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Effects of direct current electro-process on the structures and charge
properties of clay minerals

Ting-Hao Yang’, Yu-Min Tzou
Department of Soil and Environmental Sciences, National Chung Hsing University,
Taiwan, R.O.C.
*E-mail: yangth@mail.com

Applications and developments of electro-process technology in pharmaceutical,
food, and electronic industries have been well addressed in the literatures; however, this
technique was less applied in the fields of soil sciences. Electro-process technology
exhibits many advantages, including strong reactivity, unnecessary the addition of redox
agents, avoiding extreme environments settings, easy control of the adverse reactions
and economical benefits. Although the application of electric fields is a useful
technology for controlling the mobility of charged ions and pollutants in soil systems,
the effects of accumulative protons upon applying an electric field on the properties and
structures of clay minerals remain unclear. In the present work, a pair of stainless
electrodes coupled to a 20 V direct current was applied in a tank containing clay
suspensions. The clays in both electrodes were then collected separately and identified
by Fourier Transform Infrared Spectroscopy (FTIR) and X-ray diffraction (XRD). Zeta
potential analyzer and acid-base titration were also used for measuring the surface
properties and charge densities of the electric-field-modified clays. Based on the spectra
of FTIR, some characteristic absorbance, such as AI—OH and Si—O vibrations, were
found and the spectroscopic differences for each clay collected upon electro-process
were indiscernible. XRD diagrams showed that a hydroxide was formed in the
interlayer of a 2:1 clay, collected from the anode after proceeding the electro-progress.
Both the results of potential and titration analyses showed that additional negative
charges were produced on the edges of aluminol and silanol groups of the clays
collected from the anode. Under the electro-process, protons were accumulated at the
anode which may result in the polarization, movement and exchange of cations in clay's
framework. Besides, the clay lattice seemed to be broken as evidenced by the releasing
of a great numbers of silicon ions during the electro-process. Further studies are
required to clarify the reactive mechanisms of the structural changes and the practical
applications of electro-process of clays in the soil or environmental fields, e.g., the
polymerization reactions of organic molecules as catalyzed by electro-process clays.

Keywords: clay mineral, electro-process, structure, charge properties.
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Pedogeochemical characteristics of chromite in a paddy soil derived
from serpentinites

Zeng-Yei Hseu (3. - )" and Yoshiyuki lizuka (&35 % 2. )
'Department of Environmental Science and Engineering, Pingtung University of

Science and Technology, Pingtung 91201, Taiwan.
?Institute of Earth Sciences, Academia Sinica, Taipei 11529, Taiwan
*E-mail: zyhseu@mail.npust.edu.tw

Chromite is a primary Cr-bearing mineral in serpentinitic soil; therefore, these
soils generally contain a high concentration of Cr, which causes a potential risk to
human health after Cr is mobilized by chromite weathering into the environment. This
study examined the micromorphological characteristics of chromite and identified
chromite weathering as a source of Cr in a paddy soil profile derived from serpentinites
in Eastern Taiwan. The soil samples were tested by partitioning Cr in the bulk soil and
measuring the element composition in the chromite. The fractionation of Cr in all soil
horizons was performed using a selective sequential procedure (SSE). The SSE results
demonstrated that the original Cr was primarily fixed in the recalcitrant minerals of the
serpentinitic soils. However, labile Cr fractions were also clearly observed in the soils.
During chemical weathering, Cr(I11) was released from hydrolysis in chromite under the
submergence of the pedon, whereas Cr(V1) examined using XANES spectra was absent
in the soils. The micromorphological observation using polarized-light microscopic and
SEM-BSE images indicated that chromite was altered, which corresponded to the
increase of labile Cr toward the surface soil. In the chromite grain, Cr decreased with
the increase of Fe and decrease of Al, Mn, Mg, and Zn during pedogenesis. Chromite
acted as a source of Cr through dissolution in the pedon.

Keywords: Chromium, EMPA, geochemistry, micromorphology, XANES.



P EBGW R ETEOR TS & ) B T TR SO TR E  R T AR R B A R AT R R

IR R (—)
KfERARY R MRS B RS PR

The accumulation of phytolith occluded carbon in rice straw and its
regulation potentiality
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Structure changes of Fe/Al hydroxides as affected by coprecipitation
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2Department of Environmental Science and Engineering, Tunghai University, Taichung
407, Taiwan.
*E-mail: ytliu@thu.edu.tw

Poorly crystalline Fe/Al hydroxides serve as superior sinks to retain heavy metals,
trace elements, metalloids, and nutrients like phosphate (PO,) in soils and sediments.
Proposed by our previous study, PO, retention on mineral assemblages is controlled by
the accessibility of sorption sites on particle surfaces rather than the binding affinity.
Therefore, how the structural changes of complex mineral-organic matter (OM)
assemblages affect sorption behavior of PO4 has been of interest to soil scientists. This
study aimed to determine at a mechanistic level the structural changes of Fe/Al
hydroxides as affected by the coprecipitation with various humic acids. Coprecipitates
of Fe/Al hydroxide (AFH) and humic acid (HA) were synthesized by hydrolyzing Fe/Al
solution using 1 M KOH to pH 7.5 in the presence of various HA with the C/(Fe+Al)
molar ratio from 0 to 0.5. Three types of HA were tested in this study: yangming
mountain HA (YHA), changhua HA (CHA), and aldrich HA (AHA). The YHA and
CHA were collected from Yangming mountain and Changhua county, and the AHA is a
commercial product. The local structure environments of AFH-HA coprecipitates were
characterized using Fe K-edge extended X-ray absorption fine structure (EXAFS)
spectroscopy. Spectra for EXAFS were collected at Beamline BL17C1 at the National
Synchrotron Radiation Research Center (NSRRC) in Hsinchu, Taiwan. Results of Fe
K-edge EXAFS suggested that coprecipitation of HA affected the development of
edge-shared octahedral linkages in Fe domain. Of all the tested HA, YHA changed the
structure of AFH most intensely. The most possible explanation is that YHA contains
more Fe impurities that disrupted the structure development of Fe hydroxide. However,
such enriched Fe content also promotes the structural ordering of Fe domain as the
concentration of YHA increased. This study indicates that coprecipitated HA likely
plays a critical role in structural transformation and stability for poorly crystalline Fe
hydroxides.

Keywords: Fe/Al hydroxide, ferrihydrite, humic acid, coprecipitation, EXAFS.
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Current situation of potash contents in Chinese soils and K fertilizer
production and application

Tian Youguo
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Fertilizer plays a really important role in the food safety in the world, much more
to an overpopulated country like China. However, the self-sufficiency rate for potash
fertilizer in 2012 in China is about 51%, due to the shortage of K resources, while 112%
and 117% for N and P fertilizer, respectively. Increasing the self-sufficiency of K
fertilzier and its usage efficiency is a big challenge for Chinese agriculture. The aim of
this paper is to clarify the current situation of K contents and its changes trend in
Chinese soils through the date mining and paper reviewing, and make the
recommandation for policy makers, produciers, extensioners and farmers. Analysing or
summarizing the results from the undergoing projects of National Balanced fertilization,
National Soil Monitoring, and others, mining the data from related scientific papers,
reports and presentations, with the institutes of NATESC, CAAS, CAU, CNCIC,
industry associations and other oganzations, interviewing consulatants or scientists and
local technicians. K fertilizer demand was increasing globally all the way since 1960s,
and will be increasing in the future due to population rising by 300-400 million every 5
years. China was the biggest country with the share of 22% of the world K fertilizer
demand. However, according to USGS report in 2013, K resource reserve in China is
only 2.2% to it in the world. China is limited in potash resources but has been trying to
improve its production capacity. According to CNBS, the output of potash fertilizers in
China was only 26000t K,O in 1980s but increased to 377.4t KO in 2012, and rate of
self-sufficiency increased to 53.3% in 2013. Most important countries for potash supply
for Chinese market is Russia federation, Canada, Belarus and Israel. Besides of
domestic produce and abroad import, China are exploring of using oversea potash
resources and developing potash feldspar resources. Although K consumption increased
since 1970s, trials and investigation showed soil K contents varies very much, but TK
and AK are getting lower, especially in South China. Chinese soils are widely K
deficient. According to incompletely statistics, there is 30 mhm?. It is estimated that it
requires 8-9 mt K,O per year to compensate K takeout by crops (products and straws)
and leaching. K fertilization also varied very much from crop to crop. As estimated,
about 30% of K fertilizer applied on fruits, 27% on rice, 19% on vegetables, and 4% on
wheat and 1% on maize. K fertilizer is important to Chinese agriculture and getting
more and more important because of decline of K contents in Chinese soils in recent
years. It is important to increase the K fertilizer self sufficiency but more importantly it
is to increase its usage efficiency by applying balanced fertilization and fertigation.

