and
role that forests play in the ecological service of satisfactory air qudtySumners assisted

Dr. Chen in mentoring Erin Brechbiel and Dustin Mielke. Additionally, she conducted her own
research experiment at NFU, analyzing one aspect of the air quality data they collected around
the City of Nanjing and surrounding areas.

Kevin Messerger: Mr. Messenger is a PhD candidate under the guidance of Dr. Yong Wang, at
AAMU. His PhD research has not yet been refined, but he is interested in behavioral ecology of
herpetofauna in China and is in the process of determining which species is pnogtiage for

his focus. In particular, he is interested in tia¢ural history of thgenusRhabdophis(keelback
snakes), some of which are both venomangpoisonous. Mr. Messenger assisted Drs. Wang

and Liang in mentoring lwo Gross.

Jonjala Jackson:Ms. Jackson is a Master of Science candidate under the guiddbcestita
Moss.He r msareseaech i® examining the biochemical nutrient cycling of soils in a forest
ecosystem. Ms. Jackson assisted Drs. Moss and Tian in mentoring Rakeyta Scales.
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Participating REU Mentors

Alabama A&M University Mentors

Dr. Yong Wang: Dr. Wang isprofessor obiometry, statistics, andvildlife ecology at AAMU.

His research interests are behavioral ecology of avian migration; wadiiddabitat

relationships and conservatiandnatural resource modeling with statistics, Geographic
Information System (&), and remotely acquired data. fesent research efforts include (1)
stopover ecology of migratory birds at the southern Cumteiffdateau of northern Alabama,;

(2) wildlife (amphibians, reptiles and birds) response to anthropogenic habitat and landscape
alternations such as forest management practices and urbanization; (3) breeding distribution and
biology of CeruleatWarblers; (4xlassification ofand types for forest management based on

GIS, remotely sensed data and statistical models; and (5) aviagyand conservation in

ChinaDr . Wangdés research has been supported by
USDA, Forest Serice, EPA, State of Alabama, TNC, and private landowr&rsWang

mentored David Farris and lwo Gross, with the assistance of his PhD student Kevin Messenger
and Postdoc Dr. Jiangiang Li.

Dr. Elica Moss. Dr. Moss is an assistant professor of environadentcrobiology. Her research
interests are in identifying microbes that contribute to the environment and subsequently effect
human health. Her recent raseh efforts include: Arsenite oxidizing/resistance genesiig;s
presence andbundance opathogenidecalbacteria in water systems; ahigeochemical
nutrientcycling in adisturbedforestecosystem. Sheas instrumental in thaccreditation of the
Environmental Health Science program at Alabama A&M University after only one year in
existencerendering it the only accredited Environmental Health Science Progrée stete of
Alabama.She is heavily involved in undergraduate research, which is evident in her involvemen
in the REU and URM programadditionally she oversees a program th&esundergraduates

to scientific meetigs to present theirresear€hr . Moss6s research has be
organizations or agencies such as NSF, USDA, and the State of Aldbafnss mentored
Rakeyta Scales and Nara McCrayth the assistance ofasters student Jonjala Jackson.

Dr. Xiongwen Chen Dr. Chen is professor of landscam®kegy,ecologicalprocessedorest

fire ecology andmanagement, anaerial photogrammetry. He is interested in using field
information(including field experiment anslrvey), ecological analysis and modeling, remote
sensing and GIS for basic ecological and forestry research, especially for ecological systems
(e.g., forest landscapes and ecosystems) dynamics, biodiversity conservation and integrated
environmental managnent for sustainable development under complicated settings (e.g., global
climatic change and human activitieBy. Chen mentored Erin Brechbiel and Dustin Mielke,

with the assistance daster of ScienceandidateEmily Summers.

Dr. Khairy Soliman: Dr. Soliman isprofessor ofplant molecularbiology. His research interests

are in the genetic variations of oak species on the Cumberland Plateau, and genetic variations of
amphibians in relation to different silvicultural management practizesSoliman nentored

Joanna Kukla and Calvin Means, with the assistance of masters student Rashidah Farid.
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Dr. Jiangiang Li: Dr. Li is apostdoctoralfellow at AAMU. He recently graduated from
Beijing Normal University with a PhD in Ornithologi.r . L i O Biterests sest primarily
with the behavioral ecology of bird®r. Li assisted Drs. Wang and Lu in mentoring David
Farris and was key to correctly identifying all of the birds encountered during field work

Nanjing Forestry University Mentors

Dr. Yulong Ding: Dr. Ding is Dean of the College of International Education and professor of
forestry ecology of Nanjing Forestry University. As the Dean, he is directly involved in the daily
operation and management of the AAMU and NFU collaboration. He supeoviseREU

student, collaborated with faculty on research projects, and lead field trips.

Dr. Honghua Ruan: Dr. Ruan is the deputy dean of the College of Forest Resources and
Environment in charge of the international collaborations. He is also a prodéssirecology.

He coordinated collaboration between AAMU REU faculty and students and the NFU faculty
and students. He also mentored on AAMU REU student, who worked on a soil project.

Dr. Lin Cao: Mr.Cao is a faculty of GIS of Nanjing Forestry UnivéysHe helped to mentor
one REU student and lead field trips.

Dr. Changhu Lu: Dr. Lu is a professor of wildlife ecology. He worked with Dr. Wang and his
graduate student to mentor one REU student who worked a project that investigated the effect of
urbankation effect on avian community.

Dr. Tongming Yin: Dr. Yin is a professor of forest genetics and biotechnology of Nanjing
Forestry University. He and his research team mentored two AAMU REU students.

Dr. Tian Ye: Dr. Tian is from the environmental science program of the Nanjing Forestry
University. He mentored one REU student.

Dr. Ben Fan: Dr. Fan is professor and researcher of molecular biology at Nanjing Forestry
University. He mentored one REU student.

Dr. Wei Liang: Dr. Liang is a professor from Hainan Normal University. He provided support
of a herpetofaunal research of a AAMU graduate student; a REU student particiapted the project
and used it as his REU project.

Dr. Shengzhuo FengDr. Fang is the Directasf the Office of InternationalCooperatiorof the
Nanjing Forestry University and a professor of Silviculture. He is in charge of the operation of
the international program and assisted the development and implement of the AAMU REU
China program. He alsoentored two REU students from AAMU.

Dr. Yongbo Wu: Dr. Wuis an associate professor of Forestry Ecological Engineering of
Nanjing Forestry University. He collaborated with Dr. Chen from AAMU on research projects.

Dr. Lian Xu: Dr. Lu mentored one REU stant.
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Other Participants

From Alabama A&M University

Dr. Sha Li: Dr. Li is a professor from the School of Education of AAMU. He provided training
for REU students on webpage development; he is also serving as an evaluator of the REU
program and conductete exit survey.

Dr. David Mays: Dr. Mays is Adjunct Professor of Agronomy in the Department of Biological
and Environmental Sciences at AAMU. He visited Nanjing Forestry University while we were
there with the program, and he assisted REU students iattitific writing during the final two
weeks at AAMU.

Ms. Prabha SharmaMs . Sharma is a retired high school
experience in teaching history and other subject areas. She provided training for REU students
about the history, cture, and her personal experiences in China.

Jasmine Mitchell: Ms. Mitchell is a graduate student at AAMU. She has twice traveled to China
and is familiar with the Mandarin language. She taught basic and essential language skills during
the pretravel Orientation to the REU students and mentors. She also participated inthe pre

travel discussion panel on what to expect in China.

Lisa Gardner: Ms. Gardnermas program coordinator amadsisted Drs. Wang and Moss in
coordinating the REU program on the AAMU si&he helped set up the website, created
documents, organized the thvaay pretravel orientation and the twweek postChina program.

She traveled to China to assist students and faculty with their needs and to act as liaison between
NFU staff and facuit and AAMU staff and faculty when Dr. Wang was not available. She

created the REU Proceedings, and assisted in creating and submitting the REU Annual Report.

Dawn Lemke: Ms. Lemke is a GIS specialist and adjunct professor at AAMU, in the final stages
of he PhD. She traveled to China in 2010, and participated in thiggwel discussion panel on
what to expect in China.

Dr. Xiaoging Qiang: Dr. Qiargis a professor from College of Engineering, Technology, and
Physical Sciences of Alabama A&M University. g the REU program, they visited Nanjing
Forestry University to explore the opportunities for collaborations.

From Nanjing Forestry University

Dr. Chaonian Feng:Dr. Feng is the Chairman of the Nanjing Forestry University. He is in
charge of the operation of the university, and provided leadership role for helping AAMU REU
China program. He visited AAMU in August 20®promote the strengthening and expansion
of collaborative efforts
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Mr. Qingyu Wang: Ms.Wang is thgast director of the Office of Internationab@peratiorat
Nanjing Forestry University. She helped to develop AAMU REhIna program, and provided
logistic support

Mr. Dongrong Shi: Dr. Shi is theDeputy Director of th®ffice of InternationalCooperation at
Nanjing Forestry University. He is in charge of the operation of the international program and
assisted the development and implement of the AAMU RHlha program. He visited AAMU

in August D12to promote the strengthening and expansiototaborative efforts

Ms. Zhiyun Wang: Ms. Wang is Director of the Office of College of International Educaiion
Nanjing Forestry University. She provided logistic support for AAMU REU China program.

Dr. Guofen Li: Dr. Li is professor of civil engineering of Nanjing Forestry University. In
August 2012, she visited AAMU to explore opportunifi@sfurther collaboration

Dr. Jianren Ye: Dr. Yeis the Dean of the College of Forest Resources and Environment and a
professor of forestry pathology. As the dean, he supervised his staff and faculty to collaborate
with AAMU REU-China team. In August 2012, he visited AAMU to explore oppdrasifor

further collaboration

Dr. Xueqin Liu: Dr. Liu is an associate professor of the Department of Chinese Language and
Literature of Nanjing Forestry University. She trained REU students for Chinese language.

Dr. Pingping Li: Dr. Li is the Vice President of &hjing Forestry University and a professor of
Agronomy. She provided guidence and support for the operation of AAMU REU program at
NFU.

Dr. Yuanchun Yu: Dr. Yu is a professor of soils and environmental science. He helped mentor
REU students.

Zhiyun Wang: Ms. Wang is the Director of the Office of College of International Education of
Nanjing Forestry University. She provided logistic support for AAMU REU China program.

Dr. Jiangang Zhu: Dr. Zhu is the deputy dean of the College of International Educatitire
Nanjing Forestry University. He helped to arrange REU program and provided logistic support.

Dr. Yuanchun Yu: Dr. Yu is a professor of soils and environmental science. He helped mentor
REU students.

Other Participatinglnstitutions in China

Nanjing Forestry University Hainan Normal University
Beijing Normal University Beijing Forestry University
Dafeng National Wildlife Reserve Sheyag Forestry Buraa
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Erin Brechbiel
Arizona State University
Tempe, Arizon85281

Dr. Xiongwen Chen
Alabama A&M University
Normal, Alabama 35762

Dr.Lin Cao
Nanjing Forestry University
Nanjing, China




Trip and Cultural Report
Erin Brechbiel
REU China 2012

Depending on thandividual in question, the thought of spending six weeks in China might
afford a wide range of reactioriBhere are many valid reasons todpprehensivebeing subject

to an unorthodoxommunist governmendlealing with &ormidable langage barrierand eating
inescapable, unpalatallhinesdood. For me, it was aimplelack of knowledge about this vast
and ancient place that kept me at a distance. But when the opportunity arose to spend my
summer doing research in China, | immediatedgame captivated by everything Chinese. | was
nervous about the countless uncertainties, ready to learn about both culture and science, and
overflowing with the exhilaratioof preparing to travelb the other side of the worltdwas

clueless aboutherelationships | would form, the depth of knowledge and experience | would
gain,andthe connectiorthat would grow to so closely jome tothis seemingly fortuitouplace.

To begin | feel thatl shoulddescribemy very first impressions of Chingoon arival.

Everything was differenrtifferent from home and different from anything | could have
expectedEverything was newOur first days were spent in Shanghahiere we did some
sightseeing and began to geguainted withthe nuances of life in Chindate my first Chinese
meal, made my first Chinese friendsdamas in awe of something new at every momeé&he

drive from the Shanghai airport ¢éar hotel downtowrwas two hours longand & every point

for those two hours, patches of twemtymorestoty apartment buildingbned the highwaylIn
preparation for the triphad been tolthe size of Shanghdiutto experiencéghe magnituddirst
handwas a source of true amazement.

We arrived at our hotel, settling in for a few minutes before headiag¢oy late dinner. Our

first Chinese meal was banquet style, with several dishes set out in the middle of the table to pick
from. From nandatory chopstick usage andae drink optiorof teg to unidentifiableplates of
foodandeatingwatt r me | oes $ert Ad it waaysmeal hhadeevepeatenra bl e t o
before. But it was exciting, arldried everything on the table. This type of meal recurred
throughout the trip, but there did come a point at which the excitement wore off. It was almost
exhaustig to encounter so many different foods in one meal, and it was common that | would

not like half of the plates I tried. We always had help and encouragement from our Chinese
hosts, who would proudly explain the contents of a dish or where it originateddnal many

times even showed us how exactly to eat something. They could be very forceful at times when
they wanted us to try a special dish, sometimes even putting it on our plates for us and waiting to
see us eat it.

In Shanghai, w were aided iour culinary (and otherJundertaking by our tour guides and a

Chinese postloctoral student from Alabama A&M. Our tour guides were both female Chinese
students, around my same age, and watching them interact was another novelty. Friends in China
often like tohold hands and be very playful, hanging onto each other and being friendly. It is

much different than the way | act with my best friends, so it was so strange seeing them play

fight and giggle endlesslynuch like younger kids in the United Stat@se ofthe tour guides,

Len, became my friend while in Shanghai, and we talked about American music and Chinese
history and each taught the other some things about our respective lanQuétyesl

differences were not subtle; | remember | was taken aback kdretold me she thought | was

3



beautiful and that we needed to take lots of pictures together. | would never say that to a person |
just met, but statements like these were common from the Chinese to all of us students.

The morning after our arrival, alfulay of touring gave us our first taste of big city living in

China. There were bicyclists and mopeds filling every street shoulder, many with huge loads of
unidentifiable items strapped to their back tires. Some mageded sleeping children

sandwiclked between a mother and fath&l this activity, along with cars driving in what

appeared to be a quite unruly manner, created a picture of urban life that was distinctly different
from American citiesThis characterization spilled over into Nanjing,as bus rides sometimes

had me bouncing out of my seat and gasping at close calls with other vehicles. After an
adjustment period, traffic seemed much less disorderly, and it was clear that the Chinese drivers
take an admirable amount of personal respditgitvhen it comes to driving. It felt safe and
comfortable, despite the busyness.

The preparation we received before setting off to China was invaluable. As a group, professors
and mentors included, all program participants gathered for lessons es€tamguage, culture,

and historyThese lessons continued into the first few days of our stay at Ni¥oughout the

trip, this information proved to be a great asset. The Chinese citizens were always eager to tell us
about Chi amidvss dear Isotv proug they are of their country and its people.
Everyonewe met seemetb know something about history and wanted to share their insight. By
arriving in China with background knowledge of Chinese dynasties and more current rulers, we
were able tolsow that we too valued the long history of their country and people. Proactive

| anguage | essons were beneficial in the same
but knowing some Chinese words and phrases opened doors to forming relationglaips. |

always a great bonding experience when attempting to use Chinese in conversation. There were
corrections to be made, jokes to be cracked, and encouragements offered from both ends of a
mixed-language conversation.

The cultural information | was gén was more discreetly useful, however. One of the main
differences between Chinese and American cultures is the value of independence and
individuality. While individuality is celebrated in the United States, it is not a desirable trait in
China. The grop mentality of their culture is strong, which is apparent at dinners where dishes
are ordered for the table, and not for the individual. Dinners also reflect the Chinese values of
loyalty and obedience to ones parents and elders; the older males usuedly ttte food for the

table, making this hierarchical social structure very evident. At one of the socials held for our
group, we learned from students that their parents have a huge influence over their academic
pat h. Par ent s c¢ hoasiclartaditiesr anccparents dan also destrictetheit r a
childbés activities when it comes time to focu
always given me freedom to choose what | want to focus on, and it was strange to see these
twenty-sometlings whose lives were still in some ways by their parents.

One of the most amazirggpectof Chinese culture is the pervasiveness of symbolism
throughoutife. Certain colors, animals, flowers, and even f®loalve significance of some sort,

other than just being pretty or decorativighe color yellow symbolizes power and is worn by the
emperor and his family. The symbol of the emperor is the dragon, and the empress is a phoenix.
It is obvious how important symbolism is to the Chinese when learnog #ieir written




language; every character is a compound of smaller symbols, each specifically peit timgeth
convey a certain meaning. It is beautiful and expressive, but difficult to comprehend for most

English speakers. At historic sites, symbolismdie si gn was everywhere. Sor
help but | augh to myself when | were told som
|l ongevity, power, happiness, wealth, and peac

from entering the blding. Culture in the States conditions us to find these kinds of connections
silly or superstitious, while in China almost everything has a meaning or representation beyond
face value.

The research performed on this trip allowed meto seepdithaf nadés academic sys
inside. | was not in a lab with other students, but my specific project and mentor (from Alabama

A&M University) put me into contact with faculignd graduate studerftem the College of

Forest Resources and the Environtméhad the opportunity to watch some graduate student

research presentations dedrnwhat topics are of interest in China today. There is currently

much focus on natural resources development, as China is still looking for capital and

infrastructure tdhelp support their growing population amdrieasing development. This focus

most definitelygivesscience in China different perspective from science in the United States

The project assigned to me this summer was an assessment of soil compasttessefa

varying urbanization in Jiangsu Province, China. Jiangsu is the most developed province in all of
China, and it was hypothesized that land use changes would have a significant impact on the soil
properties, including soil compactnebkalso foaised on forested areas, as forests are currently a

very valuable source of revenue in Chimhis project, and those helping me with it, allowed me

the opportunity to travel to several sitesuard our host city Nanjing. Thedan of the School of

Forest Reources and the Environment, Dr. Ding Yulong, escorted myself, my mentors, and
another student to the Universityods Forest Fa
research, this was a fascinating plese to | ea
Chinese grad students helped us collect our data in both a bamboo forest and a broadleaf forest at
this location, and working with them was easy and fun. The group that | was with also had the
chance to travel to some coastal regions of the proviitbetlve President of the university and

his son, Dr. Lin Cao. We explored two beautiful cities, Dongtai and Changshu, collecting data in
forested areas of both cities. Language barriers and cultural misunderstandings have no

significance when it comes tedrning in this environment; it is impossible to not be flooded

with new feelings, experiences, and observations when working in such different and beautiful
places.

Data was also collected around thegemetropolitan area of Nanjing, as well as oa tampus

of Nanjing Forestry Universitgwithin the city). After soil compactness data points were

collected at six sites total, datmsanalyzed. With the help of my mentors Dr. Chen Xiongwen

and masterds student Emi | anddeastaisteanalysiswas me si mp
performed in order for me to determine the results of my study. In doing the different analytical

tests, | learned valuable skills in statistics that will certainly be beneficial in my ttatger as a

research scientisThe relevance of this project stems from the rapid urbanization of many areas

in China, and the consequences this urbanization has on soil quality. Studying soil compactness

can lead tdettercompactness management practices for both urban and foeestaideng in

flood control and ecosystem support.




If this trip had beem vacatiorit might seem that the best parts would have lseeing famous
landmarks and shopping endlessly, but this REU trip had more to offer than tourist glimpses of
Chinese lie and places. Enough time was spent in Nanjing that | became comfortable with the
city, became comfortable with the people, and considered it home for the weeks we stayed there.
Nanjing is a beautiful and fascinating place, and once | settled in to tims dbiNanjing

Forestry University (NFU) it became time to explore the city. On many occasions, NFU students
who worked with our American REU participants offered to show us some of the interesting
places downtown. The Chinese students became naturalsfietidevery one of us, and were

S0 generous and eager to help us experience all that Nanjing had to offer. In all interactions with
the Chinese, their desire for us to enjoy China and learn about China was clear and
overwhelming, and since those goalseveurs as well, it proved to be a perfect match of host

and visitor. After this program, a city that | had never heard of has become one of the nearest and
dearest places to my heart. Without question | will return to Nanjing in the future.

Though to sora it might seem trivial, the food experience was a major part of living in China.
Some of the individuals in the group had a hard time accepting the type of food that was
available to us; instead afljustingthey were simply resistant. This had a big istgan their

entire trip experience. Those of us who experimented with Chinese food, ratheadhkarg

downa McDonal dés or Subway efiomthgdaily Bfeyconnegteomn ned s o
to our host country. Often, | asked NFU students to helphoese food in the cafeterin
occasionally found new favorite dishes (including black rice porridge and steamedamnaha)

the same time learnadhat was popular among the Chinese students (including pickled tofu and
roast duck). It would have been gds let my comfort zone limit me to meals of chicken

nuggets and rice, but by trying new things | was able to connect to many people and places
through food. Additionallyrepeatedly steppingut of my comfort zone led me to realize that my
comfort zones not static; it is flexible and fully capable of extending to include new things
whether those things are foods, customs, or ideas.

In the end, it is difficult to find any true negatives about the trip itself. Every experience was both
an enthrallinghovelty andgreatlearning experiencé-or instance, mour first weekendn

Nanjinga group of four girls and | decided hike up Purple Mountain (or Zijin Shan, in
Chinese)To make a long and very complex story short, we spent half a day trying teHere

to hike, stumbled upon Sun¥ate n6s Mausol eum, and then spent
finding our way back home. Wanded up getting losine final time whilevalking to the bus

that would take us home, and a Chinese couple walkdifteenminutes to the bus stop after we
stopped them and asked for directioRsis became a recurring evegetting hopelessly lost

and then rescued by a generous local who took time out of his or her day to walk us to our
destinationWith one big mistake, weaw a spectacular historic landmark, were the subjects of a
wonderfuldisplay of Chinese kindness, and got our much needed exercise, all in one day.
Spending time out and about, whetbenota goal is in mind or reached, was always

worthwhile and funn Nanjing

Towards the end of our trip, the Chinese professors we had been working with began trying to
get us on board with the idea of coming back to China to study. They were generous with their
of fers of paid resear ch gogeesiStienceimnhinamsgjustt er 6 s w




beginning to expand and grow, and it is clear that they are looking for new ideas and innovators
to help their country advance. After completing this trip, their offers seem like a viable option for
continuing my studies @adeepening my connection with China. | know that sometime in future,
while | decide what steps to take next in my studies, | will seriously consider returning to China
to live and work. | have found that there is so much to see and do, and more irypsotant

much to learn, from this blossoming nation.
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My Experiences in China- Trip and Cultural Report
Dustin Mielke
REU China 2012

Not often do we get time to travel. It can be life changing and eye opening to live in another
country for any decent amount of time. | have heard of a world wisdoroahdite gained from
experiences like this and it entails a calmer, more -op@ded approach to civilian life. In the
summer of 2012, | was given the opportunity to join an REU research internship provided by the
National Science Foundation. During sixeke, from May 27th through July'7I was able to

travel and work in China. It has been a wonderful journey and | would like to share my
adventure. In telling my story, I will be sharing my thoughts along with the experiences | have
had. | would liketo start with an overview of the places we traveled to put everything into
context. Then | will switch to comparing and contrasting notable aspects of culture and lifestyle,
including drinking, socializing, eating, and traveling.

To highlight the placemy group has traveled, including some specific areas, almost our entire

trip was located in the Jiangsu province. In summary, we first arrived in Shanghai and stayed
there for three days. Then we took a bus to Nanjing where we stayed at the Nanjimyg Forest
University for a good portion of our trip. This was also the location where our research took

place. Atthe end we took a train to Beijing and stayed there for three days before departing back
to the US. There were also a few field trips during cay st Nanjing. The first one was for

work where we traveled to Dongtai, Chang Shu, and Yixing to collect data. The second trip we
visited a poplar plantation, Maui deer reservation, and the Imperial Gardens for cultural
education. My stay in China emied not only the research projects we all were working on,

but also the cultural experience.

All three of the cities we stayed in were larger than any | have ever seen. Many times during a
drive through a city | would be struck with awe about how nfagkrise apartment complexes

we could see. Just trying to imagine all of those people working and living in one city is beyond
me. Not all the buildings are of a modern style though; there are traces of old architecture in city
walls and buildings in p#s of every city. | liked being able to glimpse at the history and culture

of these buildings as a reminder of where | was. It is easy to get caught up in the events of
modern times and lose sight of what past generations have gone though and beli¢aeal i

always happy to see people hold onto their culture, especially if it has such a long history like the
Chinese.

The culture is very different of course, but | keep getting the feeling that life here can be easily
adapted to. For those willing éalapt, once you get used to the things that are different it may

feel just as comfortable there as you are now. In the places we visited, all the basic necessities
were there. They have toilets flush with the floor and boiling pots for the undrinkphlater.

This means that if | were to live in China, it would come down to whether or not | would be

willing to adapt to those differences. A thing like bargaining for purchases is a totally new
concept for me, and | 0ve tobwtker stuff.aPerhapsitpsl oy e e s
experiencing a different way of life that opens the door to creative thinking, or in the very least
changing or appreciating the current rut we tend to create in everyday life.
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The professional world in China incorptea drinking unlike what | have seen in the US.

Instead of promoting inhibition, they promote drinking. | have been told that the Chinese

consider drinking as a release of social pressure and a tool used-thssafery. | believe it is

not only a wg to learn about oneself but also a way for fellow colleagues to learn who you

really are. Being a representative of many organizations for the US to China, a major question in
my head was AWhat valwues woul d belketemrare der ed
t wo extremes in testing a personb6s character
would be to observe a personds decisions whil
control. Second would be like China, which would ®edampel people to lose control and then
observe their decisions once they have lost that control. Considering how much effort people put
into controlling their actions in public, it is understandable that their drinking culture involves

more of a releasktom that expectation.

The people themselves are much more polite than those of major cities in the US in my
experience. From people | would see every day to people that | will never meet again, there
hasndt been any out walurduidkin8eajihg erpained that a gossvia r d s
reason for this comes from the layout of the city. The city center is Tiananmen Square, which

then is surrounded by circles of districts to promote good feng shui. To relate this to social
interactions: if @ the inside you are a square, it is also a good practice to act like a circle on the
outside. That is, suppressing personal opinions to avoid conflict in public is a practiced social
norm. It may not be true that the people are better in general sbatjing like it in public

makes me feel less alone in such a big city.

| have three examples of the kindness of stra
been in. First, on many occasions, while asking for directions in trying to ftuie |

encountered someone who would show me where it is. | was looking for the Post Office one day
and this young couple went out of their way and spent almost a half hour to walk me there. This
came as a surprise to me because | would have nevatedstrangers to act like this. Second,
many Chinese take an interest in seeing foreigners. They are excited to see me and my group,
and the people who are not as shy try to communicate or ask to take a picture with us while the
people who are shy uslyajust smile or giggle. The third example is during meals. | never

noticed overt selfishness at a meal until | was with a group which consisted of all Americans.
People would be more concerned to get what they want instead of considering everyene at th
tabl e. Wit hout this holistic consideration,
grabbing some food that is currently in front of them. This may be due to the lack of experience
we all had in this type of serving style, but | thinkl@ar cultural difference can be displayed

with this example.

| traveled to China with a group of foreign exchange students that included a variety of races.
We called ourselves the skittle pack because of this diversity. | think it fairly descebes th
attention we got in both stares and genuine curiosity of seeing people from other cultures for
possibly the first time. A good analogy one of the students attending our social used to describe
all of this special attention. It is a great analogy acdntpares us to panda bears. If you see a
panda bear walking down the street, everyone will be compelled to stare right? It is a natural
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reaction and it even has a positive connotation because pandas are a valued atimasen C
culture.

The Chineseaxiety has adopted a strong eating culture. What | have been told is that because

of the long history of starvation, food was and still is a valuable gift. Recently, food become
abundant and many peopl e have adwimtmealk. Thbhe say
meals themselves feel like feasts as there are always plenty of leftovers. When eating with a

large group of people, everyone sits at a round table with every dish on a circulating platform in

the center. Because there is so much faaddiserved, the odds are in your favor of finding

something you will like.

| personally enjoyed the food in China more so than other members of the group | was with.

This might be because | have been surrounded by friends that share their cultane.withs

easier to try the diversity of Chinese foods when you already have a taste for eating rice and
cooking unique meals. One of my favorite foods that | have tried was a veggie meat ball type
looking food that is made of lotus root. lalsoredlly k ed a di sh that transl
which is made of sweet potato noodles and various spices. There was a sweet tasting soup that
was made from rice starch that | also liked. Other foods like the fish and meats tasted good too,

but it reallydepends on the way it was prepared. My favorite drink was an iced coffee with soft
serve ice cream. | could probably find that in other places of the world, but | first tried it in

China! Other drinks were great to try too, especially the teas.

| gotthe pleasure of drinking tea two tea houses, one in Chartgu&nd another in Beijing.

When people say that they donét | i ke drinking
tried real tea?bod Gr ant ed | butlthatlsieodld onlggive moegef or e
credit to my words when | say that these teas tasted really good. My three favorite teas that |

have tried were Oolong Ginseng tea, Black lychee tea, and some type of dried Fruit tea. |

definitely want to continue drinkingga because it is comforting and | like being healthy. If there

is anything people need, it is something that helps them relax in this world that can be so chaotic.

