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Plant biomass control organic fertilizer chemical treatment
% of biochar 0% 2% 0% 2% 0% 2%
root biomass(g) 1.57 1.35 2.20 2.34 1.83 4.30

shoot biomass(g) 20.53 18.71 35.67 35.07 33.30 68.10
grain biomass(g) 25.43 25.68 45.33 44.47 37.36 69.75

Foo i3k AN F BT

N uptake (g/kg) _%Of root shoot grain
biochar

control 0% 5.1939 9.0739 17.7010
2% 45758 8.7586 16.2451
organic fertilizer 0% 8.5063 9.5346 17.3409
2% 6.0627 9.4819 18.2255
chemical fertilizer 0% 7.2741 11.3715 16.3796

2% 7.4221 10.4261 15.4975

4z: 2 pH E2 CEC

soil quality control organic fertilizer  chemical treatment

% of biochar 0% 2% 0% 2% 0% 2%
pH 7.29 7.51 6.52 7.33 7.45 7.48

CEC (cmol/kg) 7.9 7.37 6.63 7.02 6.62 6.91
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Mechanisms of Lead Accumulation in Cyanidiales with modification
by potassium permanganate
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Abidi, N., L. Cabrales, and C.H. Haigler. 2014. Changes in the cell wall and
cellulose content of developing cotton fibers investigated by FTIR spectroscopy.
Carbohyd Polym. 100:9-16.

Ciniglia, C., H.S. Yoon, A. Pollio, G. Pinto, and D. Bhattacharya. 2004. Hidden
biodiversity of the extremophilic Cyanidiales red algae. Mol. Ecol. 13:1827-1838.
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Determination of Gallium, Indium, Thallium and Molybdenum in soils
by microwave-assisted digestion and inductively coupled plasma mass
spectrometry analysis
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Potassium availability estimation using sequential extraction process
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1. Abstract

Potassium (K) is an essential element for plant growth. Traditional single
leaching (TSL) is the conventional method to estimate the K speciation base on its
bioavailability. While, sequential extraction process (SEP) was developed to estimate
the metal speciation that is affected by environmental conditions. In this research, rye
grass was grown in applied and un-applied K fertilizer soil up to 5 harvests. After each
harvest K speciation in soil was analyzed. The results showed that in terms of dried
weight yield, shoot height and total K uptake, plant grown in soil applied with K
fertilizer were high compared to the unapplied K fertilizer plant. The relative of shoot
height, dried weight vyield, and total K uptake of rye grass grown in soil
applied/un-applied K fertilizer were 1.25 - 1.31, 1.29 - 1.44, and 1.52 - 2.23 fold in
plant that grown in applied K fertilizer. Total K in ryegrass contained in shoot section
more than 80 %. Available K estimated by TSL and SEP scheme closed to K uptake by
plant (r = 0.825 and 0.753 respectively). Moreover, the correlation of available K (r =
0.955), non-exchangeable K (0.729), and mineral K (0.990) that obtained by TSL and
SEP were high correlated. This indicates that both TSL and SEP were high advantage to
classify the K bioavailable fraction due to its high regression in estimating K speciation
in soil.

2. Key words: Potassium speciation; Wet chemical extraction; Soil fertility

3. Introduction

Potassium (K) is an essential nutrient for plant growth. Rye grass requires a
larger amount of K for uptake, this plant not only efficient in the absorption of available
K, but also has special mechanism to mobilization of un-available K fraction via root
exudates that release organic acid to subsequently release soil non-exchangeable K and
make it bioavailability. Soil wet chemical extraction using traditional single leaching
(TSL) is the general method to determine the K speciation base on its bioavailability.
While sequential extraction process (SEP) was developed to estimate the metal
speciation in soil that is affected by environmental conditions. Although, SEP scheme
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was recommend to speciation analysis, however the correlation between the K
speciation in soil obtained by SEP method and total K uptake by plant were not been
discussed. The objectives of this study were 1) to define the available K speciation in
soil, 2) to determine the correlation of K speciation that obtained by TSL and SEP
methods, and 3) to estimate the K speciation translocation in soil and plant.

4. Materials and methods
4.1 Greenhouse experiment

Air dried soil 1 kg were filled into plastic pot. Ryegrass (Lolium perenne L.) was
planted. Two treatment of applied K fertilizer (100 mg K kg™?), and un-applied K
fertilizer were applied. Rye grass was sequential planted up to five harvests. After each
harvest (30 days), shoot and root were separated at harvest and analyzed the K
concentration. Soil sample was drawn to K speciation analysis, and the majority was
used to next cultivation.

4.2 Potassium speciation by SEP and TSL methods
Four SEP schemes were followed: Tesseir et al., (1979), Shuman (1983), Ure et
al (1993) and Krishhnamurti et al., (1995). While, TSL followed Helmke and Sparks
(1996).