Keywords: Potash fertilizer; K contents; production; application.
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Nanoscale zerovalent iron particles treat recalcitrant organic
contaminants

Chih-ping Tso", Yuh-fan Su®, Yu-huei Peng', Meng-yi Chen™?, Cheng-han Lin",
Yu-tsung Tai?, Chung-yu Hsu?, Yao-cyong Chen?, and Yang-hsin Shih*

! Department of Agricultural Chemistry, National Taiwan University, Taipei, Taiwan
2 Department of Soil and Environmental Sciences, National Chung Hsing University,
Taichung

*E-mail: yhs@ntu.edu.tw

Nanoscale zerovalent irons (NZVIs) have been used in the remediation of soil and
groundwater contamination sites. For persistent organic pollutants, the feasibility of
NZVI treatment, the removal mechanisms, and the combination of other technologies
should be evaluated. NZV1 particles we synthesized are used to investigate the effect of
material properties and environmental factors on the reduction kinetics and degradation
mechanisms of recalcitrant aromatic contaminants such as Congo red (CR) and some
halogenated organic compounds including polybrominated diphenyl ethers (PBDES),
hexachlorobenzene (HCB), pentachlorophenol (PCP), and hexabromocyclododecane
(HBCD) (Shih et al., 2011ab; Shih and Tai, 2010; Shih and Tso, 2012; Su et al., 2012;
Su et al., 2013; Tso and Shih, 2014). Adsorption plays a role on the removal of PBDEs
on NZVI (Shih and Tai, 2010). Pd/Fe bimetallic particles can effectively remove HCB
and PCP (Shih et al., 2011a). The environmental effects on the degradation of HCB and
PCP were also studied. Furthermore, the addition of cetyltrimethylammonium bromide,
CTAB) can enhance the dehalogenation of PCP with Ni/Fe bimetallic nanoparticles
(Lin and Shih, accepted). On the other hand, the great longevity of microscale
zerovalent iron (MZVI) on the PBDE degradation was found (Peng et al., 2013). The
combined effects of MZVI and anaerobic microbes in decabrominated diphenyl ether
(DBDE) result from that MZVI leads to the enrichment of heterotrophic microbial
populations bearing nitrate- or iron-reducing activities. The interaction between MZVI
and microbes contributed to the synergistic effect (Shih et al., 2012ab). The fast
decolorization of CR with NZVI was found; however, the mineralization of CR with
NZVI was very low. Sequential NZVI/H,0, processes can effectively decompose CR
due to the Fenton reaction through ferrous ions from the oxidized NZVI (Shih and Tso,
2012). Our experimental results contribute to a better understanding of aromatic
contaminant degradation and serve as a useful reference for remediation design and
prediction of treatment efficiency of recalcitrant contaminants with NZVIs

Keywords: nanoscale zerovalent iron (NZV1), halogenated organic compounds,
adsorption, dehalogenation, mineralization, synergistic effect.
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The development road of soil fertilization under the background of
ecological civilization
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Study on soil nutrient and reasonable fertilization of strawberry
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Phytoremediation of diesel contaminated soils by ryegrass (Lolium
perenne L.) and tall fescue (Festuca arundinacea)
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Some deliberations on the issues of heavy metals in farmlands of China
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Using EDDS and NTA for enhanced phytoextraction of Cd by water
spinach

Zeng-Yei Hseu (35 - ), Shih-Hui Wang (2 2 #), and Hong-Wei Deng (3% 2 &)
Department of Environmental Science and Engineering, National Pingtung University
of Science and Technology, Pingtung 91201, Taiwan
*E-mail: zyhseu@mail.npust.edu.tw

A greenhouse experiment was used to test the applicability of
[S,S]-Ethylenediaminedisuccinic acid (EDDS) and nitrilotriacetic acid (NTA) at rates of
2.5 mmol kg™ and 5.0 mmol kg™, respectively, to increase the uptake of Cd by water
spinach (Ipomoea aquatic Forsk) in soils with 2.5-30 mg Cd kg™. The addition of
EDDS and NTA significantly increased water soluble Cd in soils. However, the Cd
concentration in the root and shoot was higher in the NTA treatment than in the EDDS
treatment. No instance of Cd hyperaccumulation was observed; however, the 5.0 mmol
kg™ NTA treatment for soil with 30 mg Cd kg™ caused the Cd concentration to increase
to 86 mg kg, which is close to the critical concentration (100 mg kg™) of a
hyperaccumulator. The total Cd uptake in the treatments of EDDS and NTA for soils
with 2.5, 5.0, and 10 mg Cd kg™ was acceptable, and was higher than the control. The
level of 5.0 mmol kg EDDS was excessively high for enhanced phytoextraction in
soils with 20 and 30 mg Cd kg™. Water spinach for Cd phytoextraction is a viable
alternative to using herbaceous hyperaccumulators.

Keywords: cadmium, [S,S]-Ethylenediaminedisuccinic acid, Nitrilotriacetic acid,
phytoextraction, water spinach.
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Effects of forestland utilization of sewage sludge on poplar growth and
soil properties
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Arsenic release and phytotoxicity to rice seedlings in As-contaminated
paddy soils are increased by Si fertilizer application

C.H. Lee (% %), H.H. Huang (§ = #), C.H. Syu (3 i£#&), T.H. Lin (&% %), and
D.Y. Lee (% i i&)

Department of Agricultural Chemistry
National Taiwan University, Taipei, Taiwan

*E-mail: DY Lee@ntu.edu.tw

Silicon (Si) was shown to be able to reduce arsenic (As) uptake by rice in hydroponic
culture or in low As soils using high Si application rates. However, the effect of Si
application on As uptake of rice grown in As-contaminated soils using Si fertilizer
recommendation rate has not been investigated. In this study, the effect of Si application
using Si fertilizer recommendation rate on As release and phytotoxicity in soils with
different properties and contents of As was examined. The results show that the
concentrations of As in soil solutions increased after Si applications due to competitive
adsorption between As and Si on soil solids and the Si concentrations in soil solutions
were also elevated to beneficial levels for rice growth. The rice seedlings accumulated
more As and its growth was inhibited by Si application in As contaminated/spiked soils.
The results indicate that there is an initial aggravation in As toxicity before the
beneficial effects of Si fertilizing to rice were revealed when Si application based on
fertilizer recommend rate to As-contaminated paddy soils. Therefore, for
As-contaminated paddy soils with high levels of As, the application of Si fertilizer could
result in increasing As phytotoxicity and uptake by rice.

Keywords: paddy rice; Arsenic; Si fertilizer; As uptake; phytotoxicity.
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Molecular cloning and functional characterization of an Ascorbate
peroxidase from cadmium accumulator Tagetes patula
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Effects of water management on arsenic species in brown rice grown
on different soils
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Cadmium sources investigation and rice safety cultivation in the
farmland, Chengdu Plain
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Spatial and temporal features of livestock and poultry breeding and
load estimation of livestock manure in Songhua river basin
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Dissolved organic matter (DOM) exists widely in the ecosystems. The interactions
of DOM with soil minerals are a common process, which may alter the surface
properties of soil minerals and control the reactions within the interfaces of solutions
and colloids. Besides, the strong association of soil minerals with DOM would protect
the organic compounds against biodegradation, affecting biogeochemical carbon cycle
in soils. It has been found that Fe(l11) could bond DOM and form stable co-precipitates
in a weak acidic solution. The nano-size DOM/Fe coprecipitates may serve as a carrier
controlling the mobility and bioavailability of environmental organic and inorganic
elements, including pollutants such as Cr(VI). In this study, we aim to determine and
reactivity of Cr(VI) with Fe/DOM co-precipitates and examine the structures of
Fe/DOM co-precipitates before and after reactions with Cr(VI) using the synchrotron
technique. The Fe/DOM co-precipitates were synthesized at pH 4.5 by adding 1 mM
Fe(lll) to two types of DOM (8.33 mM C) derived from Changhua (CHA) and
Yangminshan (YS), Taiwan. After incubation for 1 h, 0.2 mM Cr(VI) was added to the
co-precipitates and reacted for another 12 h. Results showed that 100 and 88 % of added
Cr(VI) were reduced to Cr(lll) by YS DOM and YS/Fe co-precipitates, respectively.
However, only 20 and 26 % of Cr(VI) reduction were found in the system with CHA
DOM and CHA/Fe co-precipitates, respectively. X-ray absorption spectroscopy (XAS)
was used to determine the structures of DOM-Fe coprecipitates and that involved Cr.
The spectra of Fe-EXAFS indicated that coordinated environment of Fe in
DOM/Fe-Cr(I11) and DOM/Fe coprecipitates were similar; however, Fe oxide structures
in the DOM/Fe co-precipitates were changed while reacting Cr(\VI1). The spectra of
Cr-EXAFS showed that the coordination number and bond distances of surrounding Cr
atom were different in both DOM/Fe-Cr(l11) and DOM/Fe-Cr(V1) systems.

Keywords: DOM, Fe(ll1), Cr(V1), coprecipitate, reduction.
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Evolution of soil fertility: its microbial mechanisms and perspectives

Yongchao Liang™?" ~ Fenliang Fan' ~ Peiyuan Cui® ~ ChangYin® ~ Zhaojun Li' ~ Alin
Song® ~ Tinggiang Li?
YInstitute of Agricultural Resources and Regional Planning, Chinese Academy of
Agricultural Sciences, Beijing 100081 China
2 College of Environmental and Resource Sciences, Zhejiang University, Hangzhou
310058, China
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Soil quality is conceptually composed of soil fertility, soil environment and soil
health. Soil fertility is the basis of crop production and sustainable agriculture. Soil
fertility evolution is closely associated with soil microbe-driven processes. In this paper
we reported on the relationships between soil biota and soil fertility, and on microbial
processes related to soil carbon and nitrogen transformation relative to soil quality.
Finally, further research needs are discussed. The results show that 1) soil biota, a
sensitive index, is closely related to soil quality; 2) significant differences exist not only
in soil productivity among different soil ecotypes but also in soil nutrients supply
capacities and crop productivity within the same ecotype differing in fertilization; and 3)
the soil nutrients supply capacities and crop productivity are correlated with the
microbial-driven processes of C, N and P transformation. Long-term trials also show
that enhanced C storage by mineral fertilizer addition occurs not only from extra
organic carbon input, but may also be affected through the cellulose decomposing
community in arable soil. Soil potential nitrification rate (PNR) in Alfisol was
suppressed by long-term mineral fertilization but was enhanced by manuring. The
alleviating effect on the suppressed PNR by mineral fertilization is related to shifts in
ammonia oxidizing bacteria (AOB) rather than ammonia oxidizing archae (AOA)
community. It is also shown that both the increase and decrease in N,O emission in the
urea and urea plus nitrification inhibitor (NI) treatment were consistent with variation in
AOB but not AOA growth in the alluvial and paddy soils tested, suggesting that
differential responses of N,O emission to urea and NI in arable soils can be explained
mainly by differences in growth of soil AOB.