There is nothing that can get on some peoples nerves more than traffic. Traffic imjeass

to be more chaotic at first glance. People drive wherever they can and honk more frequently.
However, even though they follow fewer rules and have less structure, the responsibility is taken
upon each individual to complete a working systemgelneral there are more localized

problems but everyone is actively willing to solve them, so it balances out. | was on a large bus
that took a three point turn in the middle of a four lane street and people honk and everything but
in the end everythingsinormal. That is one thing that really impresses areeagerness to solve
problems. | never liked the idea of reacting emotionally to unexpected events because there was
nothing that could have predicted it. | enjoy actively using my creativity to &l solve

problems.

| have summarized the places our group has traveled in China and shared my thoughts about the
things | have seen. Every culture has a different lifestyle that they choose to have. Experiencing

life in another country, especialbne as different as China, can really make someone think twice

about the different ways life can be lived. How does anyone know the right way to do things?
Truth is, there isnét any right way, just a p
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things to be learned from a single event, and we are all limited in what we learn from by the
ways in which we perceive our environment. My trip to China has given me many experiences
to draw upon and open my mind to the world. In sharing my adventureweityome, | can

only hope to inspire a greater understanding of the world we all live in.
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Trip and Cultural Report
Emily Summers (MS candidate)
REU China 2012

Early Assumptions/Expectations

| believe upon our arrival to China, we all had varying ideas and beliefs abouténtvught

China would be. Personally, | help several stereotypes such as: everyone will be intelligent, look
very similar, and be reserved in personality. | also thought China would have any and
everything, since almost every personal item any givenrisare owes has a tag or imprint
intitled fimade in Chinao. | al so had persona
thought science would be complex, intricate, technologically advanced, and highly regarded.
Socially, | thought China would higjhvalue family and therefore the divorce rate would be

much lower than that of ours in the U.S. Overall, | thought science, social, and environment
would be somewhat similar to that of the U.S. After being in China for six weeks, | was
surprised to disaver that my first impressions of China before visitation were highly flawed.

The orientation before leaving for China could have never prepared me for what was to come. |
feel as though many things were misinformed. Not due to error, but simply beveugene on

the panel had different experiences and opinions about what China was like. Even in the U.S.
lifestyles differ greatly, and taking advice from athean be somewhat misleading.

| have never traveled outside the US for an extended amotimteofor research or study so |

had no idea what to expect. When we arrived in Shanghi, | was amazed by the immenseness of
the city. The amount of people and high rises alone intrigued and stunned me. As for society
and civilization, | knew cultures vied among countries but | had no idea culture would vary so
much. Being a US citizen you believe the way our society does things is somewhat the norm,
but | was definitely wrong. | never knew things could be done so differently, yet work! | had a
presetpinion about how civilizations are established, withstood, and developed based on my
knowledge of the US. Having this experience opened up my mind in more ways than one. |
realized having an open mind is the key to learning and putting yourselfmto&ane r 6 s cul t ur
Without an open mind in China, you will fail at living there. Upon completion of the trip |

gained an appreciation for America that | never knew existed. | feel like the trip to China has
given me the opportunity to look into myself amg country and therefore become a better U.S.
citizen. The China experience has also aided in my personal growth (spiritually, socially, and
academically).
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History and Culture
Chinabds deep culture can be yBadgoodindicatoreofithet o |

disappointments related to foreign relations. First the invasion of the Mongols, and second the
Opium Wars with the British. Othexchanges with surrounding countries and the US

contribute to their belief that foreign exchange should be avoided. Western influence into their
culture is avoided at all cost. This is why their culture varies so much in relation to Europe and
the US.

| noticed the maturity level within college students, solely based on my personal definition of
maturity, in China to be a bit more juvenile than in college kids in the U.S. Giggling, touching,
whispering, personal displays of affection, and shyness s@mmonly seen throughout my
interactions and observations with the students. | feel this may be due to lack of social
expression or independence from parents until latter years in life. The education process may
account for much of the social immatyrsince school is very structured and intense throughout
childhood and adolescence.

| think the major differences in culture include family, food and drink, education, social
expression, gender roles, and laws and policy. Chinese culture stronglyagesooeing highly

t s
futur e, and Chinads culture imbeds this idea

respectful to onedbs elders, even to the exten

expected to strictly obey their parents and

formed within families which make personal indeperaeless common than in the U.S. Most
parents in the U.S. pusheir children out of the home 8, and sometimes live thousands of
miles apart. | see Chinese family bonds being closer knit than the average U.S. family, but of
course this varies as wellt is no secret that the food is different. In general food is healthy,
fresh, and very unique. It was a pleasure to sample so many different and somewhat
controversial dishes including: chicken feet, pig ears, cow tendon, shark fin soup, soft shell
turtle, snails, sea cucumber, goose, and eel.
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Pig ear Sea cucumber soup Assortment o
foods

Social Connections

| met a variety of people in China: common people on the streets, professors, including two
deans and the president of the university, students (undergraduates and graduates), and the U.S.
students involved in the REU program. All these people in somedofashion impacted my

trip. The random people | met on the street while shopping or trying to get from point A to point
B, challenged by ability to communicate the Chinese language. Usually pointing, gestures,
writing in some cases, and body languegeld be used to communicate. The professors | met

Dr. Ruan and Dr. Ding were both very polite and seemed as enthusiastic about us being in China
as we were, so that was exciting to have that kind of bond. These two professors never once
considered us laurden and always went out of their way to accommodate our stay and research
goals. Dr. Ding even wished us a personal goodbye at the hotel as we were leaving Nanjing.
Some professors were standoffish and did not have time to interact with us, btwthesemed

happy to collaborate and have a good time socially with us. Another Ph.D. student accompanied
my group on our research adventures and made special accommodations for us, including four
star hotels. So as for my mentors, | thought things wawod.g | did not work directly with a

group of Chinese students, therefore my interactions were limited other than one hour long
socials on Friday with random undergraduate students. | found this organization very strange.
Al so, duri ng tinteeasémitéddooonei haut andvery dtrgctured and rushed. |

had hoped we could have communicated with the students on a more personal level or outside of
the university. | did have a Chinese roommate in which | was able to discuss current social
isstes in China. She was very interested in me and my beliefs, one of which she frowned upon
(my personal eating and drinking habits). We exchanged emails and addresses so we can keep in
close touch. She was very excited to meet me and discuss thingsyshetinave been able to
express otherwise such as marriage, career, religion, and childreavarlagly differed in the

u.S.

Mentoring Experience

As a graduate student in the China program, it was my responsibility to serve as a mentor to the
undergradate students. The two undergraduates | worked closely with shared my research
interests, and we worked very well together. Not only did working through my own issues, but
also finding solutions to their problems was rewarding. In the end, the achi¢xsanary the

three of us was immense. Personally, this experience taught me the most. | taught both the
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students statistical concepts and how to work in two programs. Furthermore, | helped them
compose a scientific PowerPoint presentation and editedsthentific reports. | think having a

graduate mentor is especially important for the undergraduates, because they can communicate
more efficiently without feeling the pressure from a senior scientist. They can relate to you more

and feed off of youopinions and suggestions without feeling overwhelmed, judged, or lost in
translation. | think the graduate student just alike gets as much out of the experience of

mentoring because they get the chance to be challenged. Teaching ecological concepts,

computer programming, and scientific writing only makes the experienced participant more
knowledgeable in their science. It is also very rewarding when you know you are responsible for
the undergraduate studentsd scientific and pe

Myself and the undergraduates | mentored: Dustin Mielke (left) and Erin Brechbiel (rigr

Suggestions/Recommendations

With the program being relatively new it is difficult to foresee problems related to living,
research, and connections. | feel with eagérygrowth can be achieved and students therefore
having more fulfilling experiences. | would suggest better communication with Nanjing Forestry
University before leaving the U.S. | know much work has been done in this area to create
connections, but mincdisconnect was still present in my experience. Since there is a language
barrier, | know it is difficult for our English speaking professors to get the chance to form
research goals prior to arrival but strict structure is an important componentatgpdoen

only conducting research for three weeks. Another component to help research may be
contributing to a database to be analyzed at the end of the five year program. In order to get the
most out of the experience, reasonable objectives and goallsl $fe discussed and

arrangements made. This does not only pertain to the research, but also to the living
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arrangements. | feel like each American student should be housed with members within their
group, and if this cannot be achieved then oineangmentsshould bemade. In my personal
situation, being placed in a dorm with other non English speaking foreign students created a
feeling of isolation. Besides the poor sanitation, | managed well, butthtad an emotionally
sensitive student hdmken placed in the same situation a pobivould have defetely
occurred. As far as preparation goes, I had
everything would be readily available in China, but warn students that this is not &ways
Sometimes carrying only one bag leaves you unprepared. There are simple necessities that
China does not have. Alsdo not buy an umbrella in thégBes! You can get one in China for a
U.S. $1.50. Definitely, do not expect WiFi or internet takvast in your dorm room! The

panel should be forced to answer these kinds of questions and supply the stithentsch

needed information.

Nanjingds rich history makes | earning about C
however; city tourslid notencompass this. Going to theefldential Rlace wa historic, but the

garden and City Mseum could have been replaced with visiting the Ming Tombs and the rich

history of Purple Mountain located in Nanjing. The first emperor of the Ming Dyihasty p al ac e
and tomb were located here! Only myself and another graduate student got to see it because we
stumbled upon it ourselves, along with Sun-%ea n 6 s Maus ol eum. Having a
take us to these two places in Purple Mountain on a Sgttodaplain history would have been

amazing in my opinion. Overall, this experience was exceptional and taught me how to

appreciate other cultures, work within a team setting, and grow as a person and professional.

Posin among the lotus at Mouchoakie (Mouchouhu).
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Trip and Cultural Report
Nara McCray
REU China 2012

The acute stimulation of all five senses. The sounds, smells, sight, taste and feel of China result

in an explicit sensory overload. After a month and a half of traveling and conducting research in
China, | have a somewhat wetlunded viewpointolny experi ence into the F
of China. Prior to visiting we had Chinese language and culture classes. These extensive classes
intimidated me but were predictably very helpful. Expecting unimaginable technology, delicious

food and alanguageba i er t hat <coul dndédt not be surmounte
expectations were debunked. For me, this experience was the first of its kind. Never having been

out of the United States before, let alone not having any previous research expetigence, th

opportunity was very educational expanding far beyond the lab. Experiencing China as a tourist

as well as for work allowed me to see two aspects of the country in one visit. Upon my arrival on

to the campus of Nanjing Forestry University | knew the semwould a great one to

remember . My interpretation of Chinabés food,
unigue to my personal opinion and | hope my interpretations will be inspiring and intriguing to

others.

One doesnoé6t r e emle ofzileerwarh entil sne ig forcedd {o asa unfamiliar

utensils. As you can probably predict | am speaking of chop sticks. These simple utensils were
initially a conundrum and | am proud to announce that | am now an expert. My first impression

of Chinesdood was made in Shanghai where we were all challenged by the unfamiliar wooden
sticks. Although at some restaurants forks were available, chop sticks of course were the only
way to eat the food in China. At restaurants there was also another uniqua@§jiecese

meals: the lazy Susan. This large spinning disk in the center of a circular table allowed for
everyone to share food easily. Sharing germs was not a concern although we used the chopsticks
used to eat to pick food out of the various dishgaitmn to our relatively small plate. The

silverware setup usually consisted of a small plate, like an American Saucer, for one to place bits
of food on, a spoon and small bowl, chopsticks, a cup for tea, glass for a drink and on special
occasions a smaghot glass for liquor or wine. The food was excellent, many flavors and dishes
soaked in generous portions of saucy food. The only issue was the oiliness of many foods. This
is better on ones stomach than grease but the oiliness of their dishes togetomeised to.

Al so to everyoneds surprise they did not wuse
vinegar available. Along the duration of the meal more and more dishes would be added to the
lazy Suzan. This created an excitement and antioipat every meal! The presentation of
watermelon and sometimes other fruit marked the last dish and the end of the meal, their version
of desert. | not once saw a fortune cookie!

Food, as in every culture, is a big part of the Chinese tradition. Tralif one has to wait until
everyone was present to begin eating. During special meals liquor is present and everyone is
strongly encouraged to have a small glass full of liquor/wine along with a separate glass with
another beverage. Toasts are frequsnwell as making cheers with individuals. It is considered
rude to not return a toast that is individually made to you sometime before the meal is over. It
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was acceptable to drink during all times of the day in China. Beer was sold in the cafeteria and
coud be purchased with the campus card as well as in the student store. As many know tea is a
very important part of the Chinese culture and traditions. During meetings tea was always
available, the locals are adamant in having very fresh tea. The ted &ndaderved loose leaf,
ungrounded and the leaves can be used about three to four times. During every meal tea was
served. Interestingly green tea was always served during meals in Nanjing and jasmine tea was
only served during meals in Beijing. Everateerved as a different remedy. The on campus

clinic even provided a potent tea for pain relief; no Advil or other pain relievers were available in
the store. Whether the herbs are scientifically proven to work or not | do not know but many
Chinese beliefsvere quite superstitious. Many occurrences such as the sight of a rare bird for
example bring luck to those who lay eyes upon it. Also the numbers eight and six are lucky
numbers in China. A particular trdige plant that has eight leafs on each sterery popular in

banks because it will supposedly bring financial luck. The fish is also a positive symbol
representing frugality. Many animals represent some sort of luck, for example all tombs of rulers
from the Ming dynasty have a turtle near the engaiouching its head will bring good luck

and touching its tail will bring money. Money is very important in the Chinese culture, emphasis
on saving.

Aside from their traditional beliefs, their ways of life differed much from ours as well. Traffic
was jus unbelievably disorganized. Horns were constantly being blown and many pedestrians
would fearlessly-walk through the center of busy intersections. There were separate bike lanes
for motorcycles, bikes and electronic scooters. Public transit was veitiat efficient and
inexpensive. Taxis were inexpensive as well in comparison to the United States and | found it
odd that in Nanjing it was custom that the passenger sit in the passenger seat of the taxi cab, not
the back seat. Streets during the da&yenxcrowded and chaotic. Living situations were different

as well. Although we were luckily allowed our own bed room with air conditioning, most
students on campus lived in raim conditioned rooms with up to eight other students. Rooms
were located somietes ten stories up with no elevator. All dormitory beds were the same
however; wooden planks with a pilletiiickness sized pad and a protective blanket and
comforter. The beds were hard but surprisingly comfortable. After visiting IKEA it was apparent
that this extremely firm bed style is preferred in China.

| noticed that students would wear the same outfit multiple days in a row, | withessed as much as
four days. At first | was somewhat bothered by this but then when it came time to hand wash my
own clothes | understood why, it is very arduous work! Washing machines were rare and dryers
were very uncommon judging by the abundance of clothes hanging around the city on any given
day. Things such as body lotion and deodorant were difficult to find irtdhess Body lotion

wasnbdt necessary probably due to the humid cl
wear deodorant in China! | never was bothered by the smell of body odor so | believe their more
natural and fresh food may perhaps resulbh@impotency of body odors.

The social constructs of China were quite intriguing to me. My initial arrival to the campus of

Nanjing Forestry University was shocking when | witnessed about 70% of the student body

holding hands, either opposite sex couplepairs of female friends. The male would carry the

femal ebs purse and books! Men commonly smoked
representational to a prostitute. Chinese relationships are very affectionate so | was surprised to
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learn that the igtorce rate in China was 80%! This is apparently because men leave their wives to
be with younger women who are seeking a wealthy older man. Summer is the English name of
the graduate student | worked with. She and | became very good friends and she¢alogials

during my stay in Nanjing. One day while walking in the park we passed a few dozen sheets of
paper with writing on them. Summer informed me that they were single wanted ads! It was
surprising to me that this was their version of a sort of onlating. She also unknowingly

taught me more about her culture when she confessed to me how she was upset about her
graduate assignment. Her mentor forced her to study infectious tree worms for her project when
she wanted to study soil bacteria. The hidrgia that country is such that even if you are

unhappy with a decision someone of higher status has made for you, you need to accept that
decision and be happy with it. It was apparent from conversations with my assigned mentor Dr.
Fan, who was an assistgrofessor; | was to do what | was told and not attempt to modify what
was instructed by him. | dealt with this by conforming and following the culture of the society
that | was so invitingly welcomeadto. Summer and other students were very friendilsisting

on paying for meals and overwhelming us with small gifts. Some students were quite shy at first
but then became very boisterous after getting better acquainted. Although many were shy, often
older people would stare unyieldingly on the bus or stdpe middle of the street to turn and

watch us as we walked in the opposite direction. Without any discretion or secrecy we would
often be stared at in the city of Nanjing. It was apparent that they did not consider this to be rude
or insulting behaviarAlong with that there were many things we would consider rude that they
apparently did not, such as speaking while others are presenting or answering cell phones during
speeches. Besides those small things | felt very welcome and safe in China. Tise Gleiree

very quick to give compliments and say hello to us foreigners. When in search of directions
many would walk us sometimes fifteen minutes with us to our destination. Their proximity to
others was different, arm and shoulder bumping was unnoticeglvandaccidental shoving was

not deserving of an apology.

The discovery of delicious food and the assimilation of a new eating utensil into my list of skills

was only a small fraction of all that the Peo
appreciate the natural remedies for our health problems and experienced what real tea tastes like.
Finally experiencing lab work of my own was exciting and | anticipate conducting much more
research in the future. | also aspire to travel to foreign desnifhe cultural education

component of this research experience has made me into a better communicator and | now know

a bit of Chinese! My initial expectations were off a bit, technology not advanced as | expected,;

wifi was rare! The food was delicious axpected although I longed for a burger and fries about

half way through the trip and thankfully majority of the young adult population spoke English

making maneuvering about the city much easier than expected. Experiencing life outside of the

U.S. has Bbowed me to question the mindless norms we all conform to and to appreciate the

freedom we have. Most importantly this experience has guided me to new interests as far as my
future career aspirations. After taking a class in hazardous waste managenréetestywas

somewhat sparked in the field of remediation. Working with plant growth promoting

rhizobacteria this summer has reignited that spark to possibly pursue a career in bioremediation.

It was fascinating for me to experience life in a culturerswemt. My whole life has existed in a

pl ace that is relatively young, but Chinabs c
learn about and life changing to experience.
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Climbing Purple Mountain, with Nanjing City on the horizon.

Me withDr . Ben Fan (l eft) and 6Summer d Yongx
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Trip and Cultural Report
Rakeyta Scales
REU China 2012

The Research Experience for Undergraduates program in collaboration with Alabama A & M
University and Nanjing Forestry University was a success and an eye opening experience
overall. Most of our tripvas spent in Nanjing in the Jiangsu Province of China. This trip was an
enlightening experience because | was able to better understand the Chinese culture and
language while interacting with students and professors on the Nanjing Forestry campus as well
as people of the cities of Beijing and Shanghai. | had so many expectations and stereotypes of
China and the people of the country. | thought that China was super advanced with technology
such as WiFi all over the country, they ate rice for every meal,omnpetitive with education,

and that couples could only have one child. Going to China taught me a lot about the country as
well as myself and what | am grateful to have. | had never been outside the country before so this
program gave me the opportunitytravel internationally.

When | arrived to Alabama A & M University on May 23, 2012, we had preparatory classes to
learn basic Chinese language and about the Chinese history and culture. This preparation was
very beneficial because | was able to intetphe points of views of people who were my peers

and the professors who had gone to China the year before. They gave us insight on what to
expect in China such as the restrooms and the customary meals eaten in China. Once we had the
cultural lessons, #n we knew what to expect. | was prepared to drink bottled water and hot

drinks like tea for 6 weeks. | was also prepared to bring tissue packets and hand sanitizer every
time | had to use the restroom. | think that the language portion of the prepalasses should

have been taught by a native of China. Sometimes dictionary definitions are not the same as
custom dialect and accents for different parts of the country.

Il n China, there were a | ot of ti meappewimen I
Americao or dAthis is different but | i ke i
culture but | learned to accept the Chinese culture for the way it is. When we first arrived in
China, people were constantly staring in our facekjast watching us walk down the street. |

knew they had never seen anyone like me before because | was an American but | was also black
with long braids. People would randomly try to sneak and take pictures with their cameras or

their phones. Theywouldlnl 'y sneak i f they coul dnét speak E
ask to take picture3hepeople who could speak Engliglere constantlyushing up to me to

take pictures or ask to touch my hairtékfa while, | got used toitit was like being aelebrity.

It was literally like paparazzi everywhere we went because most of the native people had never

seen anything like us before.

t h
t o

Family is very important in the Chinese culture and that was one thing that | truly enjoyed

learning about was Chinefamilies. For China to have a one child only rule, | saw a lot of

children. There were children everywhere and surprisingly mostly boys. | was able to talk to

some students about the one child only rule and get their perspective of the law. Most of them

d dnét have any personal political view on the
sibling. Apparently, if a couple has a second child then they must pay a fine for that child. This
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fine is very expensive so only the wealthy people can affordve im@re than one child. Also,

babies do not wear diapers in China. | found this very odd because all the babies had pants with a
slit where their butt was. | am still not sure how a parent will know if their child has to use the
bathroom because a baby pantell you when they have to goftenl saw parents holding their
children over trash caner even on the side of the road. | even went into a store and they sold
diapers but | never saw a baby with a diaper on. This was very shocking and unusual to me
Another thing that was interesting to me in regards to children was that grandparents raised their
grandchild. In America, some grandparents do raise their grandchildren but it is normally for
special circumstances. In China, the grandparents watchitdeea until they are about six
years old and then the child goes to school
same house as them. The elderly are shown the most respect in China and | really liked that
about the culture.

My first meal in China was the hardest day that | had thought | had ever lived. | am really big on
sanitation and hygiene and the Chinese people did not seem to care like | did. When we arrived

in Shanghai, we went to dinner and all of the food was placed in théenoicithe tabke on a

Lazy Susan. Everyone had to use chopsticks to pick up their food but people would eat with the
chopsticks and put it back into the food. | thought it was very unsanitary to eat out of the same

bowl or plate wit hk npoew pdnrd whiodm dto uk nda vd nidoft t h ey
l ong time to get used to the Chinese way of e

In China, | ate foods that | had never tried before and foods that | thought | would have never
eaten.Ifound ut what | | i ked and didnot | i ke becaus:
restaurants and most of them served similar cuisine. | ate many different kinds of fish while |

was there and my favorite was squirrelfish. Squirrelfish is somewhat simgasetet and sour

chicken just replaced with fish. It was the closest thing to American Chinese food. During this

trip, | found out that American Chinese food is totally different from traditional Chinese food.

Most of the Chi nese sWeetdikk Chinese foodiinlApnerieanTéhe only wa s n
thing that was exactly the same as American food was the spring rolls and | enjoyed eating those
when we had them. | also enjoyed eating the lotus root and pear soup. | did have a chance to go

to a Chinese buét with my graduate students one evening for dinner and Chinese buffets are

different from American buffets. At the Chinese buffet you have to grab all your raw meat and
take it to your table and then boedinthesamen a p
pot which really only cametoasimmeroi | and not a ful | boil . | d
red meats and also chicken were in the same pot and | thought of that aotassnation. |

didndét eat much t haentswaatgd tokmod whygnd btriea td tellitltera st u d
about the contamination but they didndét quite

The part of the trip that | thought was the most beneficial to me was the time | got to spend with

the graduate students that | worked with in #iefor my research. | was able to talk to them and
compare not only lab techniques but also how they were raised and taught in school. | really

enjoyed the conversations that | had with them on a daily basis. There were times when there

was alanguagebarrer and t hey didndét understand my Eng
we used translators sometimes to get our points across. | loved talking to the graduate students
because sometimes they would just want to hear me talk so that they could practi€aglish

with me. They would also ask me questions about America to see if the shows that they watch
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such as the Big Bang Theory were like American culture. Most of them wanted to come to

America to further their education because they felt likeeth&rs so much opportunity here as

far as jobs and that Americans had a lot of money. They also told me that they thought American
children were more independent and had more freedom. They told me that American college
students were able to have their owonay, jobs and homes at a young age. In China, the

parents of Chinese students pay for them to go to school out of pocket and if they ever need any
money then they have to go and ask their parents. Also, since mostly all of them were the only
childtheyt¢t d me t hat they wanted to | eave China bu
because they would feel bad. | felt sorry for them in a way because they wanted to leave so bad

and experience American culture but between family and financial circumstaose of them

woul dnét have the chance to |l eave China anyti

The graduate students that | met were very kind and always made me feel welcome. They gave
me a Chinese name after a few days of getting to know them. My Chinese name is Tang Rui
which means lucky and wealthy in Chinese. | was pretty excited to get a Chinese name because |
felt like | was apart of the culture too. Also, in China everything means something. When we
would go to museums and buildings, our guide would always tell us whatrsogmeant and

it usually meant happiness or wealth. | enjoyed the overall cultural experience in China because
it was enlightening and educational.
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Trip and Cultural Report
Jonjala Jackson
REU China 2012

Leaving for China in May, | had no idea what to expect when | arrived. | was unsure of what the
environment would be like, the food, or the people. One thing is for sure, my perceptions of
China have been changed forever.

You always see in the Chinese vies the temples and palaces, but there is nothing like being
there in person and seeing the history and beauty in person. Being in a country and learning its
history while there is so surreal. It was unbelievable. Never in my wildest imagination would |
have expected the museums to be so bedatiiti informative at the samente. Visiting the
Presidential Palace, The Confucius Temple, gardens, silk museum and other museums were
mind-blowing. | genuinely enjoyed the pictorial history and artifacts.

The China Nanjing Brocade Museum was very fascinating. It was incredible to watch authentic
silk in the making. The process was a sight to see. The best part was having an opportunity to
purchase the silk at the end of the tour.

The most touching museum waselemorial Hall of the Victims in Nanjing by Japanese
Invaders. This museum was so moving because of the history behind it. The exhibition of the
victimsd skeletal remai ns w-gartnudeem. most t ouchi

On a lighter note, Duanwar Dragon Festival was a part of a national Chinese holiday. There

was a lot of fun to be had there. There were people doing Chinese dances and martial arts on the
streets. There also were people dressed in dragon attire. Everyone wanted to takewitbicture

the Aidragonodo as well as the American students
races. They watched numerous races for several hours and seemed to be having a swell time.

The most remarkable area of China that | visited was the BglayiWetland Parkt was very

different from theareas that | visited in Shanghai and [Wamn It was a forest where plap trees

had been planted for research, but could no longer be cut down and used after the area was
named a forest/landscape. It wasbeautiful and off in the country. It was very peaceful and

quiet. The air was extremely fresh. | felt most at peace the two days that | was there; it reminded
me of home.

An additional aspect of China was different than | expected was the geograplelimiie in
China was so hot and humid, not to mention smoggy. It first, it was very difficult to breathe.
After a few days there, it became better, but there is nothing like clean air. There was major
pollution everywhere we went and you could smell thia air. One more issue was the water. It
was unsafe to drink and at times, | was afraid to even brush my teeth with it. Instead, we
purchased bottled water for our everyday use.

Before arriving in China, | had no clue about their infrastructure andieymade it from
place to place. Upon arrival, we saw some people walking, in cars, riding bikes, but mostly
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riding on mopeds. The campus was filled with bicycle and moped lots as well as the sidewalks.
This was the resident &esidesaakng. Bana of the sbutlents toldh n s p o
us that they sell their bikes to underclassmen when they graduate because they no longer need
them. | thought of this as a very considerate gesture. We mostly traveled throughout the city by

t he f ma gi listhushraveledfrdi.the $chool, to the major shopping areas and back to

the school for only 2 Yuan.

There were many interesting things about the Chinese people, but for me the most fascinating
aspect of them is their love of technology. They were alwhg#ting about the latest computer,

ipad, and their favorite, cell phone. The students were very amazed with Apple products and how
inexpensive they are in America.

Going into China, | was under the assumption that there was just one Chinese langshge. G
was | wrong. At dinner one night, Dr. Ye Tian, Associate Professor and REU mentor, informed
me that he was from a different area and his Chinese language is different from some of the
others. | learned that the language actually varies by the andadn you come from. As it is
said, AYou |l earn something new every day. o0

When speaking with the students, they told us about their educational system. They informed us
that their parents are very strict about their education and that they hardly had arneh they

were younger due to entrance exams they had for high school and college. They told us that they
had to finish their homework before leaving school, return early the next day, and leave late at
night. Sometimes, they even have Saturday clasbey. stated that the exams were very

difficult. Many students expressed interest in continuing their education in America, but the
entrance exams proved to be difficult as well as funding.

An aspect of the Chinese people that was interesting is thgs tthiat they do for fun. They cited
physical activities such as martial arts, basketball, table tennis, and badminton as things they do
for fun. Students of Dr. Fang, REU mentor and Dean of Office of International Cooperation and
Exchange, performed thedia martial arts moves and invited us to play badminton numerous
times.