5. Results and discussion

Plant production grown in applied K fertilizer soil were higher than grown in
un-applied K fertilizer soil. Fertilizer application is the key to increase plant production
and improve crop quality. In continues cultivation without K fertilizer application, soils
are slowly low in available K and may showed negative balance K budget. Therefore, in
agricultural soil there is a need to apply K fertilizer. Wet chemical extraction for soil K
speciation in both TSL and SEP is more advantage to classify the K speciation that
correlates with K bioavailability. The available K in soil was high correlated with total
K uptake by rye grass in both TSL (r = 0.825) and SEP (r = 0.753) methods. The K
available fraction in soil conclude water soluble K, exchangeable K, and K associated
with carbonate fraction. The K speciation extracted using TSL and SEP methods were
closed correlation between available K (r = 0.955), non-exchangeable K (0.729), and
mineral K (r = 0.990). Therefore, SEP method is high advantage to classify K speciation
related to bioavailability and K speciation that is affected by environmental conditions.
6. References
Helmke, P. A., and D.L. Sparks. 1996. Lithium, Sodium, Potassium, Rubidium and Cesium. p. 551-573.

In A.L. Page. (ed.) Method of Soil Analysis. Part 1. Madison, WI.
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Vanadium background levels in different soils types from Taiwan
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Abstract:

The global vanadium (V) demand in industry increased 8% from 2006 to 2014, and
it is predictable that the global VV demand will become 3.45% higher in next decade.
This increase of global V demand may lead to more potential risk to the environment
than before. According to the International Agency for Research on Cancer, vanadium
pentoxide is a possible carcinogenic to humans. However, only 5 countries currently
regulate the guideline of soil vanadium (42-180 mg/kg) except for Taiwan. Therefore,
this study attempted to set up a baseline of soil vanadium from 17 pedons with 94
horizon samples. These pedons were selected from different soil parent materials
comprising slate, sandstone and shale, andesite, basalt and serpentinite for the
monitoring of soil and environmental quality. Additionally, total V was analyzed by
using portable x-ray fluorescence (PXRF) in situ and ICP-AES followed with
HF-digestion in lab. From the experimental results by ICP, total vanadium concentration
in the soils from Taiwan ranged from 35.4 mg/kg to 412 mg/kg and the average level
was 159 mg/kg. Moreover, total vanadium concentrations in the soil derived from basalt
were higher than the soil derived from sandstone. However, the degree of soil
weathering did not clearly affect the VV concentration between pedons. Furthermore, V
concentration obtained from PXRF positively correlated well with that by ICP,
demonstrating PXRF was an feasible alternative to determine V in the field for rapid
screening of V.

Keywords: vanadium; PXRF; ICP-AES; soil contamination
Introduction

Vanadium is highly demanded in steel and chemical industries with an increasing
requirement which might lead to high leakage risk of vanadium into soils. A study once
reported that the soil vanadium concentration at contaminated site was 3600 mg/kg
which was 16 times higher than average background level (10-220 mg/kg) in normal
soils of South Africa. On the other hand, several studies reported that intake of
vanadium will cause liver toxicity and high infant lethality to animals as well as DNA
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degradation to crops. Although, the pollution and toxicity of vanadium are undeniable
issues, there is a scarcity of knowledge in soil vanadium in Taiwan. Thus, the objective
of this study is to determine the total concentration of vanadium in different soil profiles
from Taiwan using portable x-ray fluorescence (PXRF) and ICP-AES after microwave
associated HF digestion and to establish a baseline of soil V for the monitoring of soil
and environmental quality.
Materials and methods

17 soil profiles were collected from different parts of Taiwan with different parent
materials and degree of weathering. Total vanadium concentration of each horizon
sample was measured with two methods: one was using PXRF directly by air-dried soil
sample (< 150 um) and the other was measuring V by ICP-AES after microwave
associated HF digestion.
Results and discussion

Our results indicated that vanadium concentration varied slightly with soil depth,
which shows the characteristics of geogenic backgrounds of V in uncontaminated soils.
However, V in the subsoil was much higher than that in the surface in pedon 9, showing
a clear increase in vanadium concentration with depth from 35.4 mg/kg to 133.3 mg/kg,
because of strong migration of V in Spodosols. Total V in the soils with felsic parent
materials like slate, sandstone and shale as well as andesite ranged from 100 to 120
mg/kg, while the soils with mafic parent materials like basalt and serpentinite are clearly
higher in V. The result of the comparison between the data of total concentration of this
study and those from Germany and Japan, supporting that vanadium levels in felsic
soils are significantly lower than in mafic soils. These data corresponded to the results
reported by Takeda et al. (2004) that the level of vanadium increased as rock type
shifted from felsics toward mafics. On the other hand, when the data were organized by
the soil weathering degree, total vanadium concentration did not show a clear trend
among pedons, which indicated that soil vanadium level was mainly dependent on
parent materials rather than weathering degree. Additionally, there was a positive
correlation (R=0.81) between two measurements of vanadium. However, soils with
serpentine parent material contain high amount of titanium shielding the signal derived
from vanadium which lead to an undetectable situation. Even though, the result
concluded the feasibility of using PXRF