Keywords: soil biota, soil molecular biology, microbial processes, soil quality.
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Estimation of soil organic carbon stock in subtropical forest region
based on digital soil map in Taiwan

Chen-Chi Tsai', Zueng-Sang Chen®”, Chin-Tzer Duh®

! Department of Forestry and Natural Resources, National I-Lan University, Ilan 26047,

Taiwan.
2 Department of Agricultural Chemistry, National Taiwan University, Taipei 10617,

Taiwan.

3 Division of Silviculture, Taiwan Forestry Research Institute, Council of Agriculture,

Taipei 10056, Taiwan.
*E-mail: soilchen@ntu.edu.tw

Soil organic C (SOC) is a critical component of a terrestrial ecosystem. In Taiwan,
the detail forest soil survey was conducted by Taiwan Forestry Research Institute
(TFRI). But less soil sample was collected in this survey and it is difficult to use these
few soil data to estimate forest SOC stocks. Based on the detail digital soil series map
and few SOC database, the objective of this study was attempted to estimate the SOC
sequestration of Laoulongshi Forest Working Circles (LLS-FWC) as a case study in
Taiwan. In LLS-FWC, twenty one soil series were established and classified into
Inceptisols, Ultisols, Entisols, and Spodosols, and the soil series map was composed of
68 soil mapping units and 585 polygons.The assumption of this study is that those 585
polygons are considered as “new soil point data” in study area. The spatial distribution
of SOC was calculated by Kriging method and the DSM of SOC was produced by
ArcGIS. The results showed that the SOC stock of soil series in LLS-FWC was 36~622,
55~682, 68~722 Mg ha™ for 0-30, 0-50, and 0-100 cm soil depth intervals, respectively.
The Gaussian model was the best fitted model of semivariance variogram (r? =
0.71-0.86). The regression coefficient (r?) between actual and estimated SOC values
was about 0.36. In conclusion, the estimated SOC stock in LLS-FWC was about 7.30
(0-30 cm), 8.94 (0-50 cm), and 10.9 Tg (0-100 cm). The assumption of this study could
be as a reference for forest SOC estimation in Taiwan.

Keywords: soil organic carbon (SOC), carbon sequestration, forest soil, soil series,
mapping unit.
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The research of accuracy of rice interpretation by
multi-temporal RADARSAT-2 SAR images
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Effect of long-term different fertilization patterns with all harvested
straw return on rice-wheat yield and soil environmental influence
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Research of the available microorganisms and development an efficient
way for composting
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Effect of corn stalk application to subsoil layer on fertility and humus
of soils in China
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Waste management and land utilization of livestock in Taiwan
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The efficiency of compost enriched with phosphate solubilizing
microorganisms
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Researches on reforming techniques of saline-alkali soils in Liaoning
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Effects of application of rice hull biochars pyrolized at different
temperatures on soil aggregate stability
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uptake and soil chemical properties
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Effects of remediation train sequence on decontamination of heavy
metal-contaminated soil containing mercury

Zeng-Yei Hseu (3 & - )", Yu-Tuan Huang (¥ # #%)? Hsing-Cheng His (& 7 1 )*
'Department of Environmental Science and Engineering, Pingtung University of
Science and Technology, Pingtung, Taiwan
Department of Earth and Ocean Sciences, University of Waikato, Hamilton, New

Zealand
3Graduate Institute of Environmental Engineering, Taiwan University, Taipei, Taiwan
*E-mail: zyhseu@mail.npust.edu.tw

When a contaminated site contains pollutants including both non-volatile metals
and Hg, one single remediation technology may not satisfactorily remove all
contaminants. Therefore in this study, chemical extraction and thermal treatment were
combined as a remediation train to remove heavy metals, including Hg, from
contaminated soil. A 0.2 M solution of EDTA was shown to be the most effective
reagent for extraction of considerable amounts of Cu, Pb, and Zn (> 50%). Hg removal
was ineffective using 0.2 M EDTA, but thermogravimetric analysis suggested that
heating to 550 °C with a heating rate of 5 °C/min for a duration of 1 hr appeared to be
an effective approach for Hg removal. With the employment of thermal treatment, up to
99% of Hg could be removed. However, executing thermal treatment prior to chemical
extraction reduced the effectiveness of the subsequent EDTA extraction because
non-volatile heavy metals were immobilized in soil aggregates after the 550 °C
treatment. The remediation train combining chemical extraction followed by thermal
treatment appears to remediate soils that have been contaminated by many non-volatile
heavy metals and Hg.

Keywords: heavy metal, mercury, soil contamination, soil remediation.
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The effects of adding husk on arsenic concentration of brown rice
grown in two poor-drained arsenic-contaminated soils
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Effects of water management and soil properties on arsenic
accumulation of rice grown in arsenic-contaminated paddy soils
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Adsorption of tetracycline antibiotics by humic acid-modified
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Oxidative removal of arsenite by zero-valent aluminum and aluminum
beverage cans in an aerobic solution with Fe ions
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Aflatoxin B1 removal on bentonite modified by nonionic surfactants

Ya-Ting Chan and Yu-Min Tzou"
Department of Soil and Environmental Sciences, National Chung Hsing University,
*E-mail: ymtzou@nchu.edu.tw

Mycotoxin has been considered to be a major risk factor for the productions of
crops and animals. It was estimated that the influences of mycotoxin on the world’s
food crops reached as high as 25% each year. Aflatoxins B1 (AfB1), one of the
mycotoxins, has caused a potential impact to the agricultural products due to its toxicity
and its occurrence as a natural contaminant of human food and animal feed. The
applications of pristine clay or organo-clay composites to scavenge the organic
pollutants have received considerable attentions during the last two decades. In the
study, the effectiveness of AfB1 removal on bentonite intercalated with two nonionic
surfactants, i.e., Brij 30 and Igepal CO890, was evaluated. Results showed that the
contents of non-ionic surfactants in the interlayer of bentonite increased with an
increase in the loadings of surfactants. The adsorption isotherms of AfB1 on bentonite
intercalated by Beij 30 or Igepal CO890 could be described well by Freundlich model
(R? > 0.95). The bentonite intercalated with 1 % wt surfactant exhibited an enhancement
of AfB1 adsorption as compared with the pristine bentonite; nonetheless, AfB1 removal
decreased with an increase in the concentrations of intercalated surfactants. The results
suggested that the slight conversion of the surface properties of clays from hydrophilic
to hydrophobic would enhance AfB1 sorption, but excess surfactants were unfavorable
for AfB1 removal. Further studies, including spectroscopic analyses, are required to
clarify how the structural arrangements of surfactants as a function of concentrations in
the interlayers of bentonite affect AfB1 removal.

Keywords: mycotoxin, aflatoxins Bl (AfB1), bentonite, organo-clay, nonionic
surfactants.
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The interactions of hydroquinone with Cr(VI) as influenced by UV
irradiation or free Cu(ll) ions

Ching-Yun Cheng and Yu-Min Tzou*

Department of Soil and Environmental Sciences, National Chung Hsing University,
Taiwan

*E-mail: ymtzou@dragon.nchu.edu.tw

Hydroquinone (H.Q), a low molecule weight polyphenol, occurs naturally and is
considered as an important precursor of humic substances in soils. Chromium(V1), a
strong oxidizing agent, may be distributed widely in the environment due to
inappropriate handling and disposal of Cr-containing wastes. In this study, the
interactions of H,Q with Cr(VI) in the presence or absence of UV light and free Cu(ll)
ions at an acidic solution were investigated. Results showed that Cr(\VI) could be
reduced by H,Q and the redox reaction was indifferent to the presence of UV irradiation;
however, the redox products seemed to rely greatly on the presence of light. For
instance, upon Cr(VI) reduction by H,Q in the dark, the solution color was changed
from yellowish to colorless, and the intensity of absorption peak at 246 nm increased
over the course of reaction time, indicating the formation of 1,4-benzoquinone (BQ). On
the contrary, under UV irradiation, the Cr(VI) was rapidly reduced within 75 min and
the solution color was changed from yellowish to yellow-brown. It was presumed that a
larger organic molecule was formed via probably the oxidative polymerization reactions.
Besides, with the addition of Cu(ll) into Cr(VI) and H,Q system, the first-order rate
constants of Cr(VI) reduction increased greatly with an increase in Cu(ll)
concentrations. This indicated that Cu(ll) could be reduced to Cu(l) by H,Q priority and
then the reduction of Cr(VI) by Cu(l) occurred fast compare with H,Q.