The false impression of the Americanized Chinese food was the most difficult aspect of China to
adjust to. The cuisine in China is nothing like what we have in America. The foqureysed
extremely different than the food in America. There was no sugar used and hardly any salt. It
shocked me the kind of food that was served such as duck, whole fish and eel. | was not
accustomed to that kind of food and many days | went hungrpoaie vegetables. A few

dishes were tasteful such as a spicy fish dish, the flaming cabbage, and purple and green spinach
dish. The Chinese people also drank a lot of hot tea throughout the day, no matter how hot the
outside temperature was. For breakéasd lunch, they preferred a juice, which contained pulp

most of the time. In addition, for dinner, they preferred and alcoholic beverage and it was a
custom to toast with the most distinguished guest at the table.

What did not surprise me was that a &argimber of Chinese people actually like to dine at
Mc Donal dés. A great number of students expres
other American restaurants such as Pizza Hut, Subway, KFC, and Burger King.
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The most pleasant part of my trip wiae Chinese people as a whole. They were so welcoming

and receiving of us. Although some of the students were given short notice of our arrival, they fit
us into their busy schedules and made us feel welcomed and wanted. They always made sure that
we wereokay and comfortable. When out to eat, they thought about us first and made sure the
eating arrangements were satisfactory for us. They were generous and helpful in every aspect of
our daily routine, from ordering our food in the cafeteria to giving toms to downtown.

There were several people that we met that left an imprint on our hearts. The first student that
gravitated to us was Bean, who received his nickname from the famous American basketball

pl ayer Kobe fABeano Br ynashGhinesewedple favorgedbasketballp e ns t
pl ayer. Bean was our fAguardian angel . o0 Bean i
b a ¢ k s DOthee studants that made us feel at home were Victor and the other Swedish

students. They introduced us to the @Ghmightlife, which was a great getaway from the stressful

week. Victor eventually became a regular and accompanied us everywhere, even out to
restaurants and to Rakeyt a, e eating

for her birthday.

Yshineo

Lastly, but certainl
was veryexciting as her nickname. | met
her at the second culture party that we
had. She was so happy and full of life. She
mentioned that she studied in America
when she was 9 years of age until age 11.
She said that she loved it there and was
sad when she had teturn to China
because the American food was so good. She mentioned that both of her parents are doctors and
that she is currently a freshman, majoring in biology. She had a personality out of this world and
she really was | i k ecettdnky didibsightensupinydayd because sh

Overall, the trip had its pros and cons, as do any trip. However, this was an experience of a
lifetime and | took so much away from the trip. In addition, | am very grateful to have had such
an amazing opportunity and be able to share this experience in the years to come.

The trip had many difficulties just as any trip. The major challenges were understanding the
language and adjusting to the cuisines. The language barrier was overcome by using gestures;
however, tle most difficult challenge was the difference in the food. | did not overcome this
challenge. It was too difficult. | really appreciated being able to have some American food while
in China.

This is trip provided many of the students to experience iatiermal travel for the first time and

for that, we are so grateful. However, next year | would like to see the program more organized. |
would like to see everyone on one accord: AAMU and NFU. | would like for AAMU and NFU
have projects prepared for thedgnts to research according to their area of choice. | would also
like to see the activities based on interests of the students, make it more about what the students
like to do. I would most like to see the mentors and students be able to compromise more.
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Trip and Cultural Report
Joanna Kukla
REU China 2012

The Peopl e tChinahasmaudxtensive histdry that dates back to 1700 BCE. To

survive this long, the nation had to overcome many conflicts, internal and external. One would
assume that a nation like this would be highly successful and developed. However, China has

only recently been able to come into an economically stable era where it can develop into a
modernized state. Many improvements have been made within the last forty years to improve the
standard of living, yet the majority of its people are still living iniedttvorld society. | was

able to witness the great i mpact these change
exponential rate of growth and progress will bring these people into a first world society. | want

to explore why this culturally richation, with citizens that are some of the most hardworking

people | have ever seen, has been slow to follow the development of Western Society. Why did
China have a late start in this industrial modern age and what progress is being done currently
thatisma ki ng it one of the worl dds biggest econor

My experiences in China for the past six weeks have included history, culture, and language
lessons by Chinese professors at Nanjing Forestry University. | have also made friends and built
relationships with Chinese graduate and undergraduate students, advisors, and professors.
Although my time in China was not nearly long enough to allow me to gain sufficient knowledge
into the extensive history, culture, traditions, and politics of china, | teaapply what |

observed and learned filsind and compare it to how China is perceived by the United States.
Before proceeding further | want to clarify that | am stating my opinions with no intentions of
offending or disrespecting either nation orgeople.

When | learned about China in my world history and government classes, the Chinese
governmental model was always viewed as a negative way to run a country. A picture was

painted in my head of soldiers patrolling the streets enforcing laws witargnforce, very poor

people that had physical jobs involving manual labor, limited contact to foreigners, and very
limited access to good education or ability to travel and acquire a degree in America. What |

found when | traveled to various cities ihi@a was not accurate to my preconceived notions.

All the while, | am aware that what | did observe during my brief exposure to china was just a
very | imited and small part of the countryds

The people | met were not unhappigh the way their country was being governed and they

were actually very proud of all the new establishments and things that have made their country
grow economically. | learned that the great improvements and wealth in China has all been very
recently stablished. Just twenty years ago, the streets were filled with bicycles instead of cars
and the intricate highway system was fexistent. The subway system in Nanjing that we rode

is just under ten years old. The high speed rail train system that wertank trip from Nanjing

to Beijing has one of the largest networks in the world, yet has only been in operation for about 5
years. Not only did | experience this new era of wealth through the Chinese transportation
systems, but also while dining in tradnal restaurants.
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One of the most interesting characteristics about Chinese culture that | realized almost

immediately was the amount of food that was served and consumed at every meal. We were told
that the Chinese t houg ldpresgusewyouvoeat mardiftevethingi s f i e
on your plate was finished. One of our Chinese professors told us about how when he was a

student there was not enough food to feed the large and growing population and many people
suffered from starvation. The Ciase are very proud now of their ability to support society and
therefore they often indulge in large and extravagant potions when eating. My question still

remains: why only recently is this country able to flourish and catch up to modern society?

| wasnot able to understand this until our Chinese history lesson with professor Hui Gui upon
our arrival at Nanjing Forestry University. He took us back to the |atedtury, when the

United States started its great industrial revolution. During this@hiea was under imperial

rule and was in a state of sedblation from the rest of the world, with almost no trading routes

for goods or information. The British along with many other western nations took advantage of
Chinads i sol at iiausgoassiichasnOpiunota thecvelreerableacountry. This

led the country into great debt and caused other internal conflicts such as the Opium wars. After
China humiliatingly lost to Japan over control of Korea there was a flood of various reforms that
eventually lead to the end of imperial rule. The Republic of China (ROC) controlled the country
from 1912 to 1949 and had its capitol in Nanjing. We were able to visit the presidential palace
and the tomb of its main leader, Sun-gah, during our stay in Mang. The nationalist leaders

of the ROC put forth efforts to make China become more industrialized. However, it was

difficult to accomplish much at this time due to delays and interruptions caused by attacks from
the Communist Party of China (CPC) andasions from Japan. Stability was not established
until the communist party was in power and st
1949. Great advances in industry and technology were able to flourish after the death of the
PRCb6s f i r eZedohgireld7d.r , Ma

During the rule of Mao Zedong, he put forth numerous revolutions and policies because he
believed they would help China become a dominant nation. In the process he executed hundreds
of thousands of citizens and brought upon starvatiannillion others. | believe that his
policies were very counterproductive towards
much respect for this leader throughout the country. When we visited Beijing, we saw

Tiananmen Square and The Forbiddery Gith his picture proudly displayed in the entrance.

The Chinese people look up to him because he was the one that led to the creation of the PRC. A
student | talked to shared with me about how he grew up learning that Mao Zedong was a great
war hero andhe founding father of their government. He is viewed as one of the most important
leaders in their history. How can a person that did so much harm to a country be viewed in such

a high regard? Or does the rest of the world only emphasis the negatigetiiaingave come

from Mao Zedongds rul e?

Propaganda plays a big role in any government
shed a positive light on communism and the many actions that its government has enacted and
enforced. However, in the Ued States, any governing state related to communism is portrayed

in a negative light and automatically associated with a ruthless dictatorship. | was taught in my
school about the casualties, mistreatment, an
ruling. The American media also broadcasted the protests in the 1990s at Tiananmen Square. In
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contrast, the Chinese government has full control over the media and limits freedom of speech.
Therefore, the Chinese people may be misinformed or completely inaiggards to the

negative things that have come from their gov
between the leaders and the people, there is also a barrier preventing the people from speaking

out against the government.

Students that | teracted with would ask me questions about my family and in return they told

me they didndét have any siblings and it was |
was like growing up and how much pressure was placed upon them to succeed.thdntfefe

time as children was spent taking summer classes or studying for entrance exams. However,

when having this conversation with me, they were always very careful not to give any negative
opinions in direction to the government, parents, professeoemyone in a position of leadership

and seniority above them. One student | met s
or how the government enforces law, they prefer to have that form of order. | agree with this

student in some regardbgere are many things about this communist nation that | experienced to

be very beneficial and that would do a great deal of improvement if carried out in the United

States.

The first night in Shanghai | was sitting just outside the hotel after dark and | saw various women
walking home alone from either work or the grocery store. As an American female | was always
taught never to walk around by myself at night especiallych suarge city. The crime rate
throughout all of China is much lower than the United States. | experienced the same sense of
security in all the cities | visited. The only form of crime | felt threatened by was having my

purse or wallet stolen in largeosrds.

Upon our arrival we were told that giving money to beggars and homeless people was illegal. |
was told more than once that China has done a lot to eliminate the amount of unemployed
homeless people in its country and that almost everyone has @omeffjob. | believe this

initiative is very beneficial for the country and can be compared to efforts made in the U.S to
help people in poverty. However, the poverty level in China is well below the level in the U.S.
There is also a much wider gap betwéee social classes in China. It is difficult for a person

born into poverty to have even close to the same opportunities as someone born in the upper
class. There needs to be many more efforts to make that gap smaller in order to bring the entire
Chinesenation into a first world society.

The biggest difference | observed between the culture in the United States and in China was how
homogeneous or uniform the culture and people were in China. Although China has many
ethnicities, it appearedto me thtée y wer e all very similar. We ¢«
China without being stared at because of how
poto of many different cultures from al/l over
streng h s . I n the case of Chinads history, the pe
allowed for greater predictability and created a society that is much easier to govern and control.
Then again, the diversity in the U.S has its strengths becaudif#nent cultures are combined

together to form a strong union yet each individual is able to preserve the independent mind and

all owing for the Arebel 6 or individual thinki
body is what creates antapes a society.
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My time in China allowed me to experience a society that is very rich in their culture and

tradition but also has a fast paced and exponentially growing economy. The people | met were
some of the most polite and generous locals | haveatted with in a foreign country. They

were very open to conversation and to practice their English. | learned a lot about this great
nation and some of the significant events that shaped their future and contributed to their modern
society today. | beliexthat their slower start to modernization was due to struggles with

isolation and imperial rule in the #&nd 14' centuries. It was interesting to be able to compare

how history is taught in China versus how | learned it in the U.S. | became moreoaware

different propaganda that is used by both nations as a method of persuasion. With all the
progress that has come from the past forty years, | think China is on a steep and rapid curve, well
on its way to more and incredible advances. | will be watchitiga new insight on how this

country will grow in the next few years and possibly become the number one superpower in the
world.

My new REU friends and | with a group of graduating seniors from NFU. Me (left), Emily
Summers (middle), and Erin Brdukl (right).
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Trip and Cultural Report
Calvin Means
REU China 2012

China is a beautiful country full of exciting places, vibrant landscapes, interesting food and
generous people, possessing all of these great attributes gives this country the name it truly
deserves, fAChi na t he oppaetaniyttoistudy hbroad infagy chuetryigr ant e
considered a privilege, but | was especially excited and honored to have the chance to study in
China for it has been a dream of mine since childhood, that has truly been fulfilled thanks to
REU. | must say had many expectations upon arriving to China, some which were confirmed

and some demolished. These expectations helped build my China experience. They gave me a
sense of the differences and similarities that | share with the people | encountered. | feel
sametimes it can be difficult to see how similar you are to a person when the world has classified
them as being different. The only way to break these stereotypes is to go interact with people of
the world and form an opinion for your own. While in Chirteatl the chance to see some

amazing historical attractions, meet some great people and eat some interesting food, it was truly
an experience.

China is a country with fiv¢housand years of history, making it one of the oldest civilizations
known to man. Tis gives China a rich culture that citizens are very proud of. While in China |

had the opportunity to visit, temples, gardens, and ancient royal burial grounds. The Forbidden
City was one of these fascinating places that we visited. It is one of therésstved imperial

palaces in China. The Forbidden City was breath taking. It is full of massive halls, elaborate
offices, flawless statues, and intricate artifacts. As we walked through the palace it gave a sense
of time travel  Itmadéme fgelasiftl was & raembee df thebrayal Eamilg. In
ancient times the inside of The Forbidden city was only viewed by the emperor, his family and
his workers, so being able to go inside and view things of royalty was an unbelievable
experience fome.

Another beautiful place we visited was The Great Wall. The Great Wall is truly unbelievable. It
is five thousand and five hundred miles of breath taking scenery and brick work. It was amazing
how far it stretched and how high it was. While walkabgng the wall there were times | felt as

if | was walking vertically upward. This was because the wall is built on a very mountainous

terrain. The Great Wall is one of Chinabés maj
there. This gave us chees to not only interact with natives but also other foreigners like
ourselves. The wall was obviously too |l ong to
to climb it all. While walking along the wall | began to notice carving8luinese chacters
withintheb r i ¢ k s, |l didndédt wunderstand what they mea

they were carvings from the workers that helped built the wall. It wall is truly a work of art, with
just one look you can easily see the hard wdeklication, and pride put into building it. It was
just amazing to see something that old that was not in a history book.

We dso held the chance to visit ancient royal tomb. It was the tomb from the Ming Dynasty
called the Dingling tombs, aldmown as the Tomb oft&bility. It is the tomb of Emperor Wanli
and his two Empresses. This is an underground tomb so we had to travel down many stairs to
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reach the doorway. As we walked across the threshold of the tomb we began to see piles of
Chinese mpey thrown in one particular spot. We were told that particular spot was where the
empress coffin would sit in ancient times for the public. After entering we went down a long

drafty hallway that opened up into this large room with three thrones insidse Tlirones were

for the Emperor and his two Empresses. We were told that Emperor Wanli loved his tomb so
much that while he was alive he would use it as his office and sometimes have parties there. The
amazing artwork on the thrones really fascinatedAdter leaving the throne room we entered

into the largest room of them all the coffin room. This room had three coffins in it, one for the
Emperor and his two Empresses, alongside these coffins were tons of small boxes made of wood
that held all theirbelbpgi ngs. Thi s was truly a buri al grout
to seeing, it was truly amazing.

China is not only a country rich in history, but it is also a country filled with beautiful landscapes
and terrains. While in China we had theube to visit three places, and each place offered a
different type of scenic terrain. We started off in Shanghai, which the largest city in the world. It
has a population of about 19 million, so the landscape was for the most part flat. Even though
thatwas the case the massive skyscrapers and fancy restaurants made up for the lack of natural
beauty. We only stayed in Shanghai for two days, but those two days were full of excitement and
entertainment. While we were there we went to an acrobatic showas lamazing. The acrobats

did intricate and sometimes dangerous stunts that really had the crowd excited. After we left
Shanghai it was time for business we went to Nanjing where we spent six weeks, conducting
scientific research. Nanjing was full of lusigdar forests, rice farms and beautiful gardens. It

also had a city aspect that was busy and sometimes chaotic. Driving for me would have been
impossible in Nanjing but somehow the native managed. After six weeks of research we left
Nanjing and went to Bgng. Beijing is the capitol of China and it's also a massive tourist
destination, so this city was constantly packed with people. While in Beijing we had the chance
to visit many temples and historical attractions. It was amazing.

The Great Wall is notrdy one of the biggest tourist attractions in the world; it is also surrounded
by some of the most beautiful mountains | have ever seen. The wall is built along the Yuanshan
mountain range where it creates a dividing line from northern invaders in atiesit The

landscape around China is stunning, the mountains are full of green vegetation, and the lakes
seem as wide as oceans. While in China we had the privilege to see a plethora of natural beauty.
Even though China has many different types of lamussthe most common type | got a chance

to see were mostly forests, lakes, and mountains. That was espeglitant to me because |

am a biologymajor. To have the opportunity to explore and see new plants and trees that | have
never seen before andlearn how some plants we may use for one particular job can be used in
so many others. The one plant that really stuck out in my memories from my visit to China is the
poplar, or as we may knowas the cottowood. The people of Nanjing really take pridehe

Popl ar . It has been the backbone of most of t
different uses, such as medicine, wood products, shelter, oriental, perfume and it is even planted
to stop erosion. We were told when the poplarwasr oduced to Nanjing, th

sky-rocketed. The reason this tree is in such high demand is because it makes strong lumber and
produces beautiful lontasting panels for flooring. This is especially important because
construction is constantlyoghg on in China, and strong wood is always needed. While in
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Nanjing we had the chance to visit a poplar forest. They were beautiful lush trees with wide
leaves great for shade.

The food was also a major part of my experience in China. The food waisetiefiifferent

from the food that I 6m custom to eating, but
Chinese people find it extremely important to share meals with their love ones and converse

while eating. Every meal that we had was prepared hellyitvith garnishes, and decorations

on the plates. We would all sit down at a large circular table with about eight chairs. First we

were served a drink of our choice; your drink order could range from tea to hard liquor at any

time of the day. That wame thing that | definitely found to be different. People in China do not

mi nd having alcoholic beverages for |l unch or
guests. | was told that drinking with meals makes for a better conversagafly found that to

be interesting and sometimes entertaining to watch. After the drinks were poured the feast would
begin, and literally | mean feast. The waiters would always bring so much food out to the table;
everyone would be stuffed before desdeven though eight people shared a meal there was

always enough food and there was always a variety of food. A typical meal for us in China

would have about eight to ten different dishes such as beef and vegetables, steamed shrimp,
dumplings, different typs of soup, and of course rice. Even though the main courses would vary
one thing definitely remained the same, the dessert. Each meal would end with a plate of fresh
fruit, sometimes it would be sliced watermelon, cherry tomatoes, cantaloupes, or honeydew
melon.

The food was definitely a major aspect in building my experience, but the people helped build
memories | will never forget. | have to say at the beginning | thought the language barrier was
going to be a major problem, and at times it wasHripeople were so patient and generous the
barrier just faded away after a while. | had the privilege to come in contact with some really
great people in China. The generosity and hospitality was genuine in every person | met. |really
did not expect thtafrom people who | did not know, but it was refreshing to experience it. While
living on the campus of Nanjing Forestry University for six weeks, | had the chance to interact
with some of the students there. They were all kind of quiet for the mostupéritas obvious

from the blank stares that they wanted to ask questions. Working in the lab was also a major part
of my life in China. My lab mentor was a graduate student at the university. She barely spoke
English but she was very helpful with explénngs to me whether nonverbally of through

Google translate; which we used a lot. The students would always say they rarely see foreigners
from America, so they would ask questions about America and what it is like. They seemed very
interested in learningbout my culture and the things that | was interested in. While walking
through the city people would constantly stare and take pictures of us. It was a little frightening
at first, but | learned to just go with it. That part was definitely out of my ablife. It made me

feel like somewhat of a celebrity. It was fun to help fuel their curiosity if only just for a little

while.

To have an opportunity like this is once in a life time. | am truly honored to be a part of a
program like REU that allows yogrpeople that are preparing to start a career to experience
firsthand all the aspects of their career field. | believe programs such as this one are important in
making a career choice because it gives you insight on what trainings are needed and what is
expected from you in your field of interest.
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Trip and Cultural Report
Rashidah Farid (MS candidate)
REU China 2012

Socialism: A simple toilet?

Days had passed since our arrival in Shanghi without a single overt sign of communism
especially not a thirdvorld country. | was in awe of the manicured flowers along the highways,
tallest skyscrapers | had ever seen, and friendliness of our tour guides. The magnitude of
population size, for an introvert, was a bit unnerving. And | began to wonder under what
circumstance could a set of collective ideas be readily accepted by so many people. From the
beginning, | wanted to know were these ideas of socialism so beneficial to the people or were
they just too powerful for the average person to ponder escapingptieatively the Chinese
people accepted communismthout obvious opposition.

Typical Chinese toilet.

We were just outside the city limits at a rest stop when | first experienced the Chinese toilet; later
named the porcelain holeremember the gitk of seeing the toilet and wondering how could
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anyone be used to this. | continue to rationalize that if Chinese people were using a western toilet
they would be equally as disgusted. And perhaps the idea of wanted to sit on a toilet is so
repulsive thaeven in their own homes they would find it repulsive to sit. But these stated

thoughts are completely oppositevdiat! had seen in hotels and nice banks. Western toilets

were obvious not repulsive to upscale businesses or wealthier people in China.

Of course in private homes, no style of toilet is better or more sanitary than another; it is only a
matter of cultural preference. But | was struck by the common logic rationalizing the Chinese
toilet that uniformly changed if you are wealthy. More intergstChina has found western like
toilets, on which you sit, in a Han Dynasty tomb ddiack over 2000 years. Why then are the
essentials of the elite in China consetbd u n s a byithe aommadn majoritySymbolism is

very important in China. | was amek at how a simple toilet could say so must about the

sodalist strength over a people.téilet is a toilet; but | was really saddeiby the concept of
teaching aidea ofsanitationas a pure truth to the majority, so that only the wgalfhperclass
maintain their symbol (western toilet) of power. Even in my apartment at NFU, with the western
and Chinese toilet, my Korean and Chinese roommates would not even try it! Instead they used it
as a broom and mop closet. Even after | cleaned it, they wottdyreowestern toilet in their

own apartment; they insisted that sitting is nasty and would only use the traditionaMdilet.

knew that a toilet was such a big deal?

Traditional Values and Personal Conviction

During our weekly social events, a common topic was cultural differewbes) were often

discussions of parental rolaad how they shapecah i | d & A strbng infarenegvas but on

following parents instruction absolutely. Chinese students seeavéothe impression that

American young people disregard parental instruction and have the freedom to live as they

choose. Coming from a conservative background, | also grew up under the traditional views that
parentsd views ar e sestgentsUthiek, werkleesyshoak fo hdatthat Ch i n
such conservative views exist in many different cultures without the U.S.

Additionally, | was most appreciative to have light conversation with some of the female

Chinese students at NFU. We werevetym!| | i gent and bursting with
Chinadés future. | was i mpressed by their inde
majors in Environmental Ethics and Conservation. They share stories with me about their drive

to travel ad views about delaying marriage. And | shared my drive for a doctorate in genetics

and how | could not wait to become a mother; they laughed and seemed a little relieved. Perhaps
they were afraid that by yearning for a career somehow might automaticaii them into a

woman that did not desire a family.
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Listening to them reminded me of listening to my grandmother tell stories about the gifficult
seeking education and redefining being successful as becoming more than a Mrs. | felt so
honored just to be there alistento their dreams, as they poured them out unapologetically. |
could feel from tones of their voices, they wdesperatéo beheard- appreciated and

applauded for having a dream beyond what has been designed for them. More than the Great
Wall and the first Ming Dynastyombd which were amazindy | appreciated the beautiful
opportunity to share my believes of what it means to be@ern woman; education, family
values,ndependenceyersonal moral conviction is always more important than obedience, and
respect for tradition is it not just a fallacy. The great part of China for me was learning to
admire the strength and persearae of Chinese women; | am very thankful to National Science
Foundation, Alabama A&M University and Nanjing Forestry University and/iadl contributed,

for this eye opening opportunity.
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Trip and Cultural Report
David Farris
REU China 2012

China is acountry with over 1 billion people, a cultural and history that dates back further than

most other countries can even trace back, and food that can be tasty, strange, enjoyable, greasy,
healthy, not so healthy, andstepTeaffihimtpesnajorot s ui t
cities could seemed to be disorganized as truck, car, and bus drivers had to share the road with
people on bikes, mopeds, and on foot. Even with the chaos, there were never any serious
accidents, though a few fender benders hedetlaere. There were both upsides and downsides

to going to China, but for anyone that likes to travel and experience a new place with little

western influences, China is one of the places to be.

Comparing the Major Cities We Saw

Shanghai is the biggesity in China by population, but when you look at the building styles
compared to Beijing and Nanjing, you can see (or at least | did) more of an international
influence. As the financial capital of China, it seems this city has seen a growth witlastthe
decade that few other cities in China (and even the world) have seen. | went to Shanghai last
time | was in China, but seeing it once was not enough to keep me from being in awe of the size
and beauty of this city, and | say this living very closdlésv York City. Visiting the Bund was

still an awesome experience and seeing the different buildings shows the incredible growth in
such a short time a major city can undergo. Traffic in Shanghai can best be described as
organized chaos. It was loud andstantly moving with beeping horns, ringing bike bells,

moped engines, and pedestrians waiting for the right time to cross, more so than another city |
have been too. One thing | am still impresses me are the small things in the city. For example the
express ways for the city are all lined with flowers, and the number of parks you can see while
driving through city.

The main city the REU group stayed in Nanjing, which was completely new to me. Nanjing

might be much smaller than Shanghai, but it is ilows right a major city. Land area is about

six times larger than New York City, but the population is about équwéh little over a 8

million people. The city was large enough to keep people busy, and had a life of its own.
Exploring the city, oneof Chiads hi st orical <capitals showed t
China and China that was from the 50s and 60s. The city seems less use to having foreigners, to
me, because there were fewer translations than more touristy cities like Shanghai and Beijing. A

In most cases the translations are understandable, but there a few times | had to scratch my head
and other ones | just laughed and took a picture.

Nanjing also shows many different types of land use practices, because my project was
surveying birds in dferent types of habitats, | got to see forest, park, and agricultural types of
land use around the city. | feel really lucky | got to visit parts of the city the other students did
not get the opportunity too. This included seeing the slums and peakiegmake shift homes
under bridges, growing their own food (either for sale or to eat themselves or possibly both.
Nanjing although a lanélocked city, is on one of the most important river deltas in China, the
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Yangtze River. | gotto cross one of tiidest suspension bridges in the world over the Yangtze
and see how important the river was to transport goods via ships; the number of barges that | saw
using the river was breatkaking.

The historical sitesrerealso cool to visit. Two tombs, thetgiwall, Purple Mountain, the
downtown area, the Confucius Temple are all places that were fun to explore. Dr. Sue Yab s
Mausol eum and the first Emperor of the Ming D
are both very beautiful. It was a mounta green oasis in the middle of the city. The highest
peak, which | went up to twice, is 438 m above sea level. My favorite path ways to take up the
mountain were the smaller, little used, froaved ones because of less people and disturbance.
The Confuaus Temple has a huge shopping area, but my favorite part (because | do not like
shopping) was the actual temple with the statues of Confucius and his students. | went to the
temple with Erin (another student on the trip) and Victor (a foreign exchardgnsfuom

Sweden, studying at NFU); | was most impressed by the traditional, live Chinese music show
that was performed.

Besides the historical places around Nanjing there are also urban centers. Nanjing 1912,
Xinjiekou, and Hunan Road were also furetglore. Nanjing 1912 is a huge outdoor mall

complex, with restaurants and shép@® be honest | was more interested in the restaurants.

Xinjiekou is the urban center of theciyhi ch had shopping mall séand
three my favorite plackevisited was Hunan Road, because it was completely devoted to eating

and a lot of traditional Chinese food and international food is offered there. The first time | went

to Hunan Road, | was with my friend that lives in Nanjing, but attends school iitlaad

another student from the REU program. It was fun to eat a lot of new food or even food that

tasted better than the cafeteria food at NFU.
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The third major city we visited was Beijing, the capital. Although we only stayed for a few days,
we got tosee and experience a lot. Climbing the Great Wall a second time does not make it any
easier, the Summer Palace and Forbidden City were also-a&atd (I wish we had more time

to explore), and the food was awesome. Beijing, in my opinion, is a cregsdpelNanjing and
Shanghai. Although there are some signs of international influences and more tourists, Beijing
has a | ot of sites that show Chinads ancient
but Beijing is really something specialhere the modern day Chinese government officials can
walk to where some of the last dynasties ruled over China. It seems to be a way of the modern
Chinese government keeping roots with its ancient history. The Forbidden City is also located in
the centeof Beijing .Also since the Olympics, the air quality was a bit better (but still smoggy)
compared to Nanjing and Shanghai. Because Beijing hosted the Olympics in 2008, the
government put tighter air quality regulations on the city than other places aadjreenery

was planted.

Life on Campus

Life at Nanjing Forestry University was to me very similar to life at my school. For instance, it
took me awhile to walk around on both campuses before | stopped taking the long routes
everywhere or really gettingst. The campus stores were stocked with almost anything you
wanted, junk food wise (Chinese brands or selections of course), and cafeteria food ranged from
delicious to fAnever getting that agai nmy. Al t
school, it seemed to get smaller as the time passed and | became more familiar with the buildings
(there are four that look very much a like). The campus was in itself very green, and seemed like
an oasis in the middle of concrete jungle. To summavizg one of the other REU students

said, the sidewalks were built around the trees instead of over. This really goes with being a
forestry university, being a green oasis in a jungle of another type. However, the river that flows
through the campus needdot of work; we were lucky if we could not smell them in the

morning or night when we walked past.