Keywords: Hydroquinone, oxidative polymerization, chromium, 1,4-benzoquinone,
copper
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Effects of sporulation of arbuscular mycorrhizal fungi on Acacia
confuse Merr. cultured by silica sand mixed with biochar
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behavior

Yu-Shiuan Huang (3 #%3%) ~ Fo-Ting Shen (£ # % )" ~ Chiu-Chung Young (1 # &
Department of Soil and Environmental Sciences, National Chung Hsing University
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Soils harbor diverse and considerable quantities of bacteria which exist in various
niches. Among them, K-strategist bacteria which show oligotrophic behavior can
survive under low concentration of available nutrients (especially carbon source).
Oligotrophic bacteria were seldom cultivated and characterized from soils since the
conventional isolation methods relied on nutrient rich medium or selective medium and
easily enriched fast growers or bacteria with specific carbon source preference. This
motivated us to explore microbial fertilizer with facultative oligotrophic behavior. In the
present studies we have attempted to perform isolation of oligotrophic bacteria and
determination of their plant growth promoting traits. Besides, seed bioassay was
conducted to evaluate inoculation effect of selected isolates on lettuce growth. A total of
74 isolates were obtained from 1,000-fold-diluted nutrient agar. Half of these isolates
can even grow on water agar without any addition of carbon source. Requirement of
CO; or light for growth of some isolates were demonstrated. All these isolates showed
facultatively oligotrophic behavior since they can also form colonies on nutrient agar.
More than half can solubilize tricalcium phosphate when either glucose or sucrose was
used as carbon source in cultural media. 13 out of 74 isolates showed utilization of
single carbon compound such as methanol, which provided hints of their association
with plant leaf. The length of radical and epicotyl increased after inoculation of some of
the isolates. These facultatively oligotrophic bacteria may serve as microbial fertilizers
which can survive under nutrient limited condition while proliferate when carbon source
was available.

Keywords: microbial fertilizer, facultatively oligotrophic behavior, plant growth
promoting traits, methanol utilization.
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Effects of long-term organic and conventional farming on bacterial
abundance and population diversity in banana plantation soils as
evidenced through culture-dependent approach

Yu-Meng Chou (% = g)* - Fo-Ting Shen (7% # 2 )" + Shih-Chao Chiang (#+ 42)? ~
Chun-Mei Chang (3& % $#)? ~ Mei-Jen Chen (F& % #)? ~ Chiu-Chung Young (1§ # & )*
! Department of Soil and Environmental Sciences, National Chung Hsing University
2 Taiwan Banana Research Institute
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Organic farming is a comprehensive management system which relies on naturally
agricultural practices. It brings benefits to soil health and plant safety since synthetic
compounds such as chemical fertilizer or chemical pesticide are not allowed to be used.
Every long-term farming manipulation may cause succession of microorganisms in soils,
and the degree of impact depends on biotic and/or abiotic factors. In the present studies
attempts have been made to study bacterial abundance and population diversity in
banana plantation soils under different long-term farming systems. These were achieved
by selective cultivation, enumeration, isolation and phylogenetic analysis of
representative bacterial groups. In general, viable numbers of total bacteria, nitrogen
fixers, tricalcium phosphate solubilizers and protease producers were higher in organic
farming soils than that in conventional farming soils. A total of 106 isolates belonging to
phylum Actinobacteria, Firmicutes and Proteobacteria were obtained on tryptic soy agar
(TSA) and skimmed milk agar, and Bacillus was the dominant genus existing in all
these farming soils. Overall, 12, 7 and 7 genera were obtained on TSA plates from soils
under 15-year-organic farming, 5-year-organic farming and 15-year-conventional
farming system, respectively. Some of the taxa representing indigenous bacteria were
found in banana plantation soils under all these farming systems. Isolates belonging to
bacterial lineages which only obtained from organic farming soils might provide hints
of their association with organic matter amendments under selection.

Keywords: bacterial abundance, population diversity, banana plantation soils, long-term
organic farming.
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Cerium content of tea (mg kg™)
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Pilgrim, T.S., R. J. Watling, and K. Grice. 2010. Application of trace element and stable
isotope signatures to determine the provenance of tea (Camellia sinensis) samples.
Food Chemistry 118:921-926.
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Uptake of polybromodiphenyl ethers by leafy vegetables from the soil
In a contaminated site
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Abstract

Polybrominated diphenyl ethers (PBDEs), widely used flame retardants, have
polluted the environment and might enter into agricultural products that could threat
food safety and the health of human. In this study, pot and hydroponic experiments were
performed to confirm whether leafy vegetables can uptake decabromodiphenyl ether
(BDE-209) from hydroponic solutions and soils. The soil used in these experiments was
taken from a farmland in a contaminated site. In the hydroponic experiments, the
sorption reached equilibrium in 2 to 3 days after exposed. The concentration of
BDE-209 in shoots with leaves of sweet potato vine was lower than roots. The same
trend was found in the pot experiments. Here we showed that BDE-209 can transport to
the food chain via leafy vegetable from its roots in PBDE contaminated soils.

Introduction

Polybrominated diphenyl ethers (PBDEs) are widely used as flame retardants in
plastics, textiles, and electronics. The production and use of decabromodiphenyl ether
(BDE-209) have increased in recent years (Huang et al., 2010). Industrial waste, waste
air and wastewater containing BDE-209 might enter agricultural regions and
contaminate soils, but human have no awareness. BDE-209 might be presumed its low
bioavailability in soil because of its high molecular weight and hydrophobicity but lack
of evidence to support such speculation. If PBDEs were taken up by plants, these
agricultural products threat food safety and the health of human. This study is aimed to
confirm whether leafy vegetables can uptake PBDEs from hydroponic solutions and
soils, and to understand the uptake concentration in plants.

Materials and methods

Soil from 0~10 cm depth was collected at a farmland in a PBDE contaminated
site. Sweet potato vine was grown there so it was chosen as the test plant. In hydroponic
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experiments, uncontaminated plants were transferred to a hydroponic solution
containing 1.8 mg/L BDE-209. Uncontaminated plants were transferred to the pots
concluding PBDE contaminated soil from the site. Pots were kept in greenhouse for 14
days and 28 days. After the uptake experiments, plants and soil samples were harvested
and placed in amber glass vials and then was extracted for analysis by Agilent 6890 I
gas chromatography with a microelectron-capture detector (GC-uECD), and GC-High
resolution mass spectrometry (HRMS).

Results and discussion

In the hydroponic experiments, the sweet potato vine was planted in
BDE-209-spiked solution. The concentration of BDE-209 in the solution decreased
from 1.8 mg/L to 1.5 mg/L, 0.98 mg/L, 0.96 mg/L and 0.81 mg/L after 1, 2, 3 and 6
days, respectively, indicated that the sorption reached equilibrium in 2 to 3 days after
exposed. The concentration of BDE-209 in both roots and leaves with shoots was
reached the highest levels at second day and then decreased. Moreover, a higher
concentration of BDE-209 was detected in root of sweet potato vine than shoots with
leaves. In the pot experiments, sweet potato vine was planted in the contaminate soils.
Harvest some sweet potato vine for the analysis after 14 and 28 days. The
concentrations of BDE-209 in these two points were not different, suggesting the
equilibrium achieved within 14 days. Leafy vegetable can uptake BDE-209 from
solution and soils by roots. Furthermore, BDE-209 could translocate from roots to
shoots and leaves, implying its potential transportation and accumulation in the food
chain.

Reference

Huang H, Zhang SZ, Christie P, Wang S and Xie M. 2010. Environ. Sci. Tech. 44:
663-667.
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Electrochemical Reaction of Methylene Blue on the Surface of
Clay-modified Electrodes
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The uptake of petroleum and emerging organic compounds into rice
Chien-ying Yang (3§ + %) and Yang-hsin Shih” (5% 13)

Department of Agricultural Chemistry, National Taiwan University
*E-mail: yhs@ntu.edu.tw

Abstract

Plant uptake of organic pollutants from soil or water could enter into our food chain.
Organic pollutants from industries contaminate agricultural farms by gas leakage, oil
spill and wastewater and could be taken by the crops. In addition, pharmaceuticals and
personal care products became the emerging pollutants found in river and wastewater in
recently years. In this study, rice, the major staple food of Asia, was used to perform the
uptake experiments of various pollutants including toluene, xylene, bisphenol A and
sulfamethoxazole (SMZ) separately. The analysis methods of different pollutants in rice
were built, and the recoveries of them in rice were above 98% by using ultrasonic
extraction. For rice uptake, toluene, xylene, bisphenol A and SMZ reached equilibrium
with rice after 4 days. Different parts of rice were analyzed at different uptake time All
of toluene, xylene, bisphenol A and SMZ were found in the straws; furthermore, toluene
and SMZ can transport to the rice grains. Uptake capacities were estimated by
composition model we built and compared with the measured values.

Keywords: uptake, rice, organic pollutants, uptake model

Introduction

The rapid development of science and technology leads to the increase of possible
industrial pollutions which cause the seriously environmental issues. A large amount of
highly hazardous substances emitted from various industries possibly pollute
environment. Organic solvents, gas leakage, oil spill, and persistent organic pollutants
are common pollutants in recent years. Moreover, pharmaceuticals and personal care
products have been extensively used for both personal health and cosmetic reasons.
These chemicals of emerging concern with increasing evidence suggest their potential
adverse effects in the environment. They might enter into the rivers and agricultural
farms, which seriously affected the crop safety and health of people. These agricultural
products from these polluted farms or unknown groundwater pollutions could pose a
serious risk to the health of human. Therefore, this study will develop analytical
methods of the organic pollutants in rice, perform the uptake kinetics and equilibrium of
organic compounds into rice, and build the simple uptake model of organic pollutants
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into rice.

Materials and methods

Uptake kinetic of pollutants into rice was studied during 8 days. Rice was around 3
months of growth in field and transferred to pot experiment. The solution of 100 ppm
toluene or xylene or 50 ppm bisphenol or sulfamethoxazole (SMZ) was added in the
pots separately. The double concentration was also processed for the uptake
experiments. At selected intervals, the soil solutions were withdrawn and extracted for
analysis by LC and GC. After the equilibrium time, straw and rice grain were extracted
and analyzed.

Results and discussion

The ultrasonic extraction was the highly efficient way to extract the different
pollutants in rice. To use hexane to extract toluene, xylene, bisphenol and SMZ in rice
could reach above 98% recovery with 10 minutes by ultrasonic extraction, which was
used in the following experiments. The uptake kinetics of toluene, xylene, bisphenol
and SMZ in rice showed that all of them reached equilibrium after 4 days with rice. The
straw and rice grain were analyzed individually after uptake experiments. Toluene,
xylene, bisphenol A and SMZ were found in the straws. The concentration of bisphenol
A and SMZ in straw are higher than toluene and xylene on the 4th day. Since both of
toluene and xylene are volatile compounds, they could volatilize from pot gradually.
However, toluene and xylene were detected in the rice grain. On the 8th day,
concentration of bisphenol A and SMZ left half on the 4th day in straw which might
degrade in the soil and plant, and toluene was still analyzed in rice grain. In uptake
experiment of double concentration showed the similar result. There was only a
discrepancy in the result of toluene which was almost entirely volatilized after the 3rd
day and could not be analyzed in straw and rice grain. SMZ was found in the rice grain
at the 3rd day and 8th day. Result in this study indicated that those chemicals could
enter the plant via plant uptake through roots, and part of them even possibly transport
into food chain as rice grain which needs more attention. Furthermore, uptake capacities
were estimated by composition model (Chiou et al. 2001) with the parameters we built
and compared with the measured values for a further step in understanding the relation
between the plant and organic compounds.

Reference
Chiou CT, Sheng G, Manes M. 2001. Environ. Sci. Tech. 35: 1437-1444.
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The characteristics of humic substances extracted from a volcanic soil
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Abstract

Recently, a sequential exhaustive extraction (SEE) process has been shown to be
capable of isolating and separating the major components of the classically defined HSs
from the soils of the temperate and tropical regions. The SEE system was used in the
present study to isolate the HA/FA and Hu fractions from a subtropical volcanic
Taiwanese soil. Chemical and compositional properties of these extracts were then
compared with similarly obtained isolates from soils from the different climatic regions.
Increases in the aliphatic relative to aromatic carbon contents were observed for both
the HA and FA fractions when the pH values of the extraction media were increased.

Introduction

Humic substances (HSs) are components of humus, contains compounds belonging to
the recognizable classes of organic compounds, such as polysaccharides, polypeptides,
altered lignins, flavonoids, tannins, and terpenes. Such molecules can be regarded as
components of HSs only when covalently linked to the humic core and satisfying the
solubility criteria for humic acids, and fulvic acids (Hayes and Swift 1978; Aiken et al.
1985; Stevenson 1994). Kang et al. (2003) used a sequential extraction technique to
isolate HAs from SOM. Based on the results of their carbon-13 nuclear magnetic
resonance (**C-NMR) and Fourier transform infrared (FTIR) spectral analyses, the
authors categorized the organic domains in the residual soil as Hu, enriched with
hydrophobic components, such as paraffins and cutins, and having the lowest
oxygen-containing functional groups.

Materials and method

SEE process : The Yangmingshan soil(25°09°N, 121°32°E) was first acidified to pH
1-2 (1 M HCI), followed by washing extensively with de-ionized water to remove the
chloride. The solids were then extracted stepwise (exhaustively) with 0.1 M NaOH
adjusted to pH 7.0, then to pH 10.6, and then at pH 12.6, and then with a solution of 0.1
M NaOH+6 M urea. The extractions, except at pH 7.0, were carried out under N,. The
supernatants obtained from the base extractions. The filtrates were adjusted to pH 2 by
adding 6 M HCI to precipitate the HAs.

Sample characterizations : FTIR, and **C-NMR spectroscopy procedures were used
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to characterize functionalities and components of the HAs,FAs
Results and Discussion

The FTIR spectra indicated that the aliphatic structure bands of HA samples at 2,905
and 2,850 cm* became increasingly distinctive for the extractions at pH 12.6. Unlike
the results for HAs, the FTIR spectra of FA samples (Fig. 1b) are similar to each other
and show only a slight increase in aliphatic carbon with an increase in the pH of the
extractant . The peak at 1,609 cm ™, assigned to carbonyl groups and aromatic C=C
stretching, decreased gradually from HA-7 to the uHA extracts (Fig. 1a). It is evident
that the HA and FA fractions increases in the aliphatic carbon contents relative to the
aromatic carbon occurred as the pH of the extraction solvents increased, and the
inclusion of urea increased further the alkyl C content (Fig. 2).These increases coincide
with a decrease in the aromaticity. On the other hand, the uHA sample shows a strong
evidence for aliphatic hydrocarbon. With the exception of the uHA sample (Fig. 2a), the
aliphatic hydrocarbon resonance of the HAs extracted by SEE methods lacks the
distinctive resonance characteristic of crystalline or ordered polymethylene structures
(33ppm).The spectra for the FA fractions (Fig. 2b) showed increased relative amounts of
aliphatic hydrocarbon in the FA pH 12.6 and uFA isolates, and with some evidence for
crystalline polymethylene components in the case of the uFA isolate.
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%ﬁiﬁéiéé%%&ﬁﬁwﬁ’Jﬁ%%%ﬁﬁiﬁéiE %*&ﬂ%\
BEAEEVAARELEERHARES ST LR FRG (0 BF 2
A PRL 2k £84 1 1.9 umol CO, m? s™ 2 Mg L2 F 54 > A ki
%”ﬁ%»(3)ﬁ@ﬁ%ﬁi§%¢ﬁ:ipi%ﬁﬁiiWﬁﬁ%ﬁ%@ﬁé
AR AR EFR (A5246) A BATHESHIE? 52 EEF2 20
”b’ﬁ A2 RAHFE Ntz > PH=Z Cu Cro e FIFERARME > i
TEREAZ A AHEN K BHEART%E T FHTRROBE -

g

2122728 % 22 M2 AR

#fE | CK | PRI | PR2 | PR3 | PR4 | PRS #%E | CK | PRI | PR2 | PR3 | PR4 | PRS
5% 86 98 78 85 79 71 ¥—k 12 14 17 11 19 12
$=K|em| 100 | 86 | 8 | 9 | 89 | 85 H=R jem| 32 | 16 | 13 | 13 | 23 | 13
$ =R 116 | 96 | 8 | 98 | 105 | 86 e 54 | 22 19 13 | 40 | 24
BokE | o | 35| 128 | w4t |15t | o3| 2t BEE | % 3507 | 38 | 12° | 18® | 111° | 100°

CREREA FRRLES  BREER(P<0.09) CRFREE AR RLES  RAEER@P<005)

23 22 ZEET®T FRTLEE 24 M ELL®Y FRITLEH

. #0844 H % (umol CO, m™ s™) " % Jo 4 R % (umol CO;m” s™)
ot CK PRI PR2 PR3 PR4 PRS Ry K PRI PR2 PR3 PR4 PRS

1 253 175 237 18.0 206 262 1 312 15 233 18.2 26.1 25.7

2 23.9 19.9 26.6 18.2 243 259 2 304 21 214 17.9 20.9 205

3 24.0 16.1 237 9.2 222 243 3 326 2.0 22.8 18.9 2.1 21.1

4 237 12.2 214 9.4 17.9 26.5 4 308 2.0 24.2 17.6 37 213

5 259 18.0 223 19.6 183 212 5 318 22 233 184 11.8 102

6 277 19.1 247 214 23.2 22.0 6 307 12 229 17.2 24 197
mean=SE | 25,120.6% [ 17.121.1923.820.7° [ 16.022.2°| 21.121.1° [ 24.420.9° | | mean=SE [31.320.3°*] 1.920.2% [23.020.4°[18.020.3° [ 11.224.2¢ [ 19.72.1°
CREREA RERLFFH 0 RBELER(P<005) CRE)ERARRRELFE L ABEEE(R<0.05)

25 WwEEHATTRSE 26 HHEERATT RS

. Cr ‘ Cu ‘ Ni | Zn P Cr ‘ Cu | Ni | Zn
(mg'kg) (mg/kg)
CK 1.00 6.00 5.00 45.0 CK 1.00 14.0 4.00 13.0
PR1 1.00 8.00 7.00 124 PR1 1.00 5.00 11.0 190
PR2 1.00 5.00 7.00 202 PR2 1.00 5.00 8.00 194
PR3 1.00 6.00 7.00 99.0 PR3 1.00 5.00 10.0 139
PR4 1.00 11.0 5.00 63.0 PR4 1.00 7.00 16.0 241
PRS 1.00 7.00 6.00 65.0 PRS 1.00 6.00 11.0 188
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FLeERY Rt RERZ BT
Effects of the composting processes of swine manure on antibiotic
concentrations
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#F&