While we stayed at NFU, we had the pleasure of meeting other undergraduate students that
helped us adjust even more to living on the campus. The stdehfsofessors as well as the
international staff all made sure that we had everything we needed to be comfortable and
adjusted well to living on campus. They all helped and it was nice talking to them for the first
couple weeks (before they went homethat scheduled weekly parties. The parties gave us more

of a chance to interact with undergraduate students and talk about culture differences and learn
more about each otherdéds ideas and countries.
mean wedid not get stared at by the students or even some of the staff. The lunch ladies, when
they first saw us, did not know what to make of the Americans as we attempted to order the food
we wanted, mostly by pointing or guessing off of a menu. Even witlatiggibge barrier, with

the little words we did learn they tried to help us. Like most schools, NFU had other

international students as well. There were students from Sweden studying Urban Design as well
as students from Iran and Korea. Another aspectropuaa life that was new was that everyone
seemed to live on or near the school during the term. The professors had their own village on the
southern part of campus, while the graduate students usually stayed in one of the tallest buildings
on campus, oftewith seven roommates each. The undergraduates did not fare much better in
some cases with anywhere from four to six people sharing a room. The international dorms
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were more apartmetike and only four rooms with one person to each room (they are haer t
most dorms at my school).

Food

| think if you travel outside the United States or even leave your own state, there will be food

that is new and amazing. In China, the food was almost all new. Chinese food in the United

States is nothing like that in China. Moreover, the types of dstased to change slightly from

place to place or cities all have their own specialty. For instance, the specialty of Nanjing is
salted duck while Beijing is known for Peking
known for noodles. Rice waerved with almost every meal (honestly, my family does the same

thing) and most meals from restaurants were made to share. Some of my favorite food was eel,
duck, anything that was spicy, sweet and sour pork, and roasted duck. Some food that was not

my taste would include chicken feet, tendons of various animals, and some sort of meat jelly

slices. | am not so sure a lot of Chinese people eat these dishes because they always seemed left
over, even at the dinner s homamealstidwelcoméus s choo
and when the program had ended. Food is a big deal in China, and it seemed no matter where we
went, there was always excess (it could be that our appetites were not suited for the amount of

food, but | know my grandma has said sheildgrefer to pay my college tuition instead of my

food bill). One of the reasons for the excess, | heard from more than one person was that China

did not always have an abundance of food, and many people went hungry, and now that

everyone can be fed thaye very proud of this and present way too much food for people to

possibly eat. One of the small things | will miss is getting fruisually watermelon at the end

of each meal, and eating in a group environment where you can and are expected to talk

people for a long time instead of gobbling up food and leaving within twenty to thirty minutes.
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Cultural Events/ Tourist Attractions

Many of Chinadés most famous tourist attractio
attended were algafluenced heavily by the culture. We saw an acrobatic show in Shanghai and

a Kung Fu show in Beijing. Both exemplified two areas of physical activity that China is famous

for and also value, and are very impressive. The historical sites in Nanjing ifind 8e now
protected and attract tourist from around the
Nanjing and the Ming dynasty tomb in Beijing. Both were impressive and showed the history of
China. Sun Yat Sen was the leader of the Republic ofeCftihe short lived democratic

government) and the Ming tomb dates back to Imperial China. Instead of covering up this part of

the history, the Chinese government and people seem to treasure these and other historical sites
that are also important cultungse. China is a country full of history and a culture that is tied to

it. Sites like the Great Wall and Forbidden City are both culturally and historically imgbrtant

and just fun to explore.

Modern China

The greatest pleasure of going to China was gabm country as its growing and building some

of its infrastructure. This makes a lot of the equipment (like metros or subways, highways, and
buildings) newer than someone like me is used to (NYC can date a lot of the infrastructure back
a century or morgor instance the subway lines).There are still some problems, such as the air
guality that every developed nation faced during their development period, and still face today.
The smog in Nanjing was thick enough to block out the sun on some daysndwhestly say |

saw the sun twice in the month | was in Nanjing, once in Shanghai, and once in Beijing. Going to
a developing nation also made me a little more thankful for the little things that we have, like
Wi-Fi or even internet that constantly worksseeing a blue sky instead of smog

Smile for the Cameral!

As a tourist in China, | felt sometimes like | was an attraction too. Although | have been there
before, | never could get used to the random people taking pictures with me or of me. it was sti
kind of fun though, and some of the students in the REU group had it happen to them more than |
did or dragged me in the pictures with them. Some of the students at NFU were no exception;
there were quite a few group pictures of us with graduatingrsesunal even more with random
students. Going to China as a foreigner is becoming a panda and walking-qreople are just
amazed that someone looks so different from themselves or anyone they have seen. Although
China has 56 different ethnicities, thajority- Han Chinese make up more than 90% of the
population, so it is more unusual to see someone that is darker skin or different hair or eye color,
especially i f the people come from rur al area
NFU gave us this name) was fun, a little annoying, but amusing all the same. Most people would
stare even when | stared back or waved. The younger people usually waved back and giggled
while the adults just stared or took picture.

Conclusion

China was as gréan experience the second time as it was the first time | went and | would like
to go back again one day. The culture, food, people, and history makes this a country worth
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visiting for anyone that is interested in learning about different cultures asdttikravel. The
cultural experience was great and seeing structures older than the United States had a great
impact on me.
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Trip and Cultural Report
Iwo Gross
REU China 2012

My first aspirationgor coming to do research in China began in late November of 2011. |

received an email from a former colleague whose friend was looking for undergraduate assistants

to aid him in his PhD research. | could hardly believe my luck; | thanked my buddy for

recommadi ng me, then qgui c kehttptheRhD €udlentl wauksbonn an e me
come to know as Kevin Messenger. The next few months were tumultuous as Kevin and |

exchanged longer and longer email threads, concerning the status of his grant ateliottier

| ogi stics. I n that time | Dbegan research on C
tutor, and anxiously waited for a call or email guaranteeing my ticket. Finally, Dr. Elica Moss

ended my torment with a phone call, and | could not hatiithg around the lab as she

confirmed my assigned research project.

| f there was one thing | | earned from this tr
risks through the Center for Disease Control (CDC) website. It may have the beginstdyut

similar to the predator searches available online, it gives you nothing but needless paranoia. So

for the couple of weeks prior to our flight, my worst fear was not getting envenomated by a

snake, but rather getting bitten by a tainted mosaurigating unclean meat. | welcomed

Kevindés overall apathy to my fear, since his
mosquito bites and a relatively sound stomach.

Healthrelated issues aside, | felt relatively prepared for China betordeparture. For one, |

had managed to find a Mandarin tutor at the start of my spring semester. Ximing Yao was born

in Northwestern China, so she possessed the fluency and Chinese culture savvy you do not

expect to find in Charleston, Illinois. On toptbht, Kevin introduced me to various Chinese

living conditions, people and fauna he photographed and documented in long herpetofaunal

forum threads. The final nail in the worepffin came from each of the anecdotes and bits of

advice | heard fromthe AAM st udents and faculty whodbéve tak:
to say | was anxious but ready for what | was aboekperienceBut oh, how wrong | was.

My first few hours in China werené6t very pl ea
land ng, was the gloomy overcast that stretched
sort of pollution or simply extensive cloud cover, but it was present far more than what | was

used to in the States. It was at its worst the first day | cafNanpng, especially because it hung
unusually still and gave everything a radioactive tinge. It was rarely more than a thin and dreary
layer of clouds, but I still began to cherish clean sunlight whenever it came through the gloom.

The second observatooma de was by no means negative, but
ever witnessed. Itds worth mentioning the Chi
word or phrase for when trying to move throughac@®wdo met hi ng anal ogous t
meofnooming througho. My tutor explained that

an Al édm sorryo only after youbve nudged someo
a large crowd with a single destination (e.g. bus, train, plane,doah) you should expect to be

cut in front of or shoved a little. l'tds not
most likely meant no offense at all. My favorite example of this was butting luggage with an old
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woman about half of my heigl@nd a fourth my weight) who was trying to cut me off as we
scrambled to a train from Chengdu to Yichang.

Following that same logic, | would argue that Chinese people go about driving in a similar

fashion. After arriving at Pudong International Airponty éirst objective was to reach the train
station where we would rendezvous with Dr. Wa
off of experience, Kevin found us the right bus and we got on (also my first brush with line

cutting). Since the bus was eddy full when it reached us, Kevin and | were forced to stand at

the front against the luggage bins; from there, | had a good view of the road in front of us. The

roads in Shanghai are marked to help guide traffic, but the throngs of whirling trafficgmay

no heed. In China, turn signals are rare and lane changes are overly common. The only rule
everyone follows is that larger vehicles always have the right of way. But however chaotic, there

i's a certain harmony bet vommansease and thescarthorre Thee, an
big difference between the US and Chinese when dealing with the horn is that in China it is not
blown out of anger, but simply to make others aware of your presence. This is more than

necessary on windy mountain passeas iarhigh traffic areas where the minimum safe following

distance does not exist.

After spending a few hours searching for Mr. Wang, we retrieved our tickets and boarded our
train with minutes to spare. The trains in China have three overnight sleepingeanents. The
soft-sleeper is most preferred: Two sets of bunks in a compartment with a door; tiséclearts

are less expensive, with two sets of triple bunks, no door, and a harder mattress; less expensive
still, the hardseater have uncomfortableomomy class seats. Mr. Wang was kind enough to
purchase soft sleepers for us, which I later came to realize was a very generous decision.
Anyways, we arrived in Wuhan late the next morning. We were only there long enough to
purchase our tickets and waitrfa bus to drive us to Yichang, the largest city in such close
proximity to Shennongjia. Once in Yichang, we walked a few blocks until we reached Yichang
West, one of the two train stations in the city. But once we got there, Kevin directed us to a street
corner where he began asking for a driver to take us into the mountains. At this point, the group

of men was shouting prices at Kevin until we
anxious because this whole deal reminded me of a bulletipgint one of t he REUOGS
packets which stated very clearly not to accept rides frortnarx i 6 s . It only got
the man | ed us a wayo6s down into an alley to

already a person in the back seaitl the driver declared we were picking up another man once

we departed. Here, Kevin explained that these drivers are incredible hagglers that fit as many
people into their cars before even turning the ignition. In past years, Kevin had been forced into a
backseat with three other people, one sitt.i

g
mi ddl e seat, | was relieved the driver di dnot

n
0
The road sign heading off our destination read Mu Yu Cun. After settling into a heth, K

phoned his friends Xie Dong and Mr. Yang to have dinner, and they both accepted. That night |

had one of the spiciest soups of my entire |1
green eggs the consistency of cold gelatin. It turned outKked s f ri ends wer e act

at Shennongjia National Geopark. They were Ke
China. Although we didndét survey the Geopark
specimens from their collection (maoyf whi ch Kevin collected), anc
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facilities. Although these park managers smoked like chimneys, they were the most hospitable
and | oyal men | 6ve ever met.

The next day, we had secured a car and were travelling to an even mote vdlage about 3

hours further into the mountains. On our drive, we reached elevations of 2650m above sea level,
and marveled at the magnificent views seen from such a summit. According to Kevin, our next
destination, called Ping Qian, was crawlinghihabdophis nuchalig snake in the same genus

as his target species, al o nPgtohoihrogs jerddmigandv e n 0 mo u
other species. Upon arriving, we quickly set off for my first herping trip in China. In no time, we

had seen thevo lizards species, as well as many snakes comprising 4 shéddts bad catch

for one hour. After lunch, we continued our search in another area. All of a sudden, Mr. Yang

spotted a snake moving into a pile of rocks. As it dove into a crevice, Kabbeyt its tall,

thinking the head had descended further into the pile, a safe distance from his hand. Surprisingly,
the snakebés head was actwually right at the en
knuckle of his right hand. This would not haween a problem, except that this particular snake

was aProtobothrops jerdonii.

The next few minutes were quite interesting. At first, Kevin seemed fine. He had the snake safely

by the nape of the neck when he mentioned the fact that he was bittenglmvéut have not i
he didndét say. After a few seconds he decided
grabbed at the opportunity and began photographing the snake. After about three minutes

however, Kevin was to starting to feel nauseatad,v@as also experiencing sensation in his

extremities. That was when he finally agreed with Xie Dong and Mr. Yang to go to the hospital.

And that was when | got worried. The walk back to the car was over uneven ground, which did

not quell the fact Kevin waslowly losing motor control in his legs. | trailed behind with our

equipment, ready to catch him if he fell backwards away from the support of his two friends. In

the next three minutes we had gathered our luggage and had gotten Kevin into the back seat.
Despite my objections, someone had put a tourniquet on his arm. Kevin was conscious but not
responding. When we were able to successfully sit him upright in the back seat, we began the

long drive back to the hospital. Within minutes, Kevin had recovaredgh to tear the useless
tourniquet off of his arm. Five minutes | ater
relax. Jerdondéds Pit Vipers have relatively we
around the bite. Somehow, the venomwadae t o spread throughout Ke\
any localized necrosis. With only two swollen arms, the only medicine he should have received
was fluids and a dayodés rest.

Against our wishes, Kevindés fri enhkewaspentve us
the next four days doing our best to explain how mild the bite actually was. At one point,
Kevindés official doctor called in another, so

asked what sort of snake it was that bit Kevin, and wirepresented them with photos, she said

it was impossible. They actually could not believe he was still be alive after that sort of bite.

When they denied the snake was actually venomous, | showed thenugliosages of the fangs

on my camera, and theyélly conceded. Although our days at the hospital were unbearably

long and wasteful, they did give me another opportunity to observe (and be observed by) the

local people. The ward we were in housed a couple people who would soon become regular
visitorsb t he foreignersé room. Many just preferre
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talking (common among the elderly all over China), while others quickly began to talk with us.
One person in particular that Kevin and | found helpful was the nurse irechaogf u s . | don
remember the exact Chinese name, but she laughingly translated feeytwol abl e name t o
sheepd. She knew enough English that she was
Aconditiond. She al so t rstoate the extremepsense di @ineses e | f  t
hospitality by taking us out to dinner at her
with train tickets to Chengdu, and Kevinds pa
f

bite). Even though Kevins | i e was never in danger, she wa

Once Kevin was released from the hospital, we immediately took an overnight train (hard
sleeper this time) to Chengdu to attend té\sian Herpetological Conference. Although |

w a s ndsenting at the conference, I still enjoyed attending the talks. International conferences
also always push me to succeed in both higher education and my own research ventures. | envy
those professors and graduate students who can sit together anddliscasses and failures. |

want to have that level of respect and familiarity with the top minds of my field.

The one issue | had with the conference is that many of the presenters were not very
accomplished English speakers, so the dissemination oféiseisrch often relied on the

information presented on their slides. | dono
mandatory for the talks to be given in Englis
learn English faster. There werejush st ances where | could tell a

much better presentation if allowed to speak in their native tongue. | just wish the language
barrier would be less of an issue.

The one other benefit to KevirmtdShensangjikiredodert e wa
to photograph the snakes we captured. When we returned to Mu Yu, we were greeted by another
one of Kevinds old friends, Wong Ming, and an
we returned to Ping Qian and continued hegpvhere we had left off. We found a few other

species, includin@ligodon ningshaanensia snake that Kevin had recently discovered after

being lost for over twenty years. Kevin also made it clear we wanted to catch the viper that had

bitten him, but wavere not able to. Apart from the magnificent snakes we caught in

Shennongjia, the other aspect | will also dearly miss is the people. All of the park managers, as

well as Yang Jin, had become my good friends after only a time spent together. The meals (the

best in China) we ate just prior to leaving for Nanjing were bittersweet, some of the best times |
can say | 6ve had in China. At this point | <ca
do my best to try.

The week | spent in Nanjing was tpirelaxing and at times a little boring. | was at a loss at what

to do for the first few days, so | watched movies and enjoyed the air conditioning in my room.
Though I 6m not proud of it | there was not m
paper, since | had no idea what the project would end up being. Thankfully, the other students

and faculty (both from AAMU and NFU) were quite welcoming and | spent time in the field or

lab with a few of them. Nanjing was also the first chance | had tolizecigth the other

students in our REU group. With all of us together in such a big Chinese city, | relished the
opportunities to explore (and get lost in) Nanjing with the all of them.
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Finally, Kevin and | were on our way to Hainan. | was giddfyrtally begin doing some actual
research and some of the most intense herping of my life. For the first time, neither Kevin nor |
had any clue what the living conditions or herping would be like at any of the field sites. You
could imagine our surprise wh@®r. Liang, a professor at Haikou Normal University and our
primary Hainan field expert, put us in two
hotel would soon become something of a headquarters, where we could rest and recuperate
between isits to different field sites. It was also there that | began gathering related articles soon
to become my references.

We visited four sites while on Hainan. The first was Tong Gu Ling, located on the eastern most
reaches of the island. Being so closéh® coast, Tong Gu Ling was the lowest of the three sites,
with elevations along our surveying path ranging fre8bgn asl. This site also presented us

with the most tropical conditions out of all the sites; the humidity rarely dropped below 85%, and
heatindex easily reached over 32 degrees Celsius every day. We considered the disturbance
level to be quite high in Tong Gu Ling. Although there were areas of forest still intact, many
swathes of land had been cut down and made into rice patties. Therdsoexresarprising

number of houses, farms, cantinas, and inhabitants in the area, which most likely accounted for
the numerous roakills we found. We considered Tong Gu Ling as the least rich site, with only
16 herpetofauna found (9 anurans, 4 snakes3dizdrds) after three days.

The site we visited was called Mt. Li Mu (or Li Mu Shan). Li Mu Shan is located in the very
center of the island at 650m above sea level. The weather was milder and far more comfortable
than Tong Gu Ling, thanks to the elewatiand the lower humidity. Although Li Mu Shan was

not originally one of the field sites we were supposed to survey, it turned out to be one of the
best. In three days, we found 22 species (13 anurans, 6 snakes, and 3 lizards). The area had
moderate levelsf disturbance and development, but new construction was on the rise. It would
be interesting to see how this would affect richness and diversity in the next few years. For now,
at least, the levels are high enough that roads have been built and hawimeageg easier,

r

but traffic and habitat destruction have not

Diao Lou Mountain (Diao Lou Shan) was the third site we surveyed. Located only about 50
kilometers to the southeast of Li Mu Shan, Diao Lou Shas the highest of the four sites,

ranging from 750m to 980m asl. The park itself was very pristine and quite large, spanning over
three counties. Due to limited access to transportation, however, we could only sample a small
spatial and elevational areBlevertheless, this cloud forest yielded 23 species (15 anuran, 1
caudate, 2 snakes, 5 lizards) in 5 days of searching. It would seem that five days were not

necessary to properly survey at such high altitudes. Looking at previous surveys done in the area,

herpetofaunal richness seemed to be much higher in the surrounding areas at the base of the
mountain. Whatever the case, we were all very giddy to have found the only salamander of
Hainan,Tylototriton hainanensidJnfortunately, the snake diversity wasappointingly low.

Our final site was sort of up in the air. We had a new area in mind but there was no room for us
to stay there. Finally we settled on a second trip to Li Mu Shan; we were excited to explore the
areas we had yet to survey, and the m@visuccess we had in the area gave us confidence.

However, the Hainan government had other plans in mind. Dr. Liang contacted us saying that the

Kevin was not allowed to legally conduct research on national park land without certain permits.
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Sincethelawwas passed recently (how recently, we dc
descend the mountain and stay in a town outside of the preserve itself. This area was at about

180m asl and composed mostly of differing crop plantations. Surprisingly, we folspedi®s

(8 anurans, 9 snakes, 2 lizards) in just two days. The drawback is that many of the new snake
species discovered were roadkills, due to the frequent road use by vehicles. | would recommend
further surveys done at this site, and possibly some expariments testing how such a diverse
community can survive in such a terrible habitat.

If you ask any herper whether they have regrets about a receittdepmghey will usually say

yes. l'tos difficult to f ispediesbrhaay singleemjectbui c a l m
you always keep that possibility at the back of your mind. This trip was no different. We found a

total of 62 species of reptiles and amphibéan salamanders, 24 frogs, 10 lizards, and 25

snakes. Of these, many wereergty discovered (or newly splitquite rare, or just plain

awesome. Since this was our first expedition to Hainan Island, we were bound to make some
mistakes when choosing field sites to survey; and surprisingly, even the Hainan government was

at odds wih us at the end of the trip. But overall, | was absolutely satisfied with the huge range

of species we found in the numerous Chinese ecosystems we surveyed.

Additionally, | could not be happier with the entire experience, herping aside. | can list many
negatives about the triputd on 6t t hose only make the trip mor
remember? | could never anticipate the state of my next meal, bed, or bathroom; Everywhere we
went, people stopped and stared, and the bravest did their basttoonversations with us;

Despite the arduous task of carrying my entire life on my back and in my arms, | was proud to
say that | covered a greater proportion of that nation than | have of the United States. And | could
never forget tlbongthgwayw Xié Dong) Mr.wang and Vong Ming, the park
managers in Shennongjia; Yang Jin, our lovely intern and bubbly translator from Shennongjia,
along with Weigun Lucky and her adorable daughter; Drs. Liang and Wong from Hainan Normal
University (HNU); Li Ming and all of the graduate students from HNU who accompanied us to
each site; Mr. Chen, our fearless-teadcigaretteloving driver in Hainan; and everyone else

who helped us and fed us along the way.
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Me«\ﬂ(l’éft)“\)\./itﬁ Kevin Messenger dniWong Mng stahding ona peak overlooking Shennong
Valley.

Evening festivities with (left to right): Wong Ming, another faculty from
Shennongjia Geopark, Mr. Yang, Yang Jin, Kevin Messenger, and myself.
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Abstract

Soil compactness is an essential component of any ecosystem. Soil compaction, or an increase in
soil bulk density, has been noted by the FAO as a global environmental concern due to
compactionds negative ef f e cidfesaredthaturbbneatienrandi r o n m
forestry can cause highly compacted soils, which can contribute to city management crises and to
the collapse of ecosystems and economies. In this study we assessed soil compactness levels at

six sites, each representingfeient land use types: Bamboo Forest Farm (Site 1), Broadleaf

Forest (Site 2), Poplar Plantation (Site 3), Urban Forest Park (Site 4), Campus of Nanjing

Forestry University (Site 5), and City of Nanjing (Site 6). Compactness was measured in PSI of
resistace to penetration by a soil penetrometer. Data collection was completed in a grid pattern

at the four forested sites (Sitegl), and at random points in two urban sites (Sites 5 and 6). Data

was analyzed using statistics and geostatistics. Mean comgmwutiaes for each site were
compared using Microsoft Excel 6s ANOVA, and e
different (p<0.05) compactness. Lowest compactness was found at the natural Broadleaf Forest.
Variance at each site was also compared. Tledbvariance was found in the Poplar

Plantation, and the highest variance was found in the city of Nanjing. Aysenaf

semivariance using GSaas performed on each of the gridded sites. It showed the highest
semivariance in the Poplar Plantation, with negligible semivariance at the other sites. Citywide
analysis of Nanjing compaction showed a centralized zone of low compactness, with more
compated soils as distance from the center increased. In order to protect the functionality of
Chinabés vulnerable forest and urban environme
monitored and managed.
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Introduction

Soil compactness is an important component of overall ecosystem quality. It has been a widely
studied topic in ecology, as compacted soils can lead to many adverse effects on the affected
ecosystem. When soil particles become packed more tightly togaithend water space in the

soil decreases; field studies and laboratory compaction experiments have shown that soil faunal
biomass and abundance of soil animal populations decrease with increasing compactness
(Beylich et al. 2010). The same pattern is féor soil microbial communities (Beylich et al.

2010). Compactness, along with penetrability, have been shown to effect biotic factors at many
levels in ecosystems. High compactness has been found to lead to habitat abandonment by
burrowing birds (Henebgr2009), decreased reptile abudance (Garden et al. 2007), and reduced
shooting success of barley in agricultural settings (Reintam et al. 2009), to mark a few examples.
In this study, we are concerned with both forest ecosystems and urban ecosystetast and p
success is of major importance in each. Compacted soils make root and shoot penetrability more
challenging and in many cases can impede plant growth (Reintam et al. 2009). This effect, along
with reduced microbial communities that may support plamivtjr, can lead compaction to

cause reduced plant success. Plant establishment is essential for ecosystem structure and function
in all land use types, including agriculture, forestry, and urban green space.

As China becomes increasingly urbanized, ithesome essential to study soil compactness in
urban systems as well as more natural systems. High compaction is often associated with the
main activities of urbanization, such as construction of buildings and roads. Soil is a major
provider of ecosystem sgaces, and compacted soils cannot perform these services in the same
ways that less compacted soils can. As outlined in Dominati et al. 2010, soils play an important
role in water storage for plants, in support of human infrastructures, and also imftayadion.
These functions can all be disturbed my compaction of soil. Compaction of soils by definition is
the closing of spaces in between soil particles, and this creates a soil surface that is less
permeable to water diffusion (Scalenghe 2009). Winempaction occurs on a large urban scale
where much of the landscape is already covered in impermeable material, water is more likely to
cause flooding. This is an important issue for the welfare of city dwellers and city managers
alike.

Edmonson et al2011) compared soil compaction levels in urban systems with compactness in
agricultural systems. It was found that urban soils in a United Kingdom city were less compact
then soils in agricultural areas of the same region. Also, it showed that soiletewnaited over

a wider range in the urban area versus the agricultural areas (Edmonson et al. 2011). However,
many urban areas of China are much more newly developed than the areas in the Edmonson et
al. study. The urban area of Nanjing has doubled in@reathe past twenty years, increasing in
area by 43,544 hectares (Zhang et al. 2007). With this in mind, it has been found that newer
urban soils are far more compacted than older urban soils (Scharenbroch, Lloyd, and-Johnson
Maynard 2005). In this stugdye aimed to quantify compactness of new urban soils in the

rapidly developing city of Nanjing, China, where urbanization could conceivably have a much
more negative impact on compaction. Additionally, much of the soil areas that have been or are
in the pocess of being converted to urban land are quality agricultural areas (Zhang et al. 2007),
where though soil is fertile, it is also likely that soils are already highly compacted.
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Il n a world where over one t hi redfordofestrg putposesf Ear
(FAO 2005), it is necessary to put attention towards the effects of forestry on soil compaction as
well. Many studies have shown that both plantations and bamboo farms have caused

deteriorating soil conditions, including increagernpactness (Liao et al. 2012, Wang et al.

2008). In this study, bamboo production forests and agroforestry were assessed for soil

compaction | evel s. I n 2008, approximately 25%
forestry of different types (Wan 2012). With over 23,000 hectares of land devoted to forest
production (Wang, 2012), it 1is critical that

continued yields.

Instead of investigating agricultural soils as a comparison, we will foctrested areas of

Jiangsu Province. For the purposes of our study, it is useful to measure compactness in various
forested areas and compare these levels with compactness in the city of Nanjing. This study aims

to assess compactness in these two ecosystemsr ban and f orest, as the:¢
most vulnerable and valuable ecological and economic assets.

Materials and Methods

This study was performed in June, 2012 in Jiangsu Province, China. Six different sites in Jiangsu
Province, China were dsen for analysis in this study. These six sites were labeled as followed:
Bamboo Forest Farm (Site 1), Broadleaf Forest (Site 2), Poplar Plantation (Site 3), Urban Forest

Park (Site 4), Campus of Nanjing Forestry University (Site 5), and City of Na§iteyq).

Sites 1 and 2 are | ocated in Nanjing Forestry
forestry site for the school (Jurong, Jian§stt A5 6 Nj]N 119 A09NJE). Site 2 is
Forest Garden in Dongt ai E). Skeid4astogased in & cBy2p#&i7 Nj3 7 njN
Changshu, JiangsB(1 A1 8 NjN 120A36NJE). Sites 5 and 6 are
Province (32A03NjN 118A46N|E) .

A soil penetrometer (Agriculture Solutions) was used to measure compactness at select points.
Thepenetrometer gives a rough measurement of topsoil compactness by measuring resistance to
pressure applied to a small metal cone meant to break through the soil. All soil compaction
measurements were recorded as pounds per square inch (PSI) with thés devic

Sites 1, 2, 3, and 4 (the forested sites) were assessed in a grid pattern. Data points were taken
with the penetrometer at every meter in a grid, with the grid sizes as follows: Site 1: 8m x 30m,
Site 2: 10m x 30m, Site 3: 6m x 30m, and Site 4: 1(BOMm.

At Sites 5 and 6 (the urban settings), point locations were chosen at random. At Site 5, 12
locations were assessed. At each location, between 11 and 24 compactness measurements were
made randomly in surrounding soils. At Site 6, 36 locations weesssd. At each location,

between 4 and 18 compactness measurements were made in the same manner as Site 5.

Data was recorded and put into Microsoft Excel spreadsheets. It was later analyzed using
ANOVA in Excel. The geostatistics program GS+ was then tesed a variogram analysis.

Inverse distance weighted analysis was also performed with GS+ to make contour maps.
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Data was first analyzed using Microsoft Excel. Mean compactness, standard deviation, and
variance were calculated for each site. As listed in Table 1, the highest compaction was found on
the campus of Nanjing Forestry University (Site 5). Second highegtaxiion was found in the

city of Nanjing (Site 6). Lowest overall compaction was found in the broadleaf forest (Site 1),
which had a mean compaction of just 40.7263 PSI, over 21 PSI lower than the next highest site,
the urban forest park (Site 4) at 623@4PSI. Variation is given in the form of both standard
deviation (Table 1) and variance (Figure 1). Highest variation in compactness was found in the
city of Nanjing (Site 6), with the second highest variation found at the urban forest park (Site 4).