2 Tk % %2 (tetracyclines, TCs)£? & =47 (sulfonamides, SAs)¥w4 % 5 2k R L
B gt B2 - o MV IB AL BEBFA L 2 HRMRE S
woFmARg* gixe r Ao "ﬁ%%%ﬁ?’}“f"ﬁi’%?ﬁ}%ﬁﬁq%?i&wﬁ@ﬁv&%&’
BE g i kgl fodr il 5o o RA A3 gJdTiE 42T o il & g
%m?ﬁlﬁ’”@%ﬁﬁﬁW****% F 2o FAFT Y BT R K R
gy Fe LS g Re SR, 00 T 2387 Y 43T TCs e SAS ek B o

% =
é%nai%a@%wmuiﬁg;wﬁ,vAﬁEAwWL’W&?FAm 90% =
A F e R nAl 2 E T A B 48 e (Bound and Voulvoulis,
2004) - ii«l_fé#’ui;%“‘*%'ﬁ Fo— AzER RS > T ARG Ay B nd Y SR FREOE
r S BE S S TR MERRLI R TR F 4 B A AT E 2
*Wﬂ#%mﬁ4%m@¢muam2mmo¢ﬁ¢ag¢@m@wmhi%’v
igd AApHRE AN AR 2 G T AR SF Y X T E AL
¥ Ak §E 3§ % Jz(Kong et al., 2007) -
cERRA FE RS G o 1l i
FRWORGERP T L4 HAAED a
T
¥

2 ==
P

22

AR AN AR REY T
Tz sy joApREE AR
WAHE Y A Z RIS R RS PN -SRI VE L e A Ty
SR Rlag ko, (e LSS ST c‘,é[") Pt Beg R o FIM AT F B
he 2 B A IR L AT ot 2Ok R R .

Hig sk
R 3 IRe R 11 RIRFT R TR L J FE L R A E N3 gy 0 3
T AR R L RS A AR R RS N J BT MG L 2
ERTIEA 73 - Eﬁi‘ﬁ“; FEHELEFE et zise od @ R B
2R LT A R AR ELATHR LRSS 5 B R R
B 46 B FEE AT N 49 B oo A R EET AITE BB 0 0B R A TR
(HPLC )4 4% ©
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%% HE

BEYHRAZRR I REAVE PRI ZEI R REBWLRZ
7F4rﬁwgn%ﬁi%ﬁﬁ?&§°ﬁﬁ§%ﬁ’ﬁj7%&ﬂt8§%¥i
Bt o @ SAS % hds g B b5 0 )5 50-100% € B D6 R b o iput
e SAs ¥ »30-95%F A0 @ 5-60%R] £ ¢ it 03] ik (Mojica and
Aga, 2011) > x jhd A iERATHE G L Bip T AT R L R ERASG A D R
Lt FeA 0 VA ATERE TR T L2 F TR RT 4w TCs chig * £ 3
3 SAS o AEZT BB ATER LS > TCs tanT 5k B G 3.4 (£0.07) mg/kg »
SAs T 2k & ] & 1.33 (20.5) mg/kg o ML A FIRAE T RIGRS
BEFTE f’.‘/"ﬁ LEFH T RERERIRAE ZAYT o Ra .¢?£¢L FEELm
P idd FERAM O TR TFE S w oA Rt MRS LY RS
(Hamscher et al., 2005) = @ ‘Gig3a i it fs e 5.0 Jad 2 ek R P BT S35 5 a0k
Flook 0 Adnd R A LA fRA KR K o G F S g e el B
FTHm & ERBAFED e

T AT Y Fid A Ak RAET M o o 0 d R A R 0 20
bo Rt ALY 2k R B TN L Bk - A RS RIRL ATE R
ek oo PGB REVRT FRERT o fE ZRRZ R o AoBl- 1T o
d AR et b S N S A pE R > B RS X € M o el > N GE
m%?%$ﬁW“’iﬁ%F? TFEFIIKRP P AES DS 03] 40 % dinde o
SRk FESIE 40 X 215 0 £ 5P % A p)F TCs & SAs > B s L FE R
GEMEL Y Rl Rk R

(A) (B)

8.00 700
oL
=
» 700 } 50.6.00
£ 600 ~=0TC % 5.00
- =
= 500 -&-TC 2 e
g S = SDM
2 F c1C = 4.00
S %00 - ~&~SDZ
°E S 3.00
£ 300 g
2 Y 5
= 200 £ 0
< 100 = 1.00
z
0.00 A 000 u
40 40
Days Days

B- 7 F3epdiRg 57 (A)TCs 2(B)SAs 2 ik &
;{—;»)FJ&

AT 02013 0 FEEIIIEALY il FER B MA P IREH . gL oV B H
PHEBBEPE SALH o
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Impacts of fertilization and pesticide application on productivity and
biodiversity on agricultural ecosystem in Taiwan
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-~ EA (PRI TTAZYE)E AT (c AR R)AAS BT BE
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BEA AL RPFEINHA 2 F I HERTERTZ RS %% iy SRR
3ﬁﬁpz’%ﬁ%eiwéﬁﬁ%’ PEREHCHED 2 A P 5 R
2AREREOPE R fe FRS N mI RS R EL R AP
iRy privd A2 £ 2 dF(Tilman et al., 1996; Picasso et al., 2008; Hadgu et al.,
2009) » £ amrE el P A FRG MG R ERGE HAL S HREET o
Rl -l

2006 EEi TEAFEELIRLAEDFLREFFHR R T LA
(Conventional Agro-ecosystem) s s« i 2 B %k § 2 i~ & 4 B # (Sustainable
Agro-ecosystem)z_ £ Rlz#E Ky T AT E AP SR MY o BiT4IR S
o (D)EEATEC BBB0ha)2 s H 2 HAS(T.0ha)EiT-ka R ERKIT
B2 Eugite 4 BT (QLFMERAS TR FI(R5ha) ) EF =
# F(1.32 ha) »

*-n
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z&ﬁ%&%@%’ﬁﬁknéin’itﬂﬁ/W%%%ﬁﬁ A
BT EELEAFAE R ALEDEE(B la) K A5 SR AT B~ Y
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A5 R ERS(R b)) R 2 AR FicAE HER F w2 30%(F
la) > B M~ 2 F W2 B RS X 32 F SR Ew LAZPEXIP
_zfﬂg o
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FEIHREKRES ARELOR FLERITRPEFEK - E2 PR ER
FARFREAR L L TARD A TR R TRV RS AP
S EAEPRA IR ARG L REFEEF S RRERTEFTL TR P
% ’%\'H’—? BT A A 2 8mA R e
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landscapes in the highlands of Tigray, northern Ethiopia. Food Security. 1: 83-97.
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species diversity affects productivity and weed suppression in perennial
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biodiversity in grassland ecosystems. Nature. 379:718-720.
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Effects of Layer Charge of Clay Minerals on Electrochemical Reaction
of p-Nitrophenol
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Eﬂ’z’%?ﬁfﬁ?#*ﬁf’é OB AP ER R ESL R FAMEAFHE T R
% i 2 IR - ?A\ﬁqﬁﬂﬁgd A ,,_,)TT}Q_‘H-T—F,?Q TR LR G T o
AT 2Pt ? Ab2 B AR R T & (SPCE) fic & T 1 & 4 472
FHHAAFTROT M FE L RRE 540~ @32 4 SPCE #4340 & $ - d
HOC6H4NOZ B A7) HOCgH4NHOH #ip 3 e i % 7 5 & 12 SWy-1 &+ » @ 12
KGa-1 /] ; = fiAbd B 4775 § 1 K s T & (SPCE*) ¥ R3] { + B Rt
iz 'L/ﬁ‘»‘lé CHPIRIS S

=

HAFFHFEALES G4 REFE LB RO &5 > @&
WRERE LK WFEL ORISR L AP AMEREHAE B IR
Pt FRBEREFLEAZF LT % i3 4 4 (Liu,2009; Stankovic, 2012) ° 3T
S EFIE AR PRI AL A TS (Mousty,2010;Fitch, 2011) - st ] B
Al & R FEALL FHi S5 QEr BOHRE > 2 B RS TR RS 0 &
AP TG {BEREELEEPHRL T ARG RCES LRI R B
Wl d AR P TR G DT B EEM L T a4 R R
Bl BAeA R PR E (e > 2003 ; Manisankar,2006; Fitch,2011) -

LT

\a&

HALE S

- ~ AR AR R B R BT R B

A PR E AL 4 Fh 4 KGa-1 ~ PFI-1 ~ SHCa-1 ~ SWy-1 ~ SWa-1 2 VTx-1 2 &
et 30ul o JF R RERBETERA G S0 R H A RR T TAFS BT R
T2 TR SRkt 2 L B4 TR g o
N ARRBATREEN A TR ORI E A4

VR R TR AR A R R R T 1R S 1 (P T 4R AQIAQCH 5 £ T

h

B2 £S5 5 WE TR K2 %1&@_,, B 2mM A A FR RS I 0 8
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RATRIE 2B RAE AR g TR RS o 2 fAdkR 24 SPCE P > 1Y
KGa-1+PFI-1 2 VTx-1 = 813 45 T tm 1| 9 B L T 8 ¢ 7% v ihs &
M4 F T 23 apF > KGa-1 ~ PFI-1 2 VTX-1 2 47 € &ip| 3] B il 8 & 08
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7 ¥ R332 ¢ £ s Fusarium oxysporum f. sp. Lycopersici 2. <48 i
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% 0% /i A4 Fusarium oxysporum f. sp. Lycopersici #i¢ = - f& 1 3 B3
Bpg B Re BT EZM @R VEFF L DTHFG TR - RFH -
EdEY REALF AL > m ALY o WS RMEAL G P E Fk o A
WRAFWESDEIREI Y GED 45 B LA E S
Fusarium apu%%\aé‘%% P B BT M AT AW E Y 0 R F-20 Rk o B

ERER Y £ 3 11 AR A ¥ Fusarium 3 Frdack o H ¢ 0w A297 sk B o @ B
PR Y %D g o2 M F AR B Y 18 & A (SCA)T A ko BT TR
FACA) T A3t - f5 »cf 0 R R Fl 5 sk ? o o gl R A RGE &
SCA 33 % &~ #d K2 M F2 £ > & AR BT 2 F2 @ 051 87 vz
‘hif g BB REH

Fusarium oxysporum f. sp. Lycopersm g S HICE o }}%Eﬁﬁ“ﬂffﬁﬁ * R
P EHL o REHAE BAE AR o d X Fp LR B
Apd o AT Bl P BT R E Y M- iR

1
e &4 f]fbiﬁt!‘il’f‘}é o &it@ﬁ’_& 28C s AR P B0 RS A fR
VREE AR o

%;:%Q‘P;z]"jg ERAR IR NIE NP ’Wﬁ‘““’ﬁ" (e A RE AT 3 F]E—E?] oo
AN PR F G F R BB ROV HCR L TIRE Y o i Y Y 5 3R
A AP EF T e R T 0 2 iﬁﬁ‘ rmﬂ* EAE A 5 L SR TR 4«%
BPEr s FEPREAN FRANE A K %«Ffi*ﬁ ¥ oi s ]‘fy‘g.’}fg,i’ﬂ:}?r‘]?m
WHl o mREFS §ALFIREPT aréé,aa%(streptomycm)? Bie %z
Fibm 3 v TR (tetracycline) ¥ B in M 2 4o o+ F R TR N Q
el F e F L AL FL o ERB IR drk o Ft o AR RAF G HE »P*FH
WmMmiﬁﬁﬁ’ﬁ%%ﬁﬁiéﬂo

LK it -

BPoe iR BRFHREFICINE 2 E > P53 r4eg 45 22 g Fpk
m@%aﬁfmmﬂhggﬁ%jumﬂuﬁ4M3%%&@#&ﬁﬁ?mm\
A7 R(CA)L 2 kR 30 (SCA)Z 5 B AL = HE 7 P s @i > Wit
¥Z A BT MAY Fusarium 3 & - 2 0 A5 £ %§ § 3 4 APDA)Y 172
(SCA+PDA)E % fh 1 it o S v S =t > 2 @ Fjk#ae 3ok 4w 5 ¢ o
320 RokfEE e
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BEaprlpedk > R PDAR ALY 51 &5 drdi»c% - it A5 PDAR R A
G £ R Rt & B l?l-m#vr*#'l i oo HPREA Ao B - AT o T R
B2 Fusarium B2 4P e en® 5 4 R F T d AR R 0 Aok - 7w o AP T OUE R
RFRA L ek 2 RMEFRACSCAR R AR A D ke B CAR A AR
IR ﬁi%ﬁ'ﬁéﬁviﬁﬁm oo FaIEd L ¥R T v g & A7 SCA
i Ao i R SCA BAAMREN RO FHMALE > L TR FER
1/2(SCA+PDA)32 % Agrflockrt PDA 3 & diechR Flo 50— 570 S0k A
TOEREh s AR g A B B RIFHE F o BB 0 A297 A B
A ALY F G Fadrdrek > ¥ L R ahfiFusarium 2 4 - B # o

Bl- - *r.%s{pqv% fusarium #a&-25@~ HR 2 b~ 7 g%ﬁﬁzﬁfﬁéﬁ °oC~ &
U2 A )

ERRE K e A = "i%ﬂﬁ-‘]"’h’ fusarium 125 (8 1% 3F)

blank

A292 SCA-VS 101 18.4

A293 SCA-VS 104 14.9

A294 SCA-VS 104-8 16.1

A285 SCA-VS 10416 17.6

A296 SCA-VS 10-21 17.7 105

A297 SCA-VS 1054 19.7 10.4

A298 SCA-VS 1051 20.2

A299 HA-VS 1048 15.7

A300 CA-VS 1045 14.5 9.2

A301 CA-VS 105-3 135 79

A302 SCA-VS 10°-8 - 79
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Effects of arbuscular mycorrhizal fungi inoculated on growth of
papaya (Carica papaya L.cv. Tainung No.2) plant in the field
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ARG O BBAETRS I3 P FEFRMLEERE ¥ e
AR EL St N AREEEE PR L EFVIRLEUSZE -
Mt AR ERERE 2 £k

~ AR &%+~ (Caricapapaya Linn) > & % + /A #4 (Caricaceae) > # + & /fij
(Carica) » RITIfEt - 2 8 00 FERGASH 7 AP 22 £2 % 5

u’\%ﬁ%ﬁ—% P FHET > 75 & f AN e £ 2,650-2910 2F > F O E A

£4285-488 2w » A R AW ZEAR S S@ Rk BB AR s KR E 2
’l”l‘/‘r/::‘f-i‘* c o BMEAALEBERAR TS S B -5 (TainungNo.2) » G ik £ 5
1909 o fed AT AR TES > $R A FRFUERA o AP Fo g S A STk
pEooita PR L A ERFARAI KPR - B e ER R 2
SR TS FIMEFHBT AL AEBE R k2Bt B2 TS A
BEwpd o F AR SHITR L2 A2 AR (X &k 1998) 0 F AR M
MERZBAALRERSE EFERANARARSR > T gt o F 2
EREDL ol ERE PR AT ST o

HAZ
AT B LB B ®(22°49°54.817° N, 120°35°29.38” E) s 448 5 B 2552 5
¢ 32 P RFAAEF L REKE B BT ORY KL (Spd) FRFEETH
A SRR BAREY oA R%Y AL SRS REEREY > BEERF
1 5 FfR & (Entrophospora kentinensis ~ Glomus spurcum ~ G. intraradices -
G. mosseae % G. etunicatum) - & $kw » X#fd 29 3¢ 3 2 (68+16spores/g-soil )
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2HEFBET BT Fe(I)?) = £ iwkSiz: A Cr(VD)ind R it
Cr(V1) Reduction Induced by Co-Precipitates of Dissolved Organic
Matter and Fe(l11)

Kai-Yue Chen (F# 4 % )", Yu-Ting Liu (%1% %)%, and Yu-Min Tzou (#84 % )"
!Department of Soil and Environmental Sciences, National Chung Hsing University,
Taichung, Taiwan
Department of Environmental Science and Engineering, Tunghai University,
Taichung, Taiwan
*E-mail: ymtzou@dragon.nchu.edu.tw

Abstract
In soil and environmental systems, dissolved organic matter (DOM) shows the

promise to modify surface properties of soil minerals. In addition, the coprecipitation of
DOM and metals that released from soil minerals may affect the mobility and
bioavailability of the associated organic molecular and inorganic elements. In this study,
we aimed to determine the retention mechanisms of Cr(VI) on DOM/Fe coprecipitates
to understand how organic/metal coprecipitates fix Cr in natural environments. The
coprecipitates were synthesized by adding Fe(lll) to two types of DOM - Changhua
(CHA) and Yangminshan (YS) collected in Taiwan - at pH 4.5. After incubated for 1 h,
Cr(VI) was added to individual coprecipitates and reacted for another 12 h. Results
showed that in terms of Cr(VI) reduction, there were 42% of Cr(VI) reduced to Cr(l1I)
while reacted with YS/Fe co-precipitates, but only 15% of reduction was found in the
CHA/Fe systems. X-ray absorption spectroscopy (XAS) was used to determine the local
structure transformation of these DOM-Fe co-precipitates. Fe-EXAFS results indicated
that Cr(V1) could affect Fe oxides structures in YS Fe/Cr(VI)/DOM co-precipitates but
no obvious structures changes in CHA/Fe/Cr(VI1)/DOM co-precipitates. Cr-XAS results
indicated that Cr(V1) reduced to Cr(lll) after it reacted with Fe/DOM co-precipitates.
Cr-XANES-LCF results also showed that Cr(VI) entered YS DOM/Fe(lll)
co-precipitates were attributed Cr-Fe(lll). However, Cr(V1) entered CHA DOM/Fe(l1l)

co-precipitates were attributed Cr(l11)-humic acids.
Keywords: DOM, Fe(ll1), Cr(V1), coprecipitate, reduction
Introduction
Chromium is a pollutant commonly found in the environment due to inappropriate

handlings and treatments of Cr-containing wastes from various industrial activities.
Cr(V1) and Cr(l11) are two major oxidation state of chromium exiting in the ecosystems.
Because Cr(VI1) is a toxic and carcinogenic chemical with high mobility in soils, the
conversions of Cr(VI) to less toxic Cr(lll) by natural materials, such as dissolved
organic matter (DOM), are an important process of eliminating its hazard or organisms.
The DOM exists widely in the environments. The interactions of DOM with soil
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minerals are a common process, which can modify the surface properties of soil
minerals and control the reactions occurred in the interfaces of solutions and soil
colloids. The DOM can also bind ferric ions (Fe(l11) and form stable co-precipitates in a
slight acidic solution, and the nano-size co-precipitates may serve as a carrier
controlling the mobility and bioavailability of environmental inorganic pollutant of
Cr(VI). However, the structural change and the reactivity of Fe/DOM co-precipitates

upon reaction with Cr(V1) receive less scientific attentions.
Experiments
1. Soil samples were collected by Changhua (CHA) and Yangminshan (YS) peat soils of

Taiwan. CHA soil bears higher organic matter contents than that of Y'S soil, but the Fe
contents in YS soil are higher than that of CHA soil. De-ionized water was used to
extract DOMs from the two soils, followed by passing the solutions through a 0.45
um-pore size membrane filter.
2. DOM/Fe co-precipitates were prepared by adding 1 mM Fe(l1l) to the DOM at pH
4.5 and reacted for 1 h. Interactions of 0.2 mM Cr(VI) with the co-precipitates were
then conducted for another 24 h.
3. A portion of the DOM/Fe co-precipitates and Cr-containing DOM/Fe co-precipitated
were analyzed by using XAS technique to study the speciation and coordination
environments of Fe and Cr.