Results

Lowest variation by far was found at the poplar plantation (Site 3).

Table 1.Mean and standard deviation of soil compactness values at eachJstiegsu

Province, China, 2012

Site | Site Description Mean + Standard Deviation
1 Bamboo Forest Farm 67.3077 + 24.8659
2 Broadleaf Forest 40.7263 + 22.7598
3 Poplar Plantation 80.8333 + 14.6698
4 Urban Forest Park 62.0432+ 31.9827
5 Nanjing Forestry University | 106.5722 + 24.5894
6 City of Nanjing 84.0228 + 33.3018
Mean Soil Compactness
~ 120
@ 100
@ 80
£ 60 -
8
£ 40 -
0 — T T T T T
Bamboo Broadleaf Poplar Urban Nanjing City of
Forest Forest Plantation Forest Forestry Nanjing
Farm Park University
Site
Figure 1. Graph of mean compactness at eachisifgangsu Province, China, 2012
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Variance

1200
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800 —
600 +— —
400 +— —
200 +— —

O T T T T T 1
Bamboo Broadleaf Poplar Urban Nanjing City of
Forest Forest Plantation Forest Forestry Nanjing
Farm Park University

Site

pPst

Figure 2. Graph of variance in compactness at eachrsiléangsu Province, China, 2012

Statistical analysis of the site means was pe
ANOVA was run between each site, and in every case the site means were significantly different
(p<0.05) from one another. An ANOVA test of all six sites was also performed, and it showed

that the site means are statistically different (p<0.05).

The geodttistics program GS+ was then used to assess semivariance at each of the four gridded
sites (Sites H4). Isotropic models were used in order to assess the effects of distance, not
direction, on compactness. Variograms representations are shown in FigurBse3f value

was used to determine levels of semivariance. At Site=0,616 and the range was calculated to

be 7.35 m. At Site 22#0.605 andhe range was 1.89 m. At Site 3:6.853 and the range was

7.35 m. At Site 4,7=0.290 andhe range &s 2.85 m.

Isotropic Variogram Isotropic Variogram
1163. DDD —r 657. HDHDHI‘\DD
TEET —dal (=t = S 50 goU
: §
5
§ @ 164.
0.+
0.00 522 10.44 15.66
00' 00 547 10.35 15.52 Separation Distance (h)
Separation Distance (h)
Exponential model (Co = 60.00000; Co + C = 600.50000; Ao = 0.94; r2 = 0.605;
RSS = 18747.)
Exponential model (Co = 150.00000; Co + C = 1043.00000; Ao = 0.95; r2 = 0.616;
RSS = 54402.)
Figure 3. Bamboo forest farm (Site 1) Figure 4. Broadleaf forest (Site 2)
semivariance, Jiangsu Province, China, 201 semivariance, Jiangsu Province, China, 201
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Isotropic Variogram
Isotropic Variogram
552. (] ] (=] e
242, m]
ore—es—= Y O0po oo
: is1. E 414,
E § 276.
g 121 £
E ]
@ 138,
60.
0.
0. 0.00 490 9.81 1471
0.00 513 10.27 15.40 =
Separation Distance (h) Separation Detancs 0
Exponential model (Co = 91.60000; Co + C = 220.00000; Ao = 1.89; 2 = 0.853; Exponedtia) madel (Co =10.00000, Co 3 £ = 21010000, 02063 .2 D 20
RSS = 1125 RSS = 11076.)
Figure 5. Poplar plantation (Site 3) Figure 6. Urban forest park (Site 4)
semivariance, Jiangsu Provin€hina, 2012. | semivariance, Jiangsu Province, China, 201

GS+ was also used to make compactness scale maps of each gridded site (scale in PSI, grid
measurements in meters, Figures0j to help with visualization of patterns in compactness.

0.00 :
0.0 10.0 20.0 30.0 4z

0.0 97 19.3 290 37.7

125

Figure 8. Broadleaf forest (Site 2 ompactness diagram, Jiangsu Province, China, 2012.
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0.00

116

Figure 10.Urban forest park (Site 4pmpactnss diagram, Jiangsu Province, China, 2012.

To help visualize compactness patterns in the city of Nanjing (Site 6), a scale map was made
using our data from random GPS points (Figure 11). A variogram was also created to analyze
semivariance of city comptness (Figure 12). Range was 0.0360 4r6l.462.

69



Soil Compactness
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Figure 11.Soil compactness in Nanjing city (Sitesgale in PSI) Jiangsu Province, China,
2012.

Soil Compactness: Isotropic Variogram

828. O
n -1
g 621 | =
f =
£
S 44 m|
E
o
(]
207.
0.
0.00 0.03 0.07 0.10

Separation Distance (h)

Exponential model (Co = 110.00000; Co + C = 626.70000; Ao = 0.01; r2 = 0.462;
RSS = 86176.)

Figure 12.Soil compactnessemivariance in Nanjing (Site §Jiangsu Province, China, 2012.

Discussion

Because all of the site compactness means were found to be significantly different from one
another (p<0.05), we can conclude that some difference between sites (treatment, management,
conditions, etc.) is causing this difference in compactness

The two highest compactness means were found in the two urban areas, the campus of Nanjing
Forestry University and the city of Nanjing (Sites 5 and 6). This fell in line with expectations;
urbanization and the activities that stem from it lead tocswiipaction. However, this result is in
conflict with the Edmonson et al. study, whic
wi despread compaction in greenspaceo (Edmonso
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compaction found in Nanjing coulzk related to the newness of the soils or the intensity of
urbanization.

As depicted in the compactness diagram of Nanjing (Figure 11), the least compact soils were
found in the center of the city, while soils became more compact farther away froiy the ci

center. In the GS+ analysis of semivariance, the range of the variogram was found to be 0.0360.
This is the smallest range in comparison with the other sites. This indicates that our data
calculated a very patchy distribution of soil compaction withandity. This was expected as

well, as soil compaction is known to be influenced differently by each of the many land use types
that occurs in an urban area (Scalenghe 2009).

All four forested sites had lower mean compactness than the urban sites vkt mean
compactness was found at the broadleaf forest (Site 2). This result is probably due to the fact that
this was the most natural site. Site 4 (Urban Forest Park) was highly trafficked and managed for
recreational purposes. The other two foresi¢es (Site 1 and 3) were both managed for forestry
purposes. Harvesting and other labor intensive practices were put into effect at these two sites. A
recently published metanalysis comparing natural soils with plantation soils (at 73 sites in
aroundthe world) showed that soil bulk density was 12.5% higher in plantations than in
neighboring natural forests (Liao et al. 2012). Our data support this finding, as the more natural
broadleaf forest was ~50% less compact than the poplar plantation andes#08rhpact than

the bamboo forest farm.

More specifically, at Site 1 (the bamboo farm) management for bamboo growth and harvest was
being undergone. According to data from bamboo studies in Southern China, traditional bamboo
farm management techniquesvie led to erosion of soils (Wang et al. 2008). Because many
cultivation practices like digging, weeding, and harvesting are performed in the spring rainy
season, soil degradation is even more pronounced and soil depth has been found to decrease over
time (Wang et al. 2008). The erosion/compaction feedback loop is implicated in this system,

with one process inciting the other and vice versa. These practices in this case have most likely

led to the levels of compactness found in the bamboo forest.

The anaysis of semivariance at each of the gridded sites showed only weak semivariance at each
site. However, semivariance was strongest in the poplar plantation (Site03833), as can be

seen in Figure 6 in comparison withvelues from Figures 4, 5, and This relationship is also
reflected in the result that the Site 3 had the lowest variance in compactness overall. This even
compactness characteristic could be the result of forest management practices that perhaps offer
low compaction techniques, lowstlirbance overall, or very evenly compacting forestry

methods.

Patch size, or scale of the change of compactness can be assessed using the semivariance range
values for the mapped sites. Among the forested sites, patch size was smallest at the broadleaf
forest (Site 2). The range of the variogram at this site was calculated to be 1.89 meters, and
beyond this point spatial correlation is essentially zero. It is speculated that patch size is smallest
in the broadleaf forest due to the more natural, undistustate of this forest in comparison with

the other managed sites.
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Due to the time restrictions of our study, compactness was measured in PSI of resistance with a
soil penetrometer. In order to allow for more direct comparison with other compactriiss, st

it is desirable to measure soil bulk density, a component more widely used in soil science. Also,
in our assessment of compaction in Nanjing city, all data points were collected along the
roadside. Edmonson et al. (2011) speculate whether roadsigeaction is representative of
compaction in city wide green spaces, as the roadside is just one subset of soils found throughout
a large urban area. With more time and resources, it would be beneficial to sample wholly
random points throughout the citather than use only those accessible by road. For the forested
sites, limited time and resources also restricted the grid size that could be assessed, and the
number of total grids as well. Ideally, multiple grids at each site could be measured aneflinclud

in the analysis.

Conclusions

This study showed a clear difference in soil compaction between each of the study sites. The

most urban areas had the highest compaction, and the most natural site had the lowest
compaction. Urban areas and forestsaret of Chi nads most i mportant
vulnerable to the impacts of soil compaction. In order to keep both of these ecosystem types
healthy and functional, city land managers and foresters should monitor soil compactness and
manage for lessomnpacted soils. As China becomes more and more developed, increasing stress
will be put on forest resources and on urban areas alike, so this issue will only continue to grow

in importance. Research on soil compaction should increase with the incregsifigasice of

its implications.
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Abstract

Power laws aresed to describe patterns in timegural world. They can be used to sort through
the chaos and complexity of nature to fewblogicalorder. Four tree species native to China
were measured in thghort termstudy, the PoplafPopulug, Ginkgo(Ginkgo, Willow (SaliX),

and BambodBambuseag to see if they followed a power lawTwo different analysis were

used on the same data aneytineveal a confounding variable. Differences in results show that
neither can be trusted. Two possible reasons for this may be the variations in the quantity of
branches measured and different strategies of growth between species.
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Background

In viewing the world in all its complexity, one might think it a daunting process to look for
patterns. Attempting to understand earthoés n
They can be used to describe anything from population size toflsoés. Power laws can

characterize ecological patterns that repeat themselves over broad scales, so they are considered
as figeneral features of complex systemso (Bro
relationships between distribution patt®for branching patterns.

Since plants cannot move to suitable environments, they must modify their growth and
development to suite the prevailing environmental conditions (Yang and Midmore, 2004). Most
species can modify their crown shape and root tactire to favor the growth of their growing

parts sited in resouragch patches in heterogeneous environments (Hutchings and de Kroon,
1994). Despite this change in growth, it could be possible that there is a fundamental mechanism
within a regulatory athway that follows a power law.

Power law distributions have been largely reported in modeling real life pheng@rietmaet al.,
2012) Power laws are usually displayed in a rank/frequencyolgglot Power laws tell us
that the size of the eventiisversely proportional to its frequency, however; some scientists
dismiss power laws as a statistical phenomenon (Pinto et al., ZDd2josscheck the method
of statistical input for possible error, a comparisbtwo types of rank/frequency legg plots
were created.

A few tree species were tested for power law relationships in a recent study in Huntsville,
Alabama (see Chen and Burton, 2010). Their study found that two of the most common tree
species in North America, loblolly pine and the sugaple, follow the same power law and
immature trees of red maple do not follow the power law (Chen and Burton, 2018js
paperthe power law relationshipsere tested in trees in other parts of the wotlte tree
branches of poplaiPppulug, ginkgo (Ginkgo, willow (Sali¥), andbamboo Bambuseadewere
teded in China to see if these power law relationships are possibly universal worldwide, or
localized based on environmental conditions or the species of tree.

Methods and Materials
Location and Trees

Data was taken at the Yellow sea forest garden in Dongtai, GhiRa (4 76 3 70N,). 120. 31¢
Dongtai is a land of coastal plains which were mostly comprised of old tidal flats (Chung et al.,

2004) Tree branches of four ginkgo, four poplar and willow trees were measured. Trees

were selected at random at the tree plantation based on height and accessibility. Juvenile trees
ranging from 258450cm in height were preferred because they are a manageable height and

already display reasonable grow8ince these heights were used error was avoided by not

selecting smaller trees. Data derived from bamboo individuals was measured in a previous
experiment by students at Nanjing Forestry University.
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Measurements

Trees were bent down for better acoafssvery branch. Measurements were taken with a
measuring tape to the nearest centimeter for every branch. The tree height was measured first
followed by tree branches measured from top to bottom. All measurements were recorded into a
lab notebook.

Data Analysis

Data from these measurements was processed using excel and ANOVAs data analysis. First the
branch lengths were sorted into length categories and the logarithm was taken of those values to
make the »axis. Then the number of branches fietitinto the categories was counted into a
frequency. The logarithm of each frequency was calculated to makeatig. YA best fit linear
regression line was added ang&uared valuesf each data set were analyzed.

Two data analysis were used, trdy difference in setup is the categories for thexis. In the

first analysis, length categories included all previous consecutive branches that were shorter (for
example, <20cm, <30cm). In the second analysis, branch length categories were mutually
exclusive to other lengths (for example;2@m, 2630cm).

Results

Figure 1 through figure 4 show the power law relatiopstior different tree species by using the

first analysis, and figure 6 through figure 9 show the power law relationshipgféosedt tree
species by wusing the second analysis. Ginkgo
and 0.679 respectively (fig. 1 and fig. 2) in the first analysis and drop to 0.477 and 0.368
respectively (fig. 6 and fig 7)Bamboo species (figt) plateau at a branch length much faster

than other species. Willow trees have the greatest R squared value of 0.826r(fige 3irst

analysis and 0.691 in the second analyBiamboo trees have the smallest R squared value of

0.358 (fig. 4) in tle first analysis but it is 0.690 (fig. 8) inthesecoAdl | t ree speci esd
display outliers due to the inclusion of the trunk measurement, which was counted as one of the
branches. Figure 5 compares Risquared valuesf each tree speciesd canpares them to the

two different analyses
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Ginkgo First analysis
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Figurel. Power law relationship in Ginkgo tree
branches, first analysis.

Figure2. Power law relationship in Poplar tree
branches, first analysis.

Willow First analysis
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Figure3. Power law relationship in Willow tree
branchesfirst analysis.

Figure4. Power law relationship in Bamboo tree
branches, first analysis.
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R-squared value of different tree species

M First analysis
H Second Analysis|
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R-squared valuef four tree speciexomparing two analyses.

Figureb.
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Figure 6. Power law relationship in Ginkgo tree Figure7. Power law relationships in Poplar tree
branches, second analysis. branches, second analysis.
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Willow Second Analysis Bamboo Second Analysis
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Figure 8. Power law relationship in Willow tree  Figure 9. Power law relationship in Bamboo tree
branches, second analysis. branches, second analysis.

Discussion

Different treespecies may have different strategies of growth. Even within the satiesp

there is some variance. According to the first analysis, ginkgo and poplar trees show a moderate
correlation to the power laws. Willow trees follow a substantial correlatitre first analysis,

and a moderate correlation using the second analysis. Further speculation might include the
sample size. The branch quantity for the willow tree was very high compared to the ginkgo and
poplar and this could lead to a higher R sgdavalue. Perhaps further measurements of poplar

and ginkgo trees may improve the correlation to the power law.

Bamboo species didnodot display any significant
but a moderate correlation by using theosecanalysis.Bamboo species were assumed to be

different initially because it is a grass, and bamboo is known to utilize their energy differently.

They use rhizomes and combine energy for new shoots through an established rigandrko

reaches theimaximum height afte8-5 years.

More factors thatnaycontribute tahe distributionpatternsof plant brancheareevolutionary
processes and resource competition. Since the trees werel latateree plantation, they

display even spacing and have minimal competitidlthough those variables were excluded,
different tree species may have different strategies for success. Considering the findings about
other tree species in Alabama (Chen and Burton, 2008), onlseteftee from competition and

well into their growth display correlations to a power law.

Depending on what stage of growth an organism is in, it may be capable of a range of
proportional growth. Makarieva et al (2003) suggested that bioenergetics basdd on either
primary or secondary processes within an organishs can be seen in the graphs as the first
half and last half of each data set seem to follow separate lines. After a certain point the plots
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seem to become saturated. With mandestanding of chemical pathways of regulatory
systems, there could be countless additional factors that contriibeedscrepancies between
analyses

Conclusion

Limiting conditions such as tree height and accessibility may have created more utiegrtain

when comparing branch lengths because other possible growth factors were not included into the
sample size. There are many differenoeisveerspecies and sometimes within the same

species. Power laws in the branching patters of the trees inuttysstentontradictory if you

compare both types of data analyses, but there is some correlation within all species depending
on which data analysis is use@iven the differences by using the two different types of data
analyses, neither data analysia b& trusted. It is much more complex and perhaps some
confounding variables are affecting these results. No correlations should be pointed out with and
certainty under these conditions.
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Abstract

China has become most impacted by environmental issues, chiefly due to a dramatic rise in
urbanization within the past fifteen years. We want to explore the ecosystem service of air
quality and how urbanization and forest cover may impact the valuegqiaity. Our research

aims to access the severity of the issue of air quality, report variation within a province in
southeast China, measure daily temporal dynamics, and determine the main sources of these
pollutants. This research took place withiml @nound the Jiangsu providence including:

Nanjing City, Changsu, Dongtai, and Yixing. Five categories of land use were represented by
these sites: urban, urban forest, plantation, bamboo forest, and mixed bamboo/broadleaf forest.
Particulate matter antkgative ion concentrations were measured to analysis air quality.

Regular statistics and geostatistical techniques were used in data processing. Results show high
negative ion concentrations can be seen in the natural or more forested areas, while low
concentrations are seen in the more urban areas. No clear pattern was shown in the city when
observing aerosol, but relationships between particulate matter were seen based on the diameter
of the pollutant measured. Air quality was also shown to be thet Wwetween 10 am and 2 pm

daily. We can conclude that episodes of poor air quality in the Jiangsu province can be attributed
to a variety of sources, but during the month of June agricultural burning may be the main cause
of unhealthy air quality. Air cplity follows a landscape gradient from greater concentrations of
negative ions in natural or forested areas to less concentrations of ions in urban areas. Variation
within the city of Nanjing was random, with little variation between land use types msiye

have originally thought would be impactful. This may be due to the large turnover rate and
transport of small particles. Even in the areas of less human disturbance and vehicle emissions,
large amounts of particulate matter where observed. Edpegian surveying the smallest

particle size, PMo.
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Introduction

Ecological services are those services and products produced directly from sound and function
ecosystem processes. As human population growth rises so does the increased need for more
ecological services provided by ecosystems, but ironically the exploitation of ecosystems by
growing populations and human activities leaves ecosystem service management a more difficult
task. Natural resources are not invincible or infinitely obtainaleironmental impacts of
anthropogenic actions are becoming more perceptible with obvious proof of compromised air

and water quality, declining species, increased geographical ranges of pests and diseases, and
rising levels in atmospheric G@nd many dter pollutants. In 2005 the Millennium Ecosystem
Assessment was commi ssioned, and they found t
services are being degraded or being used unsustainably; furthermore, they predicted degradation
of ecosystem serviceés worsen into the century, considerably affecting human-estig

(Collins and Larry 2007). The main problem ecosystems face is these drivers causing global
environmental change: G@nrichment, nitrogen deposition, climate change, biotic invasions,

ard land use choices (Tylianakis et al. 2008). Each driver affects the components of the
ecosystem in complex and various ways. Every driver can be influenced in some way by air
guality, the topic of choice in this study. The ability of forests to proeaddogical services has

been studied consistently in the last several years. Economic stimulus has lead to emergence of a
number of mega cities since the 1990. Nanjing has been categorized as a megacity, this is a city
with a population of 10 million amore because of its high peak in urbanization. This

urbanization trend is likely to continue into the future for Nanjing and other megacities in China.
Air quality in most Chinese cities has improved, but particulate concentrations such as PM2.5 in
mostChinese cities are still far above the World Health Organization Air Quality Guidelines.

Over 70% of energy comes from coal combustion, creatinge®@3sions; 2.55107 tons was

emitted in 2005.

Methods

This research took place within and around thagku providence including: Nanjing City,
Changsu, Dongtai, and Yixing. Five categories of land use were represented by these sites:
urban, urban forest, plantation, bamboo forest, and mixed bamboo/broadleaf forest. Particulate
matter and negative ioroncentrations were measured to analysis air quality. To measure aerosol
concentrations in the air the TKI Model 8520 DustTrak aerosol monitor will be used. The meter
range for particle detection is 0.002.00 mg/ni capable of the detection of both finetpzulate

matter (PM ) and large particulate matter (R§yland having the ability to detect airborne
contaminants such as dust, smokes, fumes, and mists. Along with aerosol monitoring, the
amount of negative ions in the air will be measured giving wesamate of how fresh and pure
theair at each field site is.

Regular statistics and geostatistical techniques were used in data processing. Geostatistical
analysis within the program GS+ will be used to determine any spatial or temporal variation in
air quality between sites. Using the sampled points, | will iotatp and apply the simple
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kriging method to approxi mate
not directly measured.
Results
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Contour Maps: Urban PM
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Discussion

PM,sand PMowere shown to have a positive correlation in occurrence. With a high
concentration of PM, we should also be aware of the presence of fine PM and their associated
health concerns. PM increase dramatically from 1:09000(midday). Possible causes afh
particulate matter include traffic, temperature, humidity, and agricultural burning, $Pldws
uniformity throughout the city and is not correlated to,Rsinhd PM,. PM,sand PMg have

show random distribution throughout the city with higher catre¢gions associated with the

center of the city and lower values along the mountain and to the west, but few extreme values.
We can conclude that episodes of poor air quality in the Jiangsu province can be attributed to a
variety of sources, but duringg month of June agricultural burning may be the main cause of
unhealthy air quality. Air quality follows a landscape gradient from greater concentrations of
negative ions in natural or forested areas to less concentrations of ions in urban areaen Variat
within the city of Nanjing was random, with little variation between land use types as we may
have originally thought. Variation in air quality are low in a fine grain landscape, since air
pollutants are generally widely distributed throughout theeel@ndscape and this factor should

be explored and considergdthis study (Forman 1995).
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Abstract

This experiment was conducted to test the hypothesis that the bacterial st6aiNsI®R and X

are Plant Growth Promoting Rhizobacteria (PGPR). PGPR can promote plant growth through
phytohormone excretion, nitrogen fixation, compound solubilizing meamanisr displacement

of detrimental organisms (biocontrol). The bacterial strains,-X2Mnd N6, were isolated

previously from the rhizosphere of plants and selected for their potential PGPR characteristics.
N-12 and N6, primarily identified to be Padmcillus spp/ Bacillus mucilaginosous, showed

potent silicatesolubilizing activity. The strain X has not been tested previously but exhibited
biocontrol characteristics in a petri dish which could possibly characterize it as a plant growth
promoting rhzobacteria. To test for plant growth promoting ability of the strains, thixty

maize seeds were inoculated with each strain. They were planted in sterile soil placed in pots and
allowed to grow outdoors for twenfwe days before cropping for measuremédreliminary

data received seven days prior to cropping did revel b significantly promote plant growth.
However, the results of 25 days after inoculation revealed that inoculation with the three bacteria
did not promote growth in a statisticalfignificant mannerFurther experimentation will still be
required to test the are plant growth promoting activities of N12, N6 and X. All strains if proven
PGPR could be mass produced as biofertilizer to increase growth of crops inoculated. Bacterial
strain X has potential as an antibiotic as well as a biofertilizer because of its biocontrol abilities.
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Introduction/Background

The growth of plants is dependent upon the environment including the basic oxygen, water and
sunlight. Less obvious factossich as minerals, nutrients and microorganisms significantly

impact plant growth as well. A classification of bacteria known as plant growth promoting
rhizobacteria (PGPR) may colonize in the rhizosphere, the surface of the root, or even superficial
intercellular spaces of plants and result in stimulated plant growth due to a symbiotic relationship
with the plant roots(Vessey, 2003),(McCully, 2001). Kloepper (1980) stated that PGPR are
hypothesized to stimulate plant growth through nitrogen fixation, pbytebne secretion,

solubilizing compounds, and mineralization of phosphates as well as biocontrol mechanisms.
Rhizobacteria may use more than one of thesehanismsKurther research is being done to
determine what mechanisms newly discovered rhizobactseido stimulate plant growth.

Three bacterial strains which were isolated by Dr. Ben Fan from Nanjing Forestry University are
currentlybeing tested for their plant growth promoting mechanisms; N6, N12, and X. N6 and
N12 have been previously experimeshiwith and thought to be ndegume, frediving bacteria

(Dr. Ben Fan). It has been shown that evenlegnmebacteria may have nitrogen g

abilities (Doebereiner and Pedrosa, 1987). Previous experiments indicate that N6 and N12 could
possibly behe PGPRBacillus mucilaginosusbut require more evidence; this is one reason for
this experiment. The soil bacteriudacillus mucilaginosubas the ability to degrade soil

mineral compoundthat aresparingly solublésilicates, apatites, and phosphoritegh the

release of mobile potassium and wegeluble phosphorous, thereby improving plant nutrition
Theyare characterized by their exopolysaccharide producing activity (Nyanikova, 2002). N12
and N6 are hypothesized to be this type of bacterium beoctisey also display

exopolysaccharide producing abilities when cultured in a petri dish. The third bacterial strain, X,
was discovered in Dr. Fans soil bacterial isolation procedure by accident. It was left aside in a
petri dish and was later observadpaying obvious biological control characteristics. This
experiment will reveal whether this strain is a phytopathogen or a PGPR. Plant growth is
enhanced due to biological control of plant pathogens therefore benefitting th@/\ddet and
Thomashow1993). Rhizobacteria can influence plant growth by a variety of biological control
mechanisms such as detoxification of virulence factors, lytic enzyme production, antibiosis, and
production of iron limiting siderophores (E. Baraka, 2005). The main olgeaf this research is

not to determine how they promote growth but is to determine if strains N6, N12 and X are
PGPR using maize plants as a test model.

Materials and Methods

In order to test if the three different strains were PGPR or not the str@ieggrown in cultures

in a sterile environment. Maize seeds were surface sterilized with 2% sodium chlorite prior to
germination. The seeds were allowed to germinate for approximately 48 hours in petri dishes
(lined with filter paper), ten seeds per di¥his experiment was conducted in sterile soil. The
soil was autoclaved twice to ensure that endospores and all other organisms were destroyed.
Roots of germinating corn seeds where then dipped into culture masses to inoculate with the
strain. Out of 40@erminated seeds, 144 were chosen to inoculate. Thitseeds were
inoculated for each strain as well as thirty six control maize seedlings-dtghtypots were
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carefully filled with the sterile soil and labeled with the strains. Seeds were théedallaree per

pot. The pots were organized using the Latin Square méfgdl) made famous by Leonhard

Euler to reduce bias due to sun exposure, rain fall and shadow (Kumar, 2012). The pots were
placed and allowed to grow on the roof of a tall builddingcampus of Nanjing Forestry

University in Nanjing, China due to convenience. This experiment was conducted from June 10
to July 8" with temperatures ranging from-9% degrees Fahrenheit. The seeds were watered
daily. Preliminary data was taken on 8" and maize plants were cropped on JillyAfter

cropping the fresh weight and physiological height data was obtained, the plants were then dried
for four days at 60°C and the dry weight data was obtained.

X CK | N6 | N12 | N12 | X CK | N6
CK | N6 [ N12 | X N6 | N12 | X CK
N6 | N12 | X CK | CK | N6 [ N12 | X
N12 | X CK | N6 X CK | N6 | N12

X CKN | N6 | N12 | N12 | X CK | N6
CK | N6 [ N12 | X N6 | N12 | X CK

Figure 1. Latin square method t@duce potential bias due to sun exposure, rain fall, and
shadow.

Results

Inoculation of maize seeds with the three strains of bacteria did not significantly enhance plant
growth. The preliminary data was more promising than the final data.

Figure 2showsthe physilogical height averages of the maize plants on J4h& i data was
preliminary data obtained to gauge the effect of the bacteria thus far in the experiment. The
graph shows the average plant height for each experimented strain as thelicontrol. N12 is

the only rhizobacteria that resulted in plant growth that was significantly greater than the control.
This data is not consistewith the final data. Figure shows the averages of the final

physiological height of the maize planione are statistically significant in increasing plant

height. This means the apparent increase that seedlings inoculated with rhizobacteria have in
height can be attributed to random plant variability.