Results
Fig 1. The kinetic experiment of two DOM/Fe co-precipitates react with Cr(VI).

Fig 2. Magnitude of Fourier transformed Fe K-edge k® y(k) data for YS and CHA
co-precipitated with Fe(l11) and reacted with Cr(VI) at pH 4.5.

Low Fe(IIl)

N i 3 "
YaFe GV YSFeCotVly CHATeCr(VT)

. e’
N o)
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15 % reduced 1o Cr(1ll) E \ o Fefel H /
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» .
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N L] L] . .
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CHAFe 2 CHAFe-Cr(VI)
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] E z
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Fig 3. Linear combination fitting of normalized Cr K-edge XANES spectra for (a)
YS/Fe and (b) CHA/Fe co-precipitates reacted with Cr(VI) at pH 4.5.
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The removal of heavy metals of polluted soils by inoculating
Aspergillus niger
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Isolation and genotyping of rhizospheric and endophytic bacteria from
Balloon flower (Platycodon grandiflorum) roots
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Abstract

Soil microbes may serve as biofertilizers or biocontrol agents and used in organic
farming. Explorations of beneficial bacteria not only promote plant growth but maintain
soil quality through various ways. We have attempted to perform isolation and
genotyping of rhizospheric and endophytic bacteria from Balloon flower (Platycodon
grandiflorum) roots. Samples were collected either from rhizosphere or interior of roots
and used for bacterial isolation. Genotyping of these isolates were conducted based on
their 16S rDNA sequence analyses. Isolates belonging to a variety of genera were
obtained from rhizosphere, while the genus Burkholderia was dominant. Endophytic
populations were quite distinct from bacteria inhabiting rhizosphere, demonstrating
their unique invading behavior or under natural selection by their plant host.
Keywords: rhizospheric bacteria, endophytic bacteria, Balloon flower.

Introduction
Interactions between bacteria and plants are complicated in rhizosphere, which led
to the formation of unique microbial community structure and adaptation for plants.
Many rhizospheric bacteria may promote plant growth through providing available
nutrients or hormones to plants, but some are detrimental to their hosts. The present
study was undertaken to study bacteria associated with a medicinal plant namely
Balloon flower, which is a useful remedy for asthma in East Asia.

Materials and methods
Soils from rhizosphere and root samples of Balloon flower were collected
separately. Rhizospheric bacteria were isolated directly by serial dilution-plating method
while endophytic bacteria were obtained after surface sterilization and disruption of
roots. Three cultural media commonly used for isolation of total bacteria (NA), nitrogen
fixing bacteria (NFB) and phosphate solubilizing bacteria (PSB) were used. Bacterial
identification was carried out based on 16S rDNA sequence analysis.
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Results and discussion
A total of nine species which belonged to genera Bacillus, Burkholderia,
Chromobacterium, Leifsonia, and Rhizobium were obtained from rhizosphere of
Balloon flower (Table 1). Five species affiliated with Bacillus, Burkholderia, Klebsiella,
Pantoea were found inside roots. The endophytic isolates were distinct from bacteria
inhabiting rhizosphere. Bacteria which showed nitrogen fixing or phosphate solubilizing
activities may serve as biofertilizers and will be studied in more details in a near future.

Table 1. Identification of bacteria isolated from the present study.

Isolate The most closely related species Identity  Isolation medium

Rhizospheric bacteria

N6 Bacillus niacin IFO 15566" 99.73% NA

NF1 Burkholderia dabaoshanensis GIMN1.004"  99.06%  NFB

N4 Burkholderia heleia SA41" 100% NA

N13 Burkholderia sacchari IPT101" 98.95% NA

NF10 Burkholderia thailandensis E264" 98.22% NFB

N1 Chromobacterium violaceum ATCC 124727  99.87%  NA

NF8 Leifsonia shinshuensis JCM 105917 99.22% NFB

N7 Rhizobium freirei PRF81" 100% NA

NF2 Rhizobium lusitanum P1-7" 99.87% NFB

Endophytic bacteria

IN1 Bacillus thuringiensis ATCC 10792" 100% NA

IN2 Burkholderia cenocepacia J2315" 99.87%  NA/NFB/PSB

IN3 Burkholderia cepacia ATCC 25416" 99.87%  NA/PSB

INF5  Klebsiella variicola F2R9" 99.35% NFB

IN4 Pantoea dispersa LMG 2603" 100% NA/NFB/PSB
Reference

Chi, F., S.H. Shen, H.P. Cheng, Y.X. Jing, Y.G. Yanni, and F.B. Dazzo. 2005. Ascending
migration of endophytic rhizobia, from roots to leaves, inside rice plants and
assessment of benefits to rice growth physiology. Appl. Environ. Microbiol.
71:7271-7278.

Sessitsch, A., B. Reiter, and G. Berg. 2004. Endophytic bacterial communities of
field-grown potato plants and their plant-growth-promoting and antagonistic
abilities. Can. J. Microbiol. 50:239-249.
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Lee, M., M.K. Kim, I. Singleton, M. Goodfellow, and S.-T. Lee. 2006. Enhanced
biodegradation of diesel oil by a newly identified Rhodococcus baikonurensis EN3
in the presence of mycolic acid. J. Appl. Microbiol. 100:325-333.

Lin, T.C., C.C. Young, M.J. Ho, M.S. Yeh, J.L. Chou, Y.H. Wei, and J.S. Chang. 2005.
Characterization of floating activity of indigenous diesel-assimilating bacterial
isolates. J. Biosci. Bioeng. 99:466-472.
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Rhizobium straminoryzae sp. nov., isolated from the surface of rice straw
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Abstract

An aerobic, Gram-stain-negative, rod-shaped bacterium, 3.2-3.5 mm long and
1.3-1.5 mm in diameter. designated strain CC-LY845", was isolated from the surface of
rice straw in Taiwan. Cells were non-motile, and no flagellum was detected.
Comparison of 16S rRNA gene sequences indicated that the strain was phylogenetically
related to species of the genus Rhizobium. The temperature range for growth was 25-42
°C, the pH range was 5.0-9.0 and NaCl concentrations up to 4.0% (w/v) were tolerated.
The major fatty acids were Cy6:0 and summed feature 8 (C1g.1 7¢ / C1g.1 w6C). The DNA
G+C content was 68.3+t2.4 mol %. Base on its phylogenetic, phenotypic and
chemotaxonomic features, strain CC-LY845" is proposed to represent a novel species
within the genus Rhizobium, for which the name Rhizobium straminoryzae sp. nov. is
proposed.
Keywords: Rhizobium, physiological, phylogenetic.

Introduction
Members of the genus Rhizobium are traditionally considered as legume
endosymbionts and have generally been isolated from nodules on leguminous plants.
Large populations of rhizobia are found both in the bulk soil and in the rice (Peng et al.,
2008). While investigating the bacterial diversity of the plant surface, a strain
designated CC-LY845T was isolated from rice straw.

Materials and methods
Physiological analysis
Growth was tested using yeast extractmannitol broth (YMB) at different
temperature (4-50 °C) and pH 5 to 10. Salt tolerance was determined by cultivating the
organism in YMB supplemented with NaCl at final concentrations of 0-5 %. Carbon
source utilization patterns were determined by using the Biolog GN2 MicroPlate. The
activities of various enzymes were determined by using the APl ZYM system
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(bioMe rieux). For analysis of the DNA G+C content, DNA samples were prepared and
degraded enzymically into nucleosides as described by Mesbah et al. (1989).
Phylogenetic Analysis

Phylogenetic analysis was performed with MEGA 6 software (Tamura et al., 2013)
and phylogenetic trees based on 16S rRNA gene sequences were reconstructed with the
neighbour-joining (Saitou & Nei, 1987), maximum-likelihood (Felsenstein, 1981) and
were evaluated by bootstrap analyses (Felsenstein, 1985) after 1000 replications.
Cellular Fatty acid contents

For extraction of fatty acid methyl esters, strain CC-LY845" and reference type
strains were cultured simultaneously on NA for 48h at 30 °C. Harvested biomass was
subjected to saponification, methylation and extraction.

Results

A comparison of the phenotypic properties of strain CC-LY845" and the type
strains of related species in the genus Rhizobium. Comparison of the 16S rRNA gene
sequence of strain CC-LY845" revealed the highest similarity to R. pseudoryzae KCTC
232947 (97.6 %), R. rhizoryzae KCTC 23652" (97.0 %) and R. oryzae LMG 24253"
(96.7 %); other strains showed lower levels of similarity (<96.6 %) to strain CCLY845".
The major fatty acids in strain CC-LY845T were Cig0 (9.0 %) and summed feature 8
(Cig:1 w7¢ / Cig.1 06C; 68.0 %).
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