Figures 4 and Show maize plant averageegh weight and dry weight respectively. The results

of the study showed that inoculation of maize seeds with these particular bacterial strains did not
affect fresh or dry weight. This is the opposite of the expected result. Strain X had the greatest
effed on fresh weight and the least effect on physiological plant height. Témsdés do not

show evidencef X being a PGPR. Figure 4 shows maize seedlings inoculated wilitht®l

generally have a greater dry weight than that of the control plants big timsstatistically

significant so it proves nothing. Across all three unidentified strains the null hypothesis was not
able to be rejected.
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Figure 2 Preliminary physiological height data of maize Figure 3 Physiological height data obtained July 27, 2012.
inoculated with different bacterial strairshtaned June 27,
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Figure4. Average fresh weight of maize plants. Figure 5 Average dry weight of maize plants, by bacterial
strains.
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Discussion

The contention that plant growth promoting bacteria increase fresh and dry weight as well as
overall plant growth were not supported by this experiment. Many experiments prove that
various strains of rhizobacteria do indeed promote plant growth evidemfrigeh/dry weight

and plant height experimentation. In some cases significant increases up to 100% greater than
controls were found (Gholami, 2009). This present investigation was focused on discovering new
PGPR, the data did not prove or disprove exaetgt was sought. Further experimentation will

be necessary to prove that X;6\Nand N12 are PGPR. Reasons for no evidence of plant growth
promotion can be because the strains are not actually PGPR, the maize was not a suitable model
or because the experent was not well performed. The latter two are most likely. The

germinating seeds were not homogenous, so majority of the best seeds for example may have
been used as control therefore biasing the final results. The growth condition was subject to
heavy ain throughout the last week before cropping which may have gradually caused the
control to have a similar environment to the treatment plants. Although maize is commonly used
in other experiment testing for plant growth promotion perhaps another sudberbatter suited

for these particular strains. This experiment will be modified and performed again with
dicotyledon.

Conclusion

This experiment is part of a larger project which is to discover and genetically sequence new
plant growth promoting rhizobgaria so that they can potentially be mpssduced and used in
agriculture as biofertilizer in increase crop yields. This experiment did not give enough evidence
to prove or disprove x, M2 or N6 to be PGPR. But due to previous experiments which showed
PGPR potential for these strains, further experimentation will be done to provide conclusive
evidence supporting the growth promoting abilities of strains-X2Mnd N6.
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Abstract

This research analyzes the availability of nitrogen in the soil after thinning a poplar plantation in
the Chenwei Fore®Research Station in Jiangsu Province, China. The study of nutrient cycles in
the environment is important because it focuses on the biological and chemical processes in the
environment and how it affects plants, animals, and humans. The nitrogen cyck o$ the

most important cycles in an ecosystem because it is the central role in the production of food.
This research will focus specifically on the mineralization process of the nitrogen cycle. In this
biological process, organic nitrogen, NQds conerted into inorganic nitrogen, NHfor plant
nutrient uptake and consumption by microorganishimnning is the selective removal of trees
within an area of the forest to promote healthy growth of plants and fféesmethods used in

this research studyere thinning of the forest, soil collection, DNA extraction, determination of
nitrate & ammonium, and a statistical analysis. In this study, soil samples were collected after an
application of thinning in March of 2012 and DNA from each sample was &dradhe
concentration of nitrate and ammonium were analyzed using the Auto Analyzer 3 to determine
the soil nutrient availability in the rhizosphere of the soil. Nitrate and ammonium were both
actively present in the-B cm layer of the soil but there i® significant difference in the
thinning practice effects on the soil.
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Introduction

Soil nutrients are vital to environmental sustainability in forests ecosystems. The study of
nutrient cycles in the environment is important because it focuses biokbgical and chemical
processes in the environment and how it affects plants, animals, and humans. Plant nutrient
uptake is important in order to sustain adequate growth in glaatgy Liu, 2012)

The nutrients that are mbimportant in plant growth are nitrogen, potassium and phosphorus.
The analysis of the concentration of nutrients in the soil will explain the diversity of microbial
activity, soil chemical processes, mineralization rates and the accumulation of ongéeicin

the soil. The excess or depletion of nutrients in the soil profile affects the surrounding
environment as well. If there is an excess of nutrients in the soil, then that will effect plant
growth. Also, the leaching of nutrients into a waterwaly pvbduce eutrophication. The
depletion of nutrients in the soil will also affect how plants grow and the amount of
microorganisms in the soil to carry out life processes. Soil nutrients are very important in the
forest ecosystem because they ultimatéfigch biological and chemical processes.

The carbon and nitrogen cycles play an important role with microbial activity in the soil profile
especially in the rhizosphere. The rhizosphere is the zone of soil surrounding a plant root in
which soil microorgaisms and nutrient activity are abundédhengzuo FANG, 2010)n the
rhizosphere, nutrients are mineralized, plant nutrient uptake and growth occurs, and
microorganisms are actively engagéihe nitrogen cycle is one of timeost important cycles in

an ecosystem because it is the central role in the production of food. There are four different
processes in the nitrogen cycle which include nitrogen fixation, mineralization, denitrification,
and nitrification(Manao, 2012)This research will focus specifically on the mineralization
process of the nitrogen cycle. In this biological process, organic nitrogef,id@nverted into
inorganic nitrogen, NI for plant nutrient uptake and consumption by microorganisms.

Wood production, thinning, burning, and soil erosion are significant in conserving the aesthetics
and developmental expansion of forests. Thinning is the selective removal of trees witleia an ar
of the forest to promote healthy growth of plants and tfiéeest Thinning, 2012 here are

many types of thinning practices which include low thinning and mechanical thinning. Low
thinning removes trees from lower cangmsitions. Mechanical thinning involves removing

trees within a fixed spacing interval or removing all treestriipps with fixed distances between
them. The purpose of thinning is to promote tree growth, increase understory diversity, soil
microbial actvity, and soil nutrients. The production of wood products increases as a result of
thinning because trees are able to grow faster and stronger; and therefore produce more
materials.

Soil erosion is the degradation of soil by wind, water or human acsivdly as tilling. The soil
structure is loosened or broken down and the soil loses its nutrients and organi¢ittatter
Thinning Won't Prevent Forest Fires, 2012)hen this occurs soil can run off into a nearby
stream or watevay and contaminate the water by excessive nutrients.

The goal of this research is to analyze the effects of thinning practices on the soil nutrient of the
poplar plantation. This will be accomplisheddstermining the concentration of nitrogen (NO3
& NH4") in the soil profile of plots in a poplar plantation
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Materials and Methods
Experimental Site

The Chenwei Forest Research Station is locaté&G@imgzhou city, Jiangsu Province at the
Baoyinghu Lake Wetland Park (322N latitude, 118.5E longitude). It is a stateowned

forest farms which is in a north subtropical monsebamid climate. The experimental site is a
poplar plantation site has three poplar species: Nanlin 895, Nanlin 95, Nanlin 797 and they are
four spacings on each plot ®nx8m, 4.5mx8m, 5mx5m, and 6mx6m. There are 12 treatments
and 3 replications which total to 36 plots.

Study Sitei Chenwei Forest Research Station

Figure 1. Map showing locationi China where we collected our data, China, 2012.
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Thinning

There were two types of thinning practices performed on the experimental site; low thinning and
mechanical thinning. There were two intensities for the low thinning; 30% and 50% in which
30% of the selected trees were removed and 50% of the trees wevedssnahe other plot. In

the mechanical thinning process, the intensity was 50%. The thinning was performed by
manually removing trees from the plots in march of 2012.

Soil Collection

Field trips were arranged to collect soil samples from the Chenwestfp Research. The soil
samples were taken from the uppeb05-10 and 1620 cm soil layers. Soil augers were used to
collect soil samples at three different depths. The collected samples were brought to the
laboratory and refrigerated at 4 °C until three of the analysis.

DNA Extraction

SDSbased DNA extraction method (Zhou, 1996) (SIb83ed DNA extraction. Soil samples of

5 g were mixed with 13.5 ml of DNA extraction buffer (100 m HiSI [pH 8.0], 100 m sodium

EDTA [pH 8.0], 100 m sodium phospiegpH 8.0], 1.5 M NaCl, 1% CTAB) and 100 ml of

proteinase K (10 mg/ml) in Oakridge tubes by horizontal shaking at 225 rpm for 30 min at 37°C.
After the shaking treatment, 1.5 ml of 20% SDS was added, and the samples were incubated in a
65°C water bath fo2 h with gentle en@verendinversions every 15 to 20 min. The

supernatants were collected after centrifugation at 6,000 3 g for 10 min at room temperature and
transferred into 5@nl centrifuge tubes. The soil pellets were extracted two more times mgadd

4.5 ml of the extraction buffer and 0.5 ml of 20% SDS, vortexing for 10 s, incubating at 65°C for
10 min, and centrifuging as before. Supernatants from the three cycles of extractions were
combined and mixed with an equal volume of chloroformisoaneghall (24:1, vol/vol). The

agueous phase was recovered by centrifugation and precipitated with 0.6 volume of isopropanol
at room temperature for 1Lhour. The pellet of crude nucleic acids was obtained by centrifugation
at 16,000 3 g for 20 min at room temaierre, washed with cold 70% ethanol, and resuspended in
sterile deionized water, to give a ynal wvolum

Determination of nitrate & ammonium

The amount of nitrate and ammonium was determined by placing each DNA extraction of each
sample into thé\utoAnalyzer3.

Statistical Analysis

The mean of the samples was calculated for the control, the 30% low thinning intensity, 50% low
thinning intensity, and mechanical thinning in each of the three depths of the soil profile. Using
the sample data, a sisdical analysis was performed using the ANOVA test to find out the

standard deviation for each sample. The Tukey test was also performed to find out if there is a
significant difference between the means.
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Results/Discussion

The nitrogen levels withinadl depths were analyzed at the Chenwei Forest Research Station in
June of 2012. Plants uptake inorganic forms of nitrogen such as nitrate and ammonium for food
consumption. There is a pattern in the concentrations of nitrate and ammonium in the soil.
Organic matter accumulates in the top layer of the soil from decomposed leaves, grass, and
branches For nitrate, the highest concentration is in-therfl range of the soil profile. The soil
samples tested for nitrate had decreased levels of nitrate the dedpethe soil profile. The
average nitrate concentration in th& @m range was 13.43 mg/kg for the control, 12.32 mg/kg
in the 510 cm range, and 8.98 mg/kg in the2®cm range. For ammonium in thé&&@m range

of the soil profile, the average was’5 mg/kg for the control, 3.05 mg/kg for 30% intensity,

2.82 for 50% intensity, and 2.87 mg/kg for mechanical. The ammonium levels stayed constant
within the 35 cm range of the soil profile. Although there was a small increase of ammonium
concentratios in the 1620 cm range of the soil profile.

Organic matter moves vertically down the soil profile. The conversion of nitrate to ammonium
may be a longer process to complete since the thinning took place in March and the samples
were collected in AprilThe decomposition of organic matter will cause for an increase in
ammonium further deep in the soil profile. An increase in ammonium in the soil means an
increase in microbial activity. Also, the seasonal change with temperature and the pH of the sol
may affect the conversion process of nitrate to ammonium.

Conclusion

The statistical analysis was performed and showed no significant difference between the thinning
practices and the concentration of nitrate and ammonium in the soil. A further aslabydis

study the seasonal change affects on the concentrations of nitrate and ammonium over a year
time. Also further analysis should identify the carbon to nitrogen ratio for soil microbial activity
and soil nutrients such as carbon, phosphorus andspotas
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Concentration of Nitrogen in Varied Depths of the Soil Profile

0-5cm
Control

30,

50,
Mechanical
5-10cm
Control

30,

50,
Mechanical
10-20cm
Control

30,
50,
Mechanical

Sample 1

13.15
14.15

13.81
15.98

12.14
9.73

11.65
11.91

9.12
7.12

7.7
10.87

Sample 2

13.27
14.78

13.98
15.55

12.85
9.85

11.82
10.87

9.03
7.08

7.15
10.96

Sample 3

13.86
13.96

13.79
15.72

11.97
9.96

11.09
12.61

8.78
7

7.96
10.55

Average

13.43
14.30

13.86
15.75

12.32
9.846667

11.52
11.79667

8.976667
7.066667

7.603333
10.79333

Standard Deviation

0.380044
0.429224

0.104403
0.216564

0.466798
0.115036

0.381969
0.875519

0.176163
0.061101

0.413562
0.215484
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AmmoniumLevels at Varied Depths in the Soil Profile
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Abstract

We studied the effects of thinning on soil microbial characteristics around the Chenwei Forestry
Research Station, located in Sihong County, Jiangsu Proviheegoal of this research is to
analyze the effects of thinning practices on the soil microbmacterizes of the poplar
plantation. This was accomplished by determining thlensicrobial diversity by using the DNA
analysis methodl'he initialanalysis shows that after thinnjreggnificant amounts of DNA
appears to be present in sampledlIlandthat there are only smi@mounts in 180. FRuture
analysis will include DGGE to determine the presence of ammonium oxidizing battexigel

also showseveral very bands, whidould indicate a particularly high amount of DN#Athe
samplesThe impa&ts of thinning on selected soil ecological properties could be seen through
DNA extraction analysis, but further research is required with respect to microbial activity and
community structure. This preliminary analysis could lead to the identificatiamfonium
oxidized bacteria through DGGE.
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Introduction

With the economic incentives and interests in-fggawing poplar hybrids for sherbtation
production for fiber and veneer, poplar plantations have been recently established in
southwestern upland areas of China. However, poor site conditions lirgriotiveh and

ecological function of newly established poplar plantations (Fang et al. 2007, 2008).

Thinning practices of poplar plantations are being studied at the Chenwei Forestry Research
Station. Thinning is the cutting down and removal of a secfitrees in a forest crop. Thinning

is done to provide more growing space for the remaining trees, which in turn leads to an increase
in volume of individual trees. The objective of thinning is to concentrate the volume increase in a
smaller number of treemnd a greater portion of sawlog.

There are numerous methods of thinning which includes selective and systematic thinning.
Selective thinning involves trees being removed or retained on their individual value. Systematic
thinning requires the removal akes according to a predetermined system, such as line thinning.
Line thinning, which is a combination of both systems, proves to be the most efficient
management method.

This research is being conducted at Nanjing Forestry University to determineirgbtetfects
thinning has on nutrient cycling, tree growth, forest microclimate, undergrowth plant diversity,
amount and nutrient of litter, and soil microbial characteristics. The goal of this research is to
analyze the effects of thinning practices @ $oil microbial characteristics of the poplar
plantation. This will be accomplished by determining the soil microbial diversity through DNA
analysis.

Forest management practices such as thinning can have significant effects on soil moisture,
temperaturgegimes and the amounts and composition of organic matter inputs. The aim of this
study was to examine the effects of thinning on soil microbial activities and thus affect soil
organic matter turnover.

Materials and Methods

Several methods have beerveleped for the assessment of microbial community structure and
identification of species within the community. Most common are methods that rely on
extraction of DNA from soil and subsequent characterization of DNA sequences. Several
protocols for extragdn of soil DNA suitable for further molecular analysis have been developed,
which includes direct extraction of DNA from soil, PCR amplification of rRNA genes, followed
by DNA sequence analysis by denaturant gradient gel electrophoresis (DGGE). Polymerase
Chain Reaction (PCR) is a widely used laboratory technique to amplify DNA. DNA
amplification is a form of replication, or copying, in which multiple copies of a particular DNA
species are replicated to create many more copies of a particular DNA sedpesrataring
gradient gel electrophoresis (DGGE) is a molecular fingerprinting method that separates
polymerase chain reaction (PCggnerated DNA products. The polymerase chain reaction of
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environmental DNA can generate templates of differing DNA sequéateepresent many of
the dominant microbial organisms.

Experimental Site

The Chenwei Forestry Research Station is located in Sihong County near Jiangsu Province. The
latitude of the experimental site is 33°32N, the longitude is 118°36E. The mean annual
precipitation is 972.5 mm, more than 80% of which falls during June to August. The mean
annual temperature is 14.4

L T Y emme o The map of
O M A 4 \“\\ Jiangsu province

Nanjingcity

Figure 1. Location of Chenwei Forestry Research Station Located in Sihong County, Jiangsu
Province.

Field Work

Field trips were arranged in April 2012 to collect soil samples from the Chenwei Forestry
Research Station. The soil samples were taken from the Ligpes 00 and 1620 cm soill

layers. Soil augers were used to collect soil samples at tlifeedi depths. The collected
samples were brought to the laboratory and refrigerated at 4 °C until the time of the analyses.
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Figure 2. Graduate students from Nanjing Forestry University collecting soil samples.

Soil Preparation

Soil samples were ppared for analyses by grinding the samples with a mortar and pestle. Then,
the samples were made to pass a 2siexie. The samples were then bagged in plastic bags for
analyses. The soil samples were refrigerated at 4 °C until the time of the analyses.

Laboratory Work/Procedure

SDSbased DNA extraction methd8ince Cetyltrimethylammonium Bromide (CTAB)

performed better in reducing humic contamination, it was used in the buffer for sodium dodecyl
sulfate (SDShased DNA extraction. Soil samples of 5 g were mixed with 13.5 ml of DNA
extraction buffer (100 mM TstHCI [pH 8.0], 100 mM sodium EDTA [pH 8.0], 100 mM sodium
phosphate [pH 8.0], 1.5 M NacCl, 1% CTAB) and 100 ml of proteinase K (10 mg/ml) in Oakridge
tubes by horizontal shaking at 225 rpm for 30 min at 378C. After the shaking treatment, 1.5 ml

of 20% SDSwas added, and the samples were incubated in a 658C water bath for 2 h with gentle
endoverend inversions every 15 to 20 min. The supernatants were collected after centrifugation
at 6,000 3 g for 10 min at room temperature and transferred intd 6&ntifuge tubes. The soil

114



pellets were extracted two more times by adding 4.5 ml of the extraction buffer and 0.5 ml of
20% SDS, vortexing for 10 s, incubating at 658C for 10 min, and centrifuging as before.
Supernatants from the three cycles of extractione wembined and mixed with an equal

volume of chloroform isoamyl alcohol (24:1, vol/vol). The aqueous phase was recovered by
centrifugation and precipitated with 0.6 volume of isopropanol at room temperature for 1h. The
pellet of crude nucleic acids wastaimed by centrifugation at 16,000 3g for 20 min at room
temperature, washed with cold 70% ethanol, arglspended in sterile deionized water, to give

a final volume of 500 ml.

Gel Electrophoresisl% agarose gel was made with wells for sample placerhenof agarose

powder was placed into XTBE buffer and microwaved. 1 pl Ethium Bromide was added to
solution and mixed/swirled. A comb was placed into the electrophoresis tray and the hot agarose
mixture was poured into the tray. The agarose mixtureedoslth comb inside (to make wells).

2 uL of Bromophenol Blue was added to 7uL of each DNA sample (after PCR testing) and

placed in a well. The electrodes were attached and electrophoresis ran at 80 volts for 120
minutes. The gel was removed from the solutand placed in Bromophenol Blue staining

solution for 30 minutes.

Figure 3. Performing DNA Analysis Method.
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Results and Discussion

The initial analysis shows that after thinning, significant amounts of DNA appears to be present
in samples 1417 and that there are only small amounts ¥2@8 Future analysis will include

DGGE to determine the presence of ammonium oxidizing bactdregelEctrophoresis gel

shows a single band in each well (except for a faint set of bands in w&@).1Bhis indicates

any combination of things: there were several different sized DNA molecules in each sample but
only 7 particular sizes had enough tedilesce brightly enough to detect with the naked eye or

the gel ran too long and all the DNA traveled to the end of the gel. This idea is countered by
what looks like several (faint) bands in the last 3 wells. If the gel was on too long, we would
expect he ladder to also show only a single band at the end. The gel also shows several very
bright samples. This could indicate a particularly high amount of DNA.

DNAJE

M — —

11 12] 13814150 16]17 18] 19f20

Figure 4. The picture depicts an image of the agarose gel used to verify results obtain#dtefrom
PCR

Conclusion

First indications of impacts of thinning on selected soil ecological properties could be found but
further research is required with respect to microbial activity and community structure. With
cultureindependent methods, we ataring to get a better picture of the enormous biodiversity
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of microorganisms in soils. New primers are constantly being developed, allowing the
amplification of specific microbial groups. However, there are a number of limitations te DNA
based methodsa) due to amplification bias during PCR, the abundance of a DNA sequence in a
sample and band intensity may not be directly related; (b) most methods can only detect the most
abundant species/DNA sequences present and may therefore underestimate byodesste

these limitations, DNAased methods such as DGGE are powerful tools that can provide insight
into microbial community composition.
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Abstract

Gene cloning and identification plays an important role in creating a transgenic plant that
expresses certain genes conferring tolerance to abiotic str@asesllia chekiangoleosa a

species native to eastern Asia that is used to produce tea oill Mell® much economic value

in eastern Asian countries, especially China. Research involved with this species or species
similar to it is very slim and specific to planting/breeding and characteristic analysis of its
products (Zhang, D. Q. et al 2008).€Mfocus of this study is to identify the molecular
mechanisms of fatty acid synthesis that will yield the best quality and most efficiently made tea
oil. All the key genes involved with the fatty acid biosynthetic pathway. ahekiangoleosa

will be clonal and identified. For this particular study only the following six were studied:
stearoyfACP desaturase (SAD), palmitoyl thioesterase (PT), a€pl carboxylase (ACC),

biotin carboxylase (BC),-Betoacyt CoA synthase (KCS), and aegtyl carrier protei

thioesterase type B (FatB). A fu#ngth cDNA sequence for each gene was amplified using

PCR and cloned in E.coli bymMD 19-T Vector(Takara Bio Inc., Japanyequencing was
cortracted out to BGI LifeTech Co. (Beijing, China). The BLAST analysisoflka ge ne 6 s
sequence showed which species had highest similaritie€Cwithekiangoleoshased on protein
sequences and structure. SAD, ACC, BC, KCS, and FatB were all successfully cloned and
identified. Suitable primers were not successfully designedttallypamplify PT and therefore,

it was unable to be cloned. Once all the genes of interest are cloned and identified, the level of
fatty acid synthesis at different developmental stag€s dfiekiangoleosaeeds will be
guantified.Theoverallobjectiveof this study is to observe and measure the roles that each gene
has in the production of fatty acids to produce a transgenic plant that will incorporate the most
valuable characteristics tproduce the best camellia oil.
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Introduction

The genuamelia, belonging to the family Theaceae, is native to eastern Asia. There are over
3,000 cultivated varieties of ornamental Camellia worldwide. About 90% of its species

originated in Southeastern China (Mondal 20C€Hmellia has great economic importance to

many Asian countries due to its ability to produce tea, oil, ornamental flowers, and

pharmaceutical product€. sinensiss the most common species to prepare tea because of its
containment of caffeine (2.78%) and its ability to stimulate the centredbugsystem (Mondal
2011).Camellia chekiangoleosa al s o known angtea ib\®ly effectveat f | ower
producing oil with a kernel whose gjleld rate is 55% (Zhang, D. Q. etal 2008)a me | | i a o1 |
composition is made up of mostly oleic acidddow polyunsaturated fatty acids (Haiyan et al

2006) It serves as a healthy alternative to other oils due to its ability to prevent cardiovascular
cirrhosis, lower blood pressure, reduce body fat, and even prevent cancer (Wu et a1@005).

(1988) fourn that young men who had camellia oil in their diets compared to beef tallow had

higher levels of HDLcholesterol levels.

Camellia holds the largest annual oil yield of all the other woody oil plants in China and has the
largest plantation areas (Haiyahal 2006). Tea oil is also the main cooking oil used in China,
particularly in the Hunan province where 50% of their vegetable cooking oil is from camellias
(Ruter 2002). The need for tea oil in China for the year 2000 was estimated to range from
485,000t0 551,000 metric tons (Fang 1994). Camillia oil has been used in cosmetics and derma
pharmaceuticals as well as pesticides, feeds and fertilizers (Sabetay 1972). A component of
camellia oil called triterpenoid saponin has been shown to improve immutsfuby

enhancing antibacterial and antiviral activities as well as having autoxidation properties in
humans and animals (Zhan 1999). The majority of research and oil produced by camellia species
comes fronC. oleifera Since not much is known abddt ctekiangoleosathis research is

valuable to expand the use of camellia oil.

This study focused on cloning and identifying the genes that are expressed in

c h e ki an datylaedbposyrithetic pathway. The ultimate goal is to produce a transgenic
plart that will express specific genes conferring tolerance to abiotic stress conditions. The six
genes that were tested include: SteaGP desaturase (SAD), Palmitoyl Thioesterase (PT),
Acetyl-CoA carboxylase (ACC), Biotin carboxylase (BCk&oacylCoA synthase (KCS), and
Acyl-acyl carrier protein thioesterase type B (FatB). Each gene plays a key role in coding for an
enzyme or protein that is involved with the fatty acid synthesia ehekiangoleosddentifying

and cloning each gene is the first stephe process of transformation. It will allow further work

to be done to study the mechanism of gene expression in the s€edhekiangoleosand also
quantify the level of fatty acid synthesis at different developmental stages of the seeds.

Sampes were taken fror@. chekiangoleosand the RNA was extracted and purified using a
CTAB-based protocol that allows rapid isolation of hagghality RNA from many woody species
(Gambino et al 2008). The genes were then identified by designing specificprini@cate the
target region of RNA and amplify it using polymerase chain reaction (PCR). Three different
steps were then taken to verify that the amplified cDNA was the correct fragment of the desired
gene. The simplest method of verification utilizegisvgel electrophoresis with a ladder to
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identify the base pair (bp) length of amplified fragments. If the gel was successful then the
cDNA was recovered usingldANgel midi Purification Kit (TiagenChina) The fragment that
coded for a particular gene svthen introduced tB.colito see if the gene could be replicated
correctly. For thee.colito accept the foreign cDNA it was first ligated to a pMDBTL9ector

(Takara Bio Inc., Japan). Once the genes were allowed to replicateHrcttieelectrophorsis

using 1% agarose TAE gel was performed to determine whether the cloned DNA was correct. If
these two steps were successful, the ultimate verification is conducted by sequencing the DNA.
Sequencing was contracted out to BGI LifeTech Co. (Beijing, Claimd)a bioinformatics

analysis was carried out on the results.

These steps were implemented for each gene. Once all the genes involved in fatty acid synthesis,
including the six utilized in this experiment, have been successfully cloned and identified their
expressions will be studied in the seed€ othekiagoleosaThe seed is the specific part of the
plant that is used to produce oil . Every ten
and processed through an HPLC machine to quantify the level of fatty acid synthesis. The

specific gene expressed armhhhmuch fatty acid it produces at each stage will also be

determined. These genes will then be observed in a transgenic plant to see how they are
expressed when exposed to different abiotic stresses including: physical wounds, heat, and
drought. Understamdg C. ¢ h e k i aesgposésdodiese Gtiesses is key to engineering

better and stronger crops (Xiong and Zhu 2001). Currently in thaltpeoduction economy,

provinces or regions may not have enoughoiégenetic resources and the amount of sope

clones available are not enough to meet the need of production (Zhang, R. et al 2008). The
objective of this study is to observe and measure the roles that each gene has in the production of
fatty acids to produce a transgenic plant that will incaf@the most valuable characteristics to

yield and produce the best camellia oil.

Methods
RNA Extraction and Purification

RNA purification allows for pure RN from the seedsf a matureC. chekiangoleosspecimen

to be utilizedn order to identifyspecific genes. The process to purify the RNA was followed
from cetyltimethylammonium brome&{CTAB) based protocol. Fresh plant tissue (0.3g) was
ground to a very find powder in liquid nitrogen using a precooled (with liquid nitragertar

and pestle. fie powder wasransferred to 500ul of ésaction buffer (L00mM, TrigiCl (pH

8.0), 2.0M NaCI2>5mMEDTA, 2% CTAB, 2-fherddpsehanolgustgriordcds b
use) andncubated at 6% for 30 minutes. After an equal volume of chloroform was extracted,
the upperlqueous phase was transferred to a new tube. Ethanol was added slowly to a final
concentration of 20% and precipitated for 30 minuté& supernatant was transferred to another
tube. Onethird of the volume of 10M LiCl was added and precipitdtedt hours at 2. The

tube was centrifuged at 14000xg for 20 minutes’@t Zhe supernatant was discarded and the
spare pellets were+mispended in 250ul of SSTE buffer (1M NaCl, 0.5% SDS, 10mMH@k

(pH 8.0), ImM EDTA). The suspension was transféo a new tube and extracted with PCI

and chloroform. The supernatant was then transferred to 2 volumes of precooled absolute
ethanol. RNA was precipitated -&0°C for 2 hours. After the tube was centrifuged at 14000xg at
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4°C for 20 min, the pellets wemwashed twice with 1ml of precooled 70% ethanol by
centrifuging at 10000xg at@ for two minutes. Dried at room temperature, the pellets were
dissolved in 50ul DEP@reated water. The rough RNA was then treated with DNase | (Takara
Bio Inc., Japan). RNAield was mesured with the ND 1000 UWis Spectrophotometer
(NanoDrop Technologies, New Zealand) and checked by electrophoresis in 1% agarose TAE
gels.

Amplification of Full -Length cDNA

Forward and reverse primers were designed specifically for eaeht@amplify the full length

cDNA. Designed primers for each gene are shown in Figure 1. First the sequence was found

using BLAST. Primer Premier 5 software was used to design primers to amplify each gene.

Oligo 6 software was then used to analyze the gnsmrhis software chooses the primers to

have the proper characteristics. They are unique with minimal amounts of hairpins, mismatch,

and chance of primer dimer. This program al so
temperature.

*AT/0OEI AO
3!$X5#!#!'44##!4#!'"4#!%
YO | A#HA H HAAH AA44H) L
X8 #' #H#HAAHAA' HAH' HH# ##
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) X8 ' 44#! V4" HAHAHAHAHA
# Y8 44" 4V 4 HAHEHEN L HL L
XEHH #1411 44" " #1 #1 " #.
"3 X8 | #' #44' #1444 ) 4#) 44
!##xﬁ A#VHV L LAV 4 L HAHAL
YE L AA4#l VLN 44 #1L
X HVA#A AV AHEAL L4
& A -
Y& Il 444t # 4 4.

Figure 1. Designed PrimersForward and reverse primers were specifically designed to amplify
the entire cDNA for each gene. Each PCR amplification was conducted using a 60 C annealing
temperature.
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PCR was conducted using a common cocktail for each gémsecdcktail consisted of 2.5pl

RNA template, .3ul LATaq polymerase, 2l each of the forward and reverse primers, 4ul of
MgCl,and DNTPs, 5ul LA buffer, and 30.2ul of nucleadeee water. Initial denaturation was
conducted at € for 3 minutes followedby 30 cycles of 9% denaturation, 6C annealing,

and 72C elongation at 30 seconds each. The cycles were followed by a final elongatié@ at 72
for 4 minutes. Results were observed using electrophoresis in a 1% agarose TAE gel. Each
successful amplifican in the gel was cut and the cDNA was recovered usiigBgel midi
Purification Kit(Tiagen, China). CDNAield was mesured with the ND 1000 U¥is
Spectrophotometer (NanoDrop Technologies, New Zealand)

E.coli cloning by pMD 19T Vector

Once the cDIA has been successfully amplified to only encompass the target gene it can be
introduced tde.coliand allowed to clone. For the gene to be clondelaoli, it must first be

ligated to a vector. Figure 2 shows the pMDT19ector produced by Takara thvaas attached to
the amplified cDNA using PCR. The cocktail included: 2.5ul of PCR buffer, 0.5ul of the vector,
and 2.0ul of the gene cDNA. The solution was placed in the PCR machine for 3 holifs.at 16

Top TenE.coli produced by Tiagen, was first added2.5ul of each gene and let sit for 20
minutes. It was then shocked by &@2vater bath for one minute followed by 3 minutes in ice.
The solution was then added to 800ul of SOC culture medium and centrifuged at 3000xg for 4
minutes. 600ul of SOC was atoned. The remaining solution was pipetted onto a petri dish
made of LB with ampicillin.

pMD®19-T Vectorgy 54

pMD®19-T
Vector
(2,692 bp)

pMD®19-T Vector \ s
'.\-\_ ,///‘
BcaBEST™ Sequencing Primer RV-M e S >

Figure 2. pMD 19T Vector. The pMD 19T vector produced by Takara (Takara Bio Inc., Japan) was
used because it would allow for each gene to become clonedadti.H.he EcoR V location labeled
above indicates where the gene would be ligated to the vector.

‘ EcoR \ - T-Cloning Site
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To verify that the cloned DNA was the correct gene, PCR was conducted. The cocktail consisted
of 2ul of DNA and buffer, 0.3ul of taq, 0.5ul of forward and eese primers, 1.6ul of Mggand
DNTPs, and 11.5pl of Water. The same PCR thecywder conditions were used as before

except the annealing temperature i8&55el electrophoresis was conducted to verify the PCR
results using a TAE 1% agarose gel.

Sequencing and Bioinformatics Analysis

If the amplification was successful, then the DNA was sent to the company BGI LifeTech Co. in
Beijing, China to be sequenced. This company used an ABI 3730 DNA analyzer to obtain the
nucleotide sequence of the gefke obtained sequences were checked and edited manually by
using BioEdit 5.0.9 software.

Once the cloned DNA had been sequenced, a bioinformatics analysis occurred to identify the
genes and find similarities betwe€nchekiangoleosand other speciesh& known primers

within the sequence were removed and it was processed through BLAST. If BLAST recognized
that the sequence was the same as the gene in a similar plant then the cloning was successful.
Similar protein sequences of each gene were examimagl Qkistal X software to find similar
species. A phylogenetic tree was then created using Mega 5 software to illustrate the similarity
among species.

Results
Amplification of Full -Length cDNA

Figure 3 shows the amplifications of each gene fronddségned primers. All the genes were
successfully amplified except for the PT gene. Since the entire cDNA sequence of PT could
never be isolated, further cloning of this gene was not possible. The cocktail was held constant
for each gene with the same P@Rrmaocyclerconditions as explained above.

E.coli cloning by pMD 19T Vector

Figures 4 and 5 shows PCR amplification of samples taken from each gene cléredi.in

Each gene had a petri dish that was used for its specific cDNA. Every petri distahad

locations ofE.coli development and cloning. The different lanes in the gel represent a different
sample of that particular gene taken from an independent location in the petri dish. Each gene
was successfully amplified in at least one location ol geatri dish. That successful sample was
then sent off for sequencing.
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Ladder SAD BC KCS ACC

Figure 3 Amplification with designed primers. After running gel electrophoresis on a 1% TAE gel, an
analysis of bands amplified through PCR was conducted. Lane 1 showed a DNAIlthtakdder with

the corresponding bp lengths. Each lane contained specific designed primers to amplify each gene. The
amount of primer added to the cocktail remained consistent at 2ul each for forward and reverse. The same
amount of RNA template was alseltl constant at 2.5ul per trial. Annealing temperature for each PCR

cycle was 60C. Each gene was amplified successfully if the band corresponded to the correct amount of
bp in relation to the ladder. Every gene was successful except for the PT areedn

9101101201 30 140 15

Figure 4. KCS, SAD, and ACC cloned resultsGel electrophoresis was conducted on samples taken

from cloned colonies ik.colito verify that the genes were cloned correctly. Each lane holds an
independent sample taken from different locatiothaE.coli. Equal amounts of primer was used for

each gene at 0.5ul of forward and reverse primers. cDNA template was also kept constant at 2l for each
gene. Lanes-6 showed cloning of KCS with successful amplification in lanes 4 and 6. Lekies 7
showedSAD with successful amplification in lane 11. Laneslb3showed ACC with successful

amplification in all of them.
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Figure 5 BC and FatB cloned resultsGel electrophoresis was conducted on samples taken from cloned
colonies in E.coli to verify thaht genes were cloned correctly. Each lane holds an independent sample
taken from different location on the E.coli. Equal amounts of primer was used for each gene at 0.5l of
forward and reverse primers. cDNA template was also kept constant at 2l fgeeacth.anes-b

showed cloning of BC with successful amplification in lane 6. LanE3 Showed FatB with successful
amplification in lane 9.

Sequencing and Bioinformatics Analysis

Sequencing was contracted out to BGI LifeTech co. The BLAST resuliesd sequences
provided species that had similar protein sequenc€s asekiangoleosa phylogenetic tree

was created among the species that were similar. Protein structures of each gene were also
constructed. These figures were unable to be displayedill be published later by Ph.D.
student, Mr. Zhongwei Wang at Nanjing Forestry University.

Discussion

The results from this study found the complete cDNA sequence for SAD, BC, KCS, ACC, and
FatB genes iC. chekiangoleosdt also identified species that have similar protein sequences to
C. chekiangoleosavethods used in this experiment are very standard and can be compared to
other experiments with similar objectives. Elrobh et al 2011, used the same techinique of
isolai ng the genebés complete c¢cDNA through PCR
bioinformatics analysis by comparing their species to many similar ones by their protein
sequences. From this information they constructed a phylogenetic tree. Ch281é1, also
produced gene specific primers using the same method as this study. They verified the PCR
using a 1% agarose gel and purified the results using the TIANgel midi Purification Kit (Tiagen,
China) and followed by attaching it to a similar vectoaliow for cloning inE.coli. There

results also showed success from these protocols.

Further experimentation will be done to try and identify the failed gene, PT. Numerous
possibilities could have accounted for these failed results. The primers thanage to amplify
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this gene could have been incorrect with great probability of dimers and mismatch. The PCR
cocktail could also be modified slightly to allow for more accurate results by increasing the
concentration of RNA template and t{pglymerase. PR thermecycler annealing temperature
could be adjusted to increase primer annealing specificity.

Conclusion

The complete cDNA sequence for the following genes involved in fatty acid syntheSis for
chekiangoleosavere cloned and identified: SAD, BCOS, ACC, and FatB. The findings in this
experiment are a very limited amount of information that will be incorporated to produce a
transgenic plant. The next step will be to clone and identify all the genes involved with fatty acid
synthesis oC. chekiangleosa Being able to identify these genes is key to measuring the

amount of fatty acid they produce. There expressions will then be studied in seeds of different
ages. Collectively this data wil!/| al loow each
plant that will be engineered to confer to abiotic stresses. The entire process will create a plant
that can produce Camellia oil more efficiently and at a better quality.
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Abstract

Poplar and willowbothbelong tothe familySalicaceaeand thugheir chromosomesequence
are very similarGenetic mapping fopoplarhas ben completed, so its chromososexjuence
can be used tdé studythatof the willowtree specieSalix integra S.integrablossonsin one

or twoyears, grow very fast, ants smallerthan pplar, which makes & goodspecies for

which to creat@ genetic map and buildp achromosomekeleton, allowing us tlay the
foundation for gne location. Takin.integraF1 progenyincluding 92 progeny and Zapens

as experimental materjahe genomic DNA was extracted from the leaves by modified CTAB
extraction method. There are 192 paifprimer combinationg;jomposed with 16 EcoRI and 12
Msel selective amplification primers respectivédne hundred fivgairs of primer
combinationswith high polymorphisnwere selected from the 192 pairs of AFLifer
combinations for AFLP analysis &fintegra The 105pairs of primer combinationserealso
used to population this includes S82ntegraF1 progeny and 2 Parent amplificatidime
amplification products were detected by ABI30 electrophoresis drthe clear and repeatable
gel profiles were obtained. After the correct pairing is achieved data statistics, can then be used
in the mapmaker 3.0 to AFLP Data analysis, finally we can get genetic map.
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Introduction

The knowledge of genetic maps of plants h&eto the development of agricultural crops and

trees that are more nutritious, productive and can better resist diseases, insects and drought. This
allows researchers to breed hybrid plant with combined genotypes and phenotypes of both the
mother and fathespecimen.

Many dudieshave been conducted using gene mapping on plRotsexample, @entists
mapped the key genes in a group of trees that includes poplars and aspens, a result that could
enable scientific rescues of all kinds of trees from drougtitpess (LIoyd, 2004)

The genufopulisincludes about 3&eespecies worldwide. It is the most commonly studied
tree by forest researchers becatséten show genetic comparison with other trees. This
knowledge gives argat advantage to researchers aspiring to create hydeglthat have poplar
features Biologists like working withpoplarbecausehe trees in this group grow fast and their
cells are easy to clone for research purposes. They are often among theefirgi sprout up
after a fire or other environmental devastation (Lloyd, 2004)

Scientist use genetic maps of specific plants as information to put in a database. They used this
genetic information for future use, so other scientists can possiblyausartiently researched
specimen in their own experimental projects. While making gene maps you find out genetic
sequences responsible for such functions as bark, leaf, root, and wood formation and responses
to environmental stresses. Scientists can wsddlabase to quickly find specific genes in a

matter of minutes using computers. In the past, suchwises would have taken decades

(Strauss, 2011)

Materials and Methods

Beforeconstructing a genetic maghere a lisof steps that should be complefatbr to map
construction The samples are first collected from the specimen of focus. These samples can be
bark, leaves or roots.

Amplified Fragment-length Polymorphism

Amplified fragmentl e ngt h p ol y mo risatpatented te€chhdldgyPdevielpped by
KeyGene, Wageningen, TiNetherlandgVos, 1995) In this proceduréFig. 1), the genomic

DNA is digested by two different restriction enzymes, a rare cutter and a frequent cutter.
Adaptes are then ligated to the ends of the restriction fragments. The fragments are then
amplified by PCR using primers that correspond to the adapter and restriction site sequencers.
PCR is a method to analyze a short sequence of DNA even in samples costaaling

guantities of DNA. PCR is used to reproduce selected sections of DNA. These primers have
additional nucleotides at the 3' ends extending into the restriction fragments, in order to limit the
number of fragments that will be amplified. The AFLP prad are detected by labeling one of

the two primers, and the labelled DNA fragments are separated by electrophoresis in denaturing
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polyacrylamide gels.Typically, 50 to 100 amplification products are detected in a single lane.
Polymorphic bands can be idégied by comparing the amplification products derived from two
lines. For this research the Salix Integra was selected as a focus subject.

Two restriction enzyme&coR|, andMsd, were used to prepatke DNA byenzyme digestions.
Adapters for ligatiomeactions were then prepared. The protocol for preparing DNA &sioR)|

is common to all the restriction enzymes. Genomic DNA (0.3ul) was digested usirEc2RU
enzyme. At this stage, experiments were conducted to evaluate the quality of the finedsprod
as influenced by restriction digestion and ligation in one reaction, and restriction digestion
followed by ligation reaction in two steps. The latter was implemented based on the quality and
the number of bands amplified. A total volume of 20uL digestixture consisted dEcoRl

(2uL), 10xreaction buffer 2 uL and DNA solution that contained approximately 0.5g DNA. The
digestion mixture was incubated at 37°C for 6 h, followed by the addition of DNA ligase 2 uL,
10x reaction buffer 2uL ané&cadR| adapér (1 uL) to the same digestion mixture, making a total
volume of 25 uL.. Following digestion/ligation, DNA was purified from excess adapters,
enzymes and other contaminants using 95% ethanol precipitation.

PCR Amplification and Gel Electrophoresis

Polymerase chain reactioRCR) is a biochemical technology in molecular biology to amplify a
single or a few copies of a piece of DNA across several orders of magnitude, generating
thousands to millions of copies of a particular DNA sequence. Developed3rby3&ary

Mullis, PCR is now a common and often indispensable technique used in medical and biological
research labfor a variety of application®.Kiss, 2004)

In a series of beginningxperiments, PCR amplificatiaronditions were optimized for Md,aq

DNA polymerase and DNA concentrations. Based on these results, the final amplification
reaction conditions included DNA, 0.2TaqDNA polymerase, 40pmol prime25 mM Mg
,0.25ulBSA, in a total volume of 15 uL. The optimized thermal cycling conditions were 2 min at
94°C, followed by 40 cycles of 94°C for 25 s, 56°C for 25 s, 72°C for 25s and a final extension at
72°C for 7 min. Primers wetbensynthesized. Each primer consistddNA sequences
complementary to a major part of the adapter sequences containing a specific restriction site plus
randomly assigned bases to the 3end of the primer. Two sets of primers were designed based on
the number of random nucleotides used: twe@bd8mers and three bases-fiers. PCR

products were electrophoresed using an agarose (1:2) gel mixture in 1.5g agarose powder and
40mL TPE buffer. Heat the mixture for 1minute and 26 seconds and add 5ul of Ethiduim
Bromide, pour it in the tray add thernb and allow gel to rest until solidified. Place gel in the

buffer inside the electrophoresis machine. Add DNA mixture and run the gel for 20 minutes on
120v. After gel is out of the electrophoresis machine and place it in the amplifying machine for
picture of the DNA and its quality. Collected data is then sent the analyzed by a genetic analyzer.
A collection of these genetically analyzed data sheets make up the gene map.
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Results and Discussion

A genetic map of a specific plant can take years. It differs based on the number of primers you
have. This particular project had 105 different primers to be tested.

F_CCT_GT 247
78—
F_CGC_TG_107
12.7—
H CTG_GC 215
6.2
1.1—F~_ FCCC_TT_189
F_CGC_TT_149
121~
o F CCC TA_474
' v F_CCC_TA_472

Figure 2. Sample bromosome that is normally cut bpzymes in the AFLP process
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AFLP primer codes and the corresponding selective nucleotidesodfprimer andVisel
primer. Internal standard used is determined due to the range of band size produced by each
primer combination. For the sequence ofHteR| andMsd-primer, see Vost al (1995).

Table 1. Codes of thé&electivelnternal standard number of markessed AFLP Prime
nucleotides oEcoRIprimerMselprimergel.

Marker Codes Selective Selective Internal standard
used AFLP . . . Number
. nucleotides of nucleotides of used for running
Primer . . generated
o EcoRlI primer Msel primer gel
combination

S1 AG CAT 450ROX 31
S2 AG CGA 450ROX 36
S3 AG CTG 450ROX 30
S4 CA CAC 450ROX 51
S5 CcC CCT 450ROX 39
S6 CcC CTA 450ROX 25
S7 CT CAG 450ROX 34
S8 TA CGA 450ROX 33
S12 AA CGT 450ROX 27
S13 CT CTC 450ROX 39
S15 AG CTT 450ROX 22
S17 CA CTG 450ROX 42
T3 CcC CAT 450ROX 38
T12 CG CCA 450ROX 25
T1 CcC CTT Mapmaker 1000 32
T2 CC CTC Mapmaker 1000 31
T4 CcC CAC Mapmaker 1000 11
T5 TC CGT Mapmaker 1000 25
T6 CT CGT Mapmaker 1000 11
T7 CC CGA Mapmaker 1000 16
T8 CcC CGT Mapmaker 1000 18
T9 CG CAG Mapmaker 1000 14
T10 CG CAC Mapmaker 1000 12
T11 CG CGA Mapmaker 1000 11
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Figure 2. After the chromosome was cut and the DNA ywasin the PCR machinée agarose
gel was made and thesere the results from that gel. This gel shows the quality of the DNA
that came from the sampléX)12.6.5 amplification

Figure 3. This is another agarose gel in which the primers &G TAG-GA, TAG-CG

These aragarose gels that hold the DNA that is later sent to the genetic analyzer. The Genetic
analyzer uses capillary electrophoresis to separate DNA fragments based on size, then excites a
fluorescent dye bound to the DNA fragments to make them visible. Wagmp#ss by a camera

at the end of the instrument, it records how long it took the fragment to get there and what color
it was. With this data, genetic analysis software can determine where the DNA fragments came
from and can assign a specific DNA genotyp¢he sample. After DNA has been analyzed it

comes up with graphs such as these

These graphs help show the genotype similarities between the two parent specimens and their
genetically modified offsprings.

135



gﬂAfmj\f\A/”'vN'"

104 108

AT xJKA/“\ﬂJV

104

QLJV“J\JV\K@

VS B VN A VALY,
VAAVAN VA VAN 1

104 106 108

AVATAV] U\A Tk

Figure 4. A collection of these graph®elp to construct a gene map.

Conclusion

Gene mapping is beneficial in plants because allows researchers to quickly access information
that is vital to the making of hybrid plants that may one day play an important role in our society.
It gives information that will be vital for gene transfer and specie variation.
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Abstract

Peach flowers have both econorand cultural significanh China. Anthocyanins are a group of
reddishblue, watersoluble pigments responsible for most coloration in many flowers, fruits and
vegetables. Bright coloration attracts insects and is therefore essential to pollination. In recent
years, researchesvebegun to study possible health attributes of anthoyanins, such as reduction
of coronary heart deases, antioxidant propertiaad anticancer activitiesVarying

environmental factors can affect the concentration of anthocyanins including: pHxpgisuee,
temperature and oxygen. Dual color flower mutaoth as those found in the peach flower, are
related to the changes of genetic material, some of them may be related to the genes involved in
flower color formation. The purpose of this resegratject was to determine whether there is a
difference in anthocyanin pathway genes expression that distinguish red color from white color
in peach flowers; focused on six genes: ANS, CHS, CHI, DFR, F3H, and UFGT.
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Introduction

The major pigments that ese flower color are carotenoids, flavonoids and betalitisough
other pigment types such as chlorophylls, phenylphenalenones and quinochcécwesserate
flower colors, they are rare examples (Dayi&&94). Theflavonoids argohenylpropanoid
compaunds of great variation in structure and funciiBohm, 1998). Those involved in flower
color are watesoluble and generally locat@dthe vacuole, with by far the most common type
being the anthocyanins. Anthocyanarg the basis for nearly all pinled, orange, scarlet,
purple, blue and blublackflower colors(Davies, 2003 In the peach flowerPrunus persica
pigments range from a dark pink or red to white (Fig. 1). Anthocyanins in peach flowers also
produce an unique split coloration patterrg(F2).

Figure 1. Range of peach flower coloration, | Figure 2. Split color formation; gene mutatio
from red to white (D.H.). (D.H.).

LIU Changming (2009) found that dual color flower mutants were related to the changes of
genetic material, some tfiem may be related to the genes involved in flower color formation.
This research project objective is to determine which gene/s of anthocyanins pathway genes
expression that distinguish red color from white color in peach flowers; mainly focusing on six
genes: ANS, CHS, CHI, DFR, F3H, and UFGT. As a summer assistant, my primary objective
was to assist in optimizing PCR primer amplification procedures; under the leadership of PhD
candidate Danial Hassani and his advisor Dr. Tomgming Yin.

Methods

Initially, PCR product yields undistinguishable bands and primers appeared to be poorly
designed, as they were unable to anneal to the target genes. From thewgél¥esmarose at
120 v for 30 mimtes), we deduced that the annealing temperatures, specifigiylymerase and
total value of DNA were likely contributors to the lack of clear bands. The primers were

140



originally grouped in total with aalculated average annealing temperature set at 58°C.-We re
configured the grouping of primers based on the prématiannealing temperatuy@gth

temperature fluctuations of no more than 0.5 °C (Figure 4). We also used a higher specificity Taq
Enzyme and optimized the total DNA concentration to 50ng per reaction. Modifications are
summarized in Figure 5.

Identification of Problem

Amplification failed for primers AN CHI;, CHS, DFR,, F3 6 H1s F3 6 B2 FsH1, UFGT;,
CHS;, DFRy, and DFR. Likewise, amplification failed for Rin reverse, in the same order.

ANS CHh s DRRI3H  pyUGTue rem DFR3

M

Fish

3RD PCR JUN 5TH RED FLOWER

Figure 3. Amplification failed for primers AN§ CHl, CHSy, DFRy, Fs o 1o Fs o 2 FsH1,
UFGT,, CHS, DFRy, and DFR. Likewise, amplification failed for Rin reverse, in the same
order.
Primer Annealing Temperature

Taq Enzyme Specificity
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Primer Name Forwar d Sequence Primer Name Reverse Sequence

HES-1F 5" GTCCTCTCACTIGGETICE 37 AHS-1R 5"  TCTICTCCTTIGETGGCTC 57
HS-3F 5" GTIGARGARGGCAGCAGTG 57 HES-3R 5" ACGCTIGTCCTCAGGGTAT 357
AHS-4F 5" AGCGACATTACCARTACAC 3’ HHS-4R 5" CTGCTGCCTICTICARCTC 357
CHI-2F 5" AACGATACTGCCACTAACC 37 5" TICCCATTICCTGCCTCAT 57
CHI-3F 5" ARCGATACTGCCACTAKCC 357 5" CTACACTCTGCCTIGCTCC 37
CHI-4F 5" AACGATACTGCCACTARCC 357 5" ARACGCCETGCTTICCTAT 57

FB-2F S GTICTICCCTCTGCCCTCG 5 FSB-2R 5’ CGCCTITGTCAKTOCCTCT S

Figure 4. Example of Study primers grouped by annealing temperature.
Green = 56.5°C; Orange = 51°C; White = 58°C.

Final Modifications

RT-PCR total volumen of 50 ul consisted of the following:

1 3 ul of cDNA (50 ng) Changed to Ll cDNA

1 3 ulof primer (1.5 pl F/R) Changed to 2 pl primer

1 30.7 pl of H20 Changed to 33.7 pl H20

1 5 plof 10x Ex Taq Buffer Changed to La Taq Buffer
1 4 pulof dNTP mix

1 4 ul of MgCI2 (25mM) Changed to 0.3 ul La Taq

Annealing temperatures 56.5°C, 51°C, or 58°C.

Results

Our team was successful in optimizing the PCR productivity. As a result of the modifications,
primers produced clear bands of the expected genes. The bands were then extracted for gene
cloning and later sequencing. Bands shown in Figure 6 are of the eXgecie size between
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400-600 bp. Further details of methods and results are not report as they are the unpublished
work of Danial Hassani.

S ———————————
URGT: F {Hy F{¢Hy DR SOF B CHSs URG R Fybk F {4'Ha Fy'dH DRR 3 G5 «CH ) ANSa

UFGT FyHy Fy'sH yOFRyOFR «CH Sa UFGTIF $ Fy'aH 3 F 4 HDF R CHSe CHIs ANS 3

M

<

I oIer «

Figure 6. Results from the modified RPCR: ANS, CHl, CHS,, DFRy, Fs 6 1o Fs 6 B2
FsHi, UFGTy, CHS, DFR;, DFR, f3656h3, F 3white3June @tmmbw dDRAG T 2 .
exact TM for primers; red: June 7th new cDNA exact TM for primers.
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Abstract

Urbanization, a human induced change in the environment, can greatly affect plant and animal
populations, and the biodiversity of a given area. Although cities take up a small percentage of
the worlds, and the urban environment can both local and gladaleftects. The goal of this

study was to examine how different land use practices affect the avian community in Nanjing,
China. Nanjing is the capital of the Jiangsu Province of China and is a fast growing city both
economically and in urbanization. Bg were surveyed using a point count method. A total of
106 points were randomly selected and grouped into four categories: urban (52), forest (27),
agriculture (15), and park (12). A total of 53+ species were found. Urban points had lower
diversity, butbirds associated with an urban environment tended to be more abundant re
prevalent throughout the study, when compared to species that are associated with green space
environments. We found that some species were more resilient to human induced change and
could thrive in an urban habitat, and different land use types had different avian community
structures.
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Introduction

As the human population continues to grow, urbanization and anthropomorphic land use affects
species living in their historical ranges by changing the habitat in a way that there is a loss of
ability to regain. Urbanization can produce many changes tesémptr problems to some

vertebrate species. Urbanization is becoming a global issue, as more of the population moves
into more urban environment. The Population Division of the United Nations estimated that
close to 50% of t he maourbdanemsronmentwitt treetmosorapidi s | i v
development happening in less developed regions (Chen 2006, Leveau and Leveau 2012). Even
though cities cover only a small, but growing percentage of the global land, they can still have
impacts on both the surrnding area and global scale by affecting the structure of pristine

habitat, rural landscape, and induces changes in biogeochemical scales (Leveau and Leveau
2012). As urban areas grow, there are many effects on plants and wildlife as well as people. This
has especially been demonstrated by studying bird communities, which will shift as some species
are favored over others by the land use changes (Marzluff et al. 2001).

Another effect of urbanization on bird communities includes overall changes in strdagito
introduction to new stimuli. Species such as the House Sparrow, Rock Dove, and pigeons have
been introduced worldwide due to the human population. Furthermore, with the change in
habitat, food, predators, climate, and disturbances other spacig® into a decline (Marzluff et

al. 2001). Even if there is a higher species diversity than expected in an urban environment
similar to the results of the Pautosso et al. (2011) study, different and sometimes exotic species
will be present instead of epies found in a natural environment, or the natural species that can
adopt to an urban environment better will dominate (Marzluff et al. 2001, McKinney 2005). A
reason why certain species thrive and others decline is that urban environments and human
acivities are very similar. Cities can promote homogenization through the expiration of local
species and the introduction of npative species (McKinney 2005). The trend can epically be
seen in birds around an urban core (any references???).

Birds and plats have long been used to study the effects of urbanization around the world, but
most notably in the Americas and Europe (Rottenborn 1999, Marzluff et al 2001, McKinney
2005, Pautasso et al 2011). In their study, Pautosso et al. (2011) examined rineceiffe

between bird assemblages in urbanized and-sataral environments by using a database of

bird surveys. While they found some macro ecological relationships such as-speaiesd

species abundance were conserved in urbanized environments dtfieg dnat there was a
difference in productivity and assemblage. In urban environments, both evenness and abundance
become independent of productivity variation. They believe the lack in differences of species
area relationship between urbanized andenmaitural ecosystems is due to the areas suitable for
human habitation also coincides with places that have higher biodiversity. They concluded that
the number of species living in urban environments could be used to better educate the public
about the imprtance of protecting biodiversity.

Urban environments can also affect the surrounding area or habitat. Rottenborn (1999) found
that bird richness in riparian woodlands increased the further the habitat was from urban
environments such as buildings and streets near his study site inr@alifidre species that were
not negatively impacted by an urban environment included the mourningZEvada
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macrourg and northern mockingbirdMimus polyglottos, but most species showed a decline in
population if the habitat was closer to a city.

The urban environment can also impact a birdos
Birds in urban environments have been shown to show differences in defense behavior (more
alarm calls and less wriggling, for instance), than birds in rural contiesiriRaptors such as
sparrowhawks were more common in rural communities than in urban, while house cats where
more common in urban environments (Moller and Ibafkexmo 2012). Moller and Ibanez

Alamo found that urban birds had a higher frequency of atatie and fear screams, which may

be attributed to warning closely related due to low genetic differences found in urban birds.
When caught, the same birds bit and struggled less, which could point to a lower predation risk.
Other behavior that was studitrchange has been studied in robins. Light and noise pollution
from an urban environment can cause some birds adopt new habits, such as night time singing
(Fuller et al. 2007) and singing earlier if a place contains artificial lights (Miller 2006).

Chinm is the worlddéds most popul ous country with
has been a notable feature of the past decade in China (China Daily, April 29, 2011). Nearly half

of the 1.3 billion people now live in urban areas, rising from #6%990 and up 13.46
percentage points from 2000. Chinads | and cov
between 200@ 0 0 5, cuhiviateddahdsdecreased by 6.9%hé?, while thebuilt-up land

increased 1.7xfthn?, of which 75% were convertetbin cultivated land, and the expansion of

built-up land concentrated in eastern China (Liu et al. 2010).

The study site, Nanjing, the capital of Jiangsu Province is a growing city that shows a wide range
of land use types. Because of government lawsipang to movement to the cities, China has at

the same time the most populous urban centers, but relatively low levels of urbanization. China
is often looked at as a case study for under urbanization because the rates of urbanization lag far
behind itsindustrialization (Chen 2006).

The objectives of the study are to study how the avian community in Nanjing, China is affected
by the ongoing urbanization process of the city, and to see how different land use practices will
affect the bird communityeven though Nanjing is an urban environment, it still contains green
space habitat (forest, agriculture, and parks).

Hypothesis
1. The birds detected will be affected by the type of land use: urban, park, forest, or
agriculture.
2. The most common species Mok those that can survive or thrive with a human
presence.
3. Urban areas would have the least amount of species than the other habitats and
transitional habits will have more diversity.
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Methods

The Study Area

Nanjing is the capital city of Jiangsu Province in China, with a population of more than 8 million
people. The latitude is 32.05° N and latitude is 118.77°E. Located in the lower Yangtze River
Delta, it is one of Chi n aldabitedgities,tandioma pfahe many t
cities that are exhibiting rapid growth and urbanization. The Yangtze River flows past the west
side of the city. The population of the city is about 8 million, and total land area is 6,598 km”"2.
Nanjing has a humidubtropical climate, with four distinct seasons and is influenced by the East
Asia Monsoon. There are cold, damp winters and hot muggy summers, and spring and fall
seasons that fall in between. Humans have long inhabited this area, and the city hasserved a
capital of China throughout its long history; the last time being before the Republic of China was
replaced by the Peopleds Republic of China.
coded: red is urban, blue is wetland, yellow is agricultiiee green is park, and dark green is
forested area.
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Figure 1. Map of Nanjing, China with survey point locations (simplified) shown.
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Point Selection

Two hundred random points were derived in the study area using create random data points from
the datananagemenbol box in ArcGIS 10.0. This tool creates a specified number of random

point features. Random points can be generated in an extent window, inside polygon features, on
point features, or along line featur@$iese points were definedtiin an area 10km

from Nanjing Forestry University anat least 100m apaitand use was determined for each

point using aerial photography from accessed through ESRI servers and supplied

by Microsoft Bing maps. Land use was stratified selection (urbark,@griculture, and forest).

Urban points were selected to so a range of urbanization: inner city, suburbia, and
commercialOnehundredpoints wereselectedo representa range of land uses

with distributionthough out the study area for field visisfurther 40 werselectedas back up

sites to be sampled if there werecessssues oextratime allowed. Points were converted

to latitudeandlongitudeand uploaded to a Garmin GPS unit. A GIS research assistant picked the
initial points.

Bird Survey

The bird survey was done at 108 of the selected points and one new point. The 108 points
consisted mostly of category one points, but some back up points were used if getting to the
preferred point was not a possibility. A new point was done to reptam®er point that could

not be reached. We chose to add a new point because the habitat matched the initial habitat
(forest) of an original point. The survey was done from Jihe®L2 to June 19 2012.
Coordinates were later changed or kept dependow far we were from the initial points. The
Points were done during two times of the day, early morning (from 5:00 a.m. to 12:00 p.m.) and
late afternoon (from 3:00 p.m. to 6:00 pm). Points were abandoned if the area was restricted
access or deemed filtiult to get too. An example would be if points were on a military base or
property we did not have permission to access. Each point was surveyed for a ten minute
interval. Behavior information (calling, singing, flying, foraging, roosting, and any othe
behavior), distance from point (1 if <10m, 2 if between 10m and 25m, 3 if between 25m and
50m, 4 if between 50m and 100m, 5 if >100, and O if the bird was a fly over), and sex/age
information (male, female, juvenal, suddult, adult, and unknown) wereaorded. How each

bird was first detected (audio or visually) was also recorded. Birds that exhibited multiple
behaviors were assigned one behavior, based on their first observed behavior.

Statistical Analysis

Data was analyzed using Microsoft Exceli¢kdsoft) and SPSS (IBM). The distance from each
point(05) system was examined as well as the bird
birds were detected was also measured. To compare the number of birds detected at each habitat
type, we took the arage number of detections at each point type. In order to compare the

species richness of the area, the average of species per point was measured against land type. The
top twenty most abundant species from each land use types (urban, agricultureyestkard

wetland) to see if there were any similarities between species found at the different types, and to

see if any species will persist in all types of land use types. Analysis of variance (ANOVA) was

used to examine if there were differences irceggerichness and relative abundance among

149



different land use types. Relative abundance was calculated using the number of individuals of a
species counted in the habitat type divided (n) by all the individuals counted in the habitat (N).
Tukey test was fowed for multiple comparisons when ANOVA test was significant (P<0.05).

Diversity and Habitat Similarity

In order to measure how similar the bird communities were in different habitats, proportional
similarity was calculated. The equation used wasgmetrsimilarity=lowest percent values of a
species between communities added together. T
evenness of the habitats. The equation used: DsSuinli [ni*(ni-1)]/[N*(N -1)].

Results
Species and Site Analysis

The different sites varied in both average detections and species richness (Figure 2 and Figure 3).
Figure 2 shows the average number of species per point at different habitat types. Agricultural
points had the highest range of variability, but about araleyerage with forest and park

habitats. Urban habitat points had the lowest, and wetland habitat points had the highest species
per point average. The detection average was about the same for the urban and forest habitat.
Park points had the lowest aage of detection. Agricultural points had the most variability in
detections (Figure 3). The ANOVA test: F=12.72, DF=4, p< .001. Since p< .001 variability is
significant between the different habitat types when it comes to detection.

53

Average Number of Species/Point
2
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Figure 2. Averagenumber of bird species encountered per point for each land use type.
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Figure 3. Average number of bird species detected per point for each land use type.

A total of 109 points where survey@@7 forest, 15 agricultural, 12 park, 52 urban, and 3

wetlard points. The wetland points were initially marked as agricultural points, but were later
changed when we arrived to the site. Three points that were originally agriculture were changed
to wetland habitat. We detected a total of 1595 individuals and Eiespduring the survey.

Eight individual woodpeckers were only heard, and could not be identified to the species. Audio
detections made up 39.5% while visual detections made up 60.5% of the birds recorded. The top
twenty species for the point counts wéree Sparrow (489), Ligh¥ented Bulbul(220), Black

billed Magpie (133), Redumped Swallow(110), Turtle Dove(69), Eurasian Blackbird(63),
White-Cheeked Starling(53), Spotted Dove(45), Myna(41), Masked Laughingthrush(39); Azure
wing magpie(28), Large Haw®uckoo(28), Great Tit(27), Barn Swallow(26), White

Wagtail(19), Indian Cuckoo(18), Vinoukroated Parrotbill(16), and Common Koel(15able 1

and Fig. 4. The top twenty species accounted for about 90% of the total detections while there
were more than2species that were detected 5 or fewer tifiable 1).The average number of
detections per point was 14.6+8.2 and the average number of species detected per point was
6.2+3.1.

Species Composition

The top species for agriculture land use is the Tpegr8w (93), Lightvented Bulbul (38),
Black-billed Magpie (28), Redumped Swallow (23), Turtle Dove (23), Spotted Dove (14),
Common Koel (14), and Barn Swallow (10). The top species for forest: Light vBaotedl,
Black-billed Magpie(44),Tree Sparrow(3/Redrumped Swallow(23), Turtle Dove(23), Great
Tit (20), Eurasian Blackbird (19), and Large Ha®@kckoo(17); the top species for park: Light
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vented Bulbul (23), Tree Sparrow (19), Bldaked Magpie(17), Myna(14),Redumped

Swallow (13), Masked Laughgthrush (12), Eurasian Blackbird (11), and Barn Swallow (11);the
top species for urban: Tree Sparrow (93), Liglmted Bulbul (96), Blackilled Magpie (44),
Redrumped Swallow (43), Whiteheeked Starling (27), Eurasian Blackbird (26), Spotted Dove
(25),and Turtle Dove (14)Table 1.
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Figure 4. The relative abundance of the top ten bird species for each habitat type surveyed in
Nanjing, China, 2012.

Figure4 shows the relative abundance of the top ten species of the study, in the different habitat
types. Wetland land type was left out because there were only three points, and the sample size is
considered too small. The Tree Sparrow had the highest abundarcarban settingg. 4, >

.5), and second highest in agricultural land usél), but the species declined in both a park and
forest setting (both values.15). The second most abundant bird, the Lightted Bulbul

showed an opposite pattern, istthe highest relative abundance values for both park and forest
land use, but slightly lower abundance in urban and agricultural settings. The Myna, Masked
Laughingthrush, and Redumped swallow all had a higher relative abundance in park land use
types The Blackbilled Magpie and Whiteheeked Starling both had higher relative abundance

in forest, while the Turtle Dove had about even abundance in both agricultural and forest. The
Eurasian Blackbird had about even relative abundance in forest andapéek.h

Behavior

The most common behavior recorded was calling followed by flying. The least seen behavior
noted was swimmingFig. 5.
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Figure 5. Percentage of birds that were initially detected, eiloeally or visually, for all habitat
types combined in Nanjing, China, 2012.

Distance

Most birds deteetd fell into the 50L00m rangedategory 4, followed by flyovers ¢ategory 0,
the majority of birdswere observed at distances > 10m of the observaoint category 1

(Fig. 6).
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Figure 6. Distances within which birds were detected, for all habitat types combined in Nanjing,
China, 2012. 0 =flyover, 1 =<10m, 2=1@5m,3=25 50 m, 4 =50 100 m, 5=> 100
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Diversity and Habitat Similarity

Agricultural and urban habits had the highest similarity (.71), while forests and parks had about
the same amount of similarity (.70). (Fig. 7)

Agriculture
Forest — 0.61 0.55 0.7
Agriculture 0.71 0.62
Urban - - - 0.57
Park

Figure 7. Similarity between different habitat types for bird species and numbers detected, based
on proportional similarity between habitat types. Nanjing, China, 2012.

By using the Simpson Diversity Index, it was determined that the lowest diversity seen was in
the urban type point$(g. 8). Forest and park points tied with a high value of .g8calture

had a value of .88, and urban had the lowest value of .73. Forest and agricultural had a similarity
of .61. Urban compared with park and forest had two of the lowest values of similarity.

Agriculture Forest Urban

0.88 0.93 0.93 0.73
Figure 8.Si mpsono6s Di ver si tinyNadjimgdChina,202. habi t at type
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Discussion

The study supports the idea that land use, especially urbanization will affect avian communities,
and while some species will thrive in an urban environment, other species will decline (Marzluff
etal.2001, McKinney 2005). The most common species found in the survey were also the ones
that were well suited for an urban environment, or are considered to be urban avian species.

Site and Species Analysis

The results for variability of the land usges are not all that surprising. Agriculture had the
largest variability for both the number of detections and the number of species detected at each
point. Agricultural land has the most variability in use, size, surroundings, and environment.
Since itwas a big category, many different types of fields, both used and not used, what was
growing, size can all affect what birds can be seen in the field. Also since agricultural land types
are heavily used, the bird species that dominate this type of hallifa¢ used to disturbances.
Urban environment had the lowest variability when it came to the number of species detected,
which fits the idea of Marzluff et al. 2001, that an urban environment will have a lower
biodiversity level. The variability of theumber of detections for the urban points was almost
equal with both park and forest. This could be possible due to the amount of disturbance at each
point, noise pollution, and where the park or forest point was located. Wetlands in both case,
although aly had three points, were more variable then park, forest, and urban environments.
This could be due to wetlands having a transitional type of habitat, rather than a stable habitat,
since transitional habitats are thought to be on average more speeisg dihis idea can also
explain why Agricultural had the highest variability; since agricultural land use is constantly
disturbed kept in a transitional state when in use, or will revert quickly into a transitional forest
type habitat when abandoned. TANOVA test values show that there is a significant

difference for the detection of the different habitats.

The species that were the top of the survey list were species that were also found on the top of
the urban land use type group. The Tree Sparcaght-vented bulbul, Blackilled Magpie,
Redrumped Swallow, Eurasian Blackbird were the top species and they all had highest number
population in the urban habitat. The other top species also had some distribution in an urban
environment. These speciag @robable better at using resources in an urban environment and
dealing with the disturbances, even in forest and park habitats.

Behavior and Distance Information

Most of the behavior of the birds were calling and flying. Behavior information will be

interesting to use to see how the birds are interacting with their environment or if urbanization in
Nanjing affects the behavior of birds similar to results found by Moller and Ib&liaezo, 2012;

Fuller et al. 2007, and Miller, 2006. There cannot be nsaath about behavior in this survey

since all behavior was recorded during daytime, and only one instance of what may have been
predator defense behavior from a group of BlaitkMagpies. Since most birds were seen in the
50m to 100m range (category 4)ete is a good chance the birds counted were using some
aspect of the land use type we surveyed.

155



Diversity and Similarity

The idea that the urban environment did have a lower Simpson Index of Diversity (Ds) than the
other habitats also supports thdialihypothesis, but in Nanjing the urban land use still had a
value of .73, which shows some diversity. When compared to other land use types (park (.93),
forest (.93), and agriculture (.88) there is still a decline in the urban environment. This could be
the lost in diversity due to urbanization that is seen worldwide McKinney 2005, Rottenborn
1999, Marzluff et al 2001). Urban land use was also the least similar to both park and forest, and
somewhat similar to agricultural. This could be for a numbeeasons. The agricultural points

were still in an urban environment, so it is possible for birds to use both habits, and species that
can live with human disturbances will be the birds that make up the avian communities for both
of these land use types. il the values found comparing the habits show that there is more

avian community similarity for the more disturbed land use types (urban and agriculture) and the
more natural (but still somewhat disturbed) land use types (parks and forest). Wetladastoul

be included in this analysis because there were too few (only 3 points were wetland points).

Further Study

This project is still on going. Since this study was done in a place that has a lot of construction
going on, it will be interesting to corape the species found from the construction area points

while construction was taking place with the species found when the construction-theleme

were considered urban points. In the case of the wetland points, if possible there should be more
pointsdedicated to survey the wetland habitat.
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Table 1.Species distribution by habitat type, Nanjing, China 2012.

Tree Sparrow
Light-vented Bulbul
Black-billed Magpie
Red-rumped Swallow
Turtle Dove

Eurasian Blackbird
White-cheeked Starling
Spotted Dove

Myna

Masked Laughingthrush
Azure- winged magpie
Large Hawk-Cuckoo
Great Tit

Barn Swallow

White Wagtail

Indian Cuckoo
Vinous-throated Parrotbill
Common Koel

Chinese Pond- Heron

Black-crowned Night Heron
Brownish-flanked Bush
Warbler

Ashy Drongo

Agriculture
93
38
28
23
23
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37
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44
23
23
19
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Total
489
220
137
110

69
63
57
45
41
39
28
28
27
26
18
17
16
15
14
11

% total
30.7
13.8
8.6
6.9
4.3
3.9
3.6
2.8
2.6
2.4
1.8
1.8
1.7
1.6
1.1
1.1
1.0
0.9
0.9
0.7

0.6
0.5

Cum%
30.7
44.5
53.0
59.9
64.3
68.2
71.8
74.6
77.2
79.6
81.4
83.1
84.8
86.5
87.6
88.7
89.7
90.6
91.5
92.2

92.7
93.2



Common Pheasant
Yellow-billed Grosbeak
Yellow-rumped Flycatcher
Red-billed Blue Magpie
Long-tailed Shrike

Black Bulbul

Grey-capped Greenfinch
Swinhoe's Minivet
Black-naped Oriole
Common Moorhen
Grey-capped Woodpecker
Black Drongo

Great Spotted Woodpecker
Japanese White-eye
Black-throated Tit
Eurasian Cuckoo

Hwamei

Little Grebe

Silky stanling

Black-eared Kite
Common Kingfisher
Manchurian Bush Warbler
Yellow Bittern

Brown Shrike
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0.3
0.3
0.3
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.1
0.1
0.1
0.1
0.1
0.1

93.7
94.2
94.7
95.1
95.5
95.9
96.2
96.5
96.7
97.0
97.2
97.4
97.6
97.8
98.0
98.2
98.4
98.6
98.7
98.8
98.9
990.1
99.1
99.2



Cattle Egret
Dollarbird
Grey-headed Lapwing
Hair-crested Drongo
Large Egret
woodpecker-a
woodpecker-b
woodpecker-c
woodpecker-d
woodpecker-e
woodpecker-f
woodpecker-g

woodpecker-h
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Appendix 1. Bird species list of detected species within summer of 2012, Nanjing, China.

Scientific Name

Species-Common name

Ashy Drongo

Azure- winged magpie
Barn Swallow

Black Bulbul

Black Drongo

Black-billed Magpie
Black-crowned Night Heron
Black-eared Kite
Black-naped Oriole
Black-throated Tit

Brown Shrike
Brownish-flanked Bush Warbler
Cattle Egret

Chinese Pond- Heron
Common Kingfisher
Common Koel

Common Moorhen
Common Pheasant
Dollarbird

Eurasian Blackbird
Eurasian Cuckoo

Great Spotted Woodpecker
Great Tit

Grey-capped Greenfinch
Grey-capped Woodpecker
Grey-headed Lapwing
Hair-crested Drongo
Hwamei

Indian Cuckoo

Japanese White-eye
Large Egret

Large Hawk-Cuckoo
Light-vented Bulbul

Little Grebe

Long-tailed Shrike
Manchurian Bush Warbler
Masked Laughingthrush

Dicrurus leucophaeus
Cyanopica cyanu
Hirundo rustica
Hypsipetes leucocephalus
Dicrurus macrocercus
Pica pica

Nycticorax nycticorax
Milvus lineatus

Oriolus chinensis
Aegithalos concinnus
Lanius cristatus

Cettia fortipes

Bubulcus ibis

Ardeola bacchus

Alcedo atthis
Eudynamys scolopaceus
Gallinula chloropus
Phasianus colchicus
Eurystomus orientalis
Turdus merula

Cuculus canorus
Dendrocopos major
Parus major

Carduelis sinica
Dendrocopos canicapillus
Vanellus cinereus
Dicrurus hottentottus
Garrulax canorus
Cuculus micropterus
Zosterops japonicus
Casmerodius albus
Hierococcyx sparverioides
Pycnonotus sinensis
Tachybaptus ruficollis
Lanius schach

Cettia canturians
Garrulax perspicillatus
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Myna

Red-billed Blue Magpie
Red-rumped Swallow
Silky starling

Spotted Dove
Swinhoe's Minivet
Tree Sparrow

Turtle Dove
Vinous-throated Parrotbill
White Wagtalil
White-cheeked Starling
woodpecker-a
woodpecker-b
woodpecker-c
woodpecker-d
woodpecker-e
woodpecker-f
woodpecker-g
woodpecker-h

Yellow Bittern
Yellow-billed Grosbeak
Yellow-rumped Flycatcher

Gracula religiosa
Urocissa erythrorhyncha
Cecropis daurica
Sturnus sericeus
Spilopelia chinensis
Pericrocotus cantonensis
Passer montanus
Streptopelia orientalis
Paradoxornis webbianus
Motacilla alba

Sturnus cineraceus
Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Ixobrychus sinensis
Eophona migratoria
Ficedula zanthopygia
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Abstract

Hainan Island is an island directly south of Mainland China. With theesyganding tourism

mar ket , Hainanbés enormous biodiversity coul d
disturbance. In our study, waamined the effects anthropogenic and elevational gradients may
have on herpetofaunal communities. After surveying several sites using basic opportunistic
encounter methods, we determined community similarity between sites, as well as species
richnessandi ver sity using Simpsondés diversity inde
nor elevation had significant effects on species richness (p= 0.82), diversity (p= 0.72), or
community similarity.. High amphibian abundance at higher elevations skeweskalis from

the more commonly seen pattern that is best explained by the intermediate disturbance
hypothesis. Previous studies have shown that moderate levels of disturbance may increase
relative biodiversity in an area. Therefore, | would urge land masagel the Chinese

government to set up more stringent conservational laws on slighty disturbed areas that may
encroach more on the pristine habitat still present on Hainan Island.
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Introduction

Hainan Island can be found directly south of China. Omariaof Guangdong Province, Hainan

and some smaller adjacent isles are now considered Hainan Province. The main island has a land
area of 34,500 square kilometers, and is separated from the current Guangdong Province by the
30-kilometerswide Qiongzhou S&it (Hainan China 2009).

Despite its diminutive size and the rapid spread of a totsistered economy, Hainan Island

still maintains large areas of protected lands that harbor an impressive number of floral and

faunal species (Kadoorie Farms and Batabarden 2001, 2002, and 2003; Zhou et al 2004).

This biodiversity can be partially explained
made up of numerous mountains that peak over 1000m above sea level (asl), while the outer
areas flatten owind decline in elevation as they approach the coast (Hainan China 2009).

In recent years, Hainan has hosted numerous rapid biodiversity surveys. Kadoorie Farms and
Botanic garden is an organization established in Northern Hong Kong whose main goal is the
conservation of Hong Kong and South Chinads b
biodiversity assessments on different areas of Hainan, including: Jianfengling (2001),
Diaoloushan, Jianling, Shangxi, Wuzhishan (2002), and Jiaxi (2003). Baely stas extensive,

with observed and captured specimens representing plant, invertebrate, and vertebrate taxa. Zhou
(2004) and Zhou et al (2004) have also completed less comprehensive surveys solely on reptilian
and snake clades, respectively. In additmsurvey work, researchers have been busily

describing countless new species records in Hainan, many of which remain endemic to the

i sland. These i nRhabdbghisAdteliZeou £997) dte ¥abshaa Tréefrog
(Rhacophorus yinggelingensiShou et al 2007) to name a few.

Unmistakably, herpetofaunal publications coming out of Hainan in the last decade have mainly
dealt with describing new species or taxonomies, when species diversity and richness studies
should be receiving similar attentiddainan is in the midst of a dynamic change towards
modernizing and connecting isolated its isolated regions with each other and the rest of the
world. With these disturbances on the rise, it is crucial that herpetologists strive to better
understand herpafaunal community structure and behavior prior to and after their ecosystem is
impacted (Zug et al 2001).

Of all the factors that can affect community composition and species richness, either biotic or
abiotic, elevation tends to be the most widely caetbngst scientific literature (Scott 1976).

Poynton and others (2007) have done extensive research on the Eastern Arc mountain chain in
Tanzania, Africa. He discovered that species turnover was greater along an elevational gradient
than a latitudinal ondn other words, the three mountains where he focused his studies had

higher species richness and diversity than the entire expanse of adjacent lowland habitat. McCain
(2009) examined the untested but widely influential hypothesis stated by Daniel Jah26é:i

That tropical mountains are physiologically 6
to the unwavering temperatures present at certain elevations on lower latitude mountains. For all
vertebrates except rodents, McCain found that homgeraizes were smaller on tropical

mountains than on temperate mountains, where temperatures fluctuate greater within each
elevation.
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Rahbek (1995) reviewed 97 articles to determine frequency of different examples species

richness along elevation gradierafter stating that the generalized example of a monotonic

decrease in richness with increasing elevation (and decreasing temperature) had been over
generalized and has resulted in Abdcitation in
pattern was anid-elevation peak in species richness and diversity, occurring in 50% of articles.

The monotonic pattern of decrease was found in 25% of articles. Colwell and Lees (2005) further
supported these results.

Habitat fragmentation and degradation through spbyging and farming can have adverse
effects on an areab6s fauna (akaaqurves @stimateth®i e s mo
effects of cleacutting on species richness and overall populations. He discovered that extreme
deforestation practicegould force over half of the herpetofaunal species of lowland Philippines
into extinction. Incremental (and nosustainable) losses would lead to similar, but slower
extinctions. However, Crosswhite et al (2004) found that in some cases, habitat degtadati

to higher richness and diversity in snake and lizards communities adjacent to or within newly
created forest edges and clearings. However, these disturbances were negatively associated with
amphibian taxa. These results seem lend partial credetioe ittermediate disturbance

hypothesis, which states species diversity is highest at intermediate level of human disturbance.
Lepczyk et al (2008) tested this hypothesis on bird communities by measuring abundance at sites
with varying land cover and tdtaumbers of housing units present. All in all, their results

supported this theory, and went so far as to recommend conservation status for sinthardess
pristine areas.

In our study, we sampled herpetofaunal taxa at numerous sites with ditfesitadpance levels

and elevations on Hainan Island. Our main objectives were to determine whether any patterns
exist in species richness and diversity along altitudinal and anthropogenic gradients. We
hypothesized that species diversity and richness wealcth a maximum at or near the middle of
an elevational gradient, and where disturbance levels were moderate to low. Finally, we
calculated community similarity between all sights, since richness and diversity indices cannot
explain differences in commugitomposition. On account of the close proximity of each of the
four field sites, along with their apparent isolation on an island, | predict no significant
differences in community structubetween sites.

Study Site

We surveyed four different sites inet eastern, central and southern regions of Hainan. We took
note of elevation and the level of disturbance at each site. Because our objective was not
originally a stringent biodiversity survey, our assessment of the disturbance was based on
gualitative olservations. For the most part, sites were described as having a low, moderate, or
high level of human disturbance. Tong Gu Ling (19°40'19.96"N 111° 0'31.50"E) is located at the
easternmost edge of the island. Tong Gu Ling was the lowest site we visitedexeeeding

32m asl, and is quite small compared to the other pregereaty about 7 square kilometers.

Tong Gu Ling had a high level of disturbance; the preserve was surrounded by rice patties and
other crop plantations. Vehicle traffic through thekpaas also high, as many people lived in

the area on farms. Mt. Li Mu (Li Mu Shan; 19°10'31.89"N 109°44'32.35"E) was-alaigtion
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site located at the center of the island. Altitude measurements across the site clustered around
650m asl. Due to limitedccess, we only managed to survey an area of 3 square kilometers,
while the mountain and surrounding lands encompass about 150 square kilometers. Li Mu Shan
could be considered moderately disturbed; although the town and some roads in the vicinity are
under intense reconstruction, the majority of the preserve is untouched. A single cement road
links the main village to our living arrangements and a smaller village furtherdal@ngffic

levels were low. Mt. Diaolou (Dialoushan; 18°43'30.49"N 109°52'7.3@/&S) the largest and

highest field site we visited. In the 6.3 square kilometers we surveyed, we visited areas from 780
to 960m asl. Because of limited transportation, we could not survey other areas of park that
stretch over 200 square kilometers, encassey three counties. Mt. Diaolou was by far the

most pristine habitat we surveyed. Apart from a small resort and a few roads, the land is full and
untouched. Finally, we visited Yaozi, a town at the base of Li Mu Shan (19°15'38.31"N
109°45'20.64"E). At arlevation of 180m, we surveyed 5.3 square kilometers of area and roads
leading out of town. Yaozi village had very high disturbance overall. The roads that we surveyed
separated different crop plantations for the majority of their length that we wal&adaNree

stands were uncommon

Methods

We sampled each site by reaglking andi cruising, supplemented by opportunistic visual and
vocal surveys. Surveys were done at all parts of the day and at night. For the most part, we
utilized park roads and patho traverse habitat; occasionally however, we also surveyed along
rivers, streams, and debris fields. Upon encountering a herp, we first identified and photographed
the individualin situ. Then we would attempt to capture it. Most of the captured animeaes

quickly released; we collected an animal into a pillowcase or plastic bag only if i.) We wished to
photograph it further at a later date ii.) The animal was to be preserved for use in a collection iii.)
We could not identify the animal without refageng a field guide. Afterwards, we recorded the
individual 6s position using a handhel d GPS de
surveyed (or not in many years) we collected and preserved a few animals representing each of
the species we encoengd.

We determined species richness, evenness and diversity for all four field sites. To calculate

di versity, we used Si mps on-§gaaredanalysas ficamparei nd e x .
richness and diversity values from all sites. We also examiresiesplists from each site to

determine percent community similarity among the sites.

Results

Our surveying of four sites across Hainan Island, China resulted in a total of 54 herpetofauna
species: 1 salamander, 24 anurans, 8 lizards, and 21 snakesl{T Ageording to the Chi

square analyses, neither elevation nor disturbance had significant effects on species richness
(Chi-Square= 0.04, p= 0.82) or species diversity values 8gbare= 1.3, p= 0.72) at any of the
four sites (Table 2). Although data meansignificant, lower diversity values were given to sites
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with the highest levels of disturbance. We also discovered that none of the sites were
significantly similar in terms of herpetofaunal assemblages (Table 3). These percent similarities
still did vary among community couples. For example, the communities considered most similar
(57.7%) were Tong Gu Ling and Yaozi, by far the two lowest and most disturbed areas; and the
two communities calculated to be least similar (39.3%) were Yaozi and Diaapughah

found to contradict each other in both disturbance level (low versus high, respectively) and
elevation (low versus high, respectively). Apart from these hypothesis questions, we also
presented data on number of new species captured per daygsitéi€Fig. 1) and the rate of

new species caught at each site (new speciedfitayl).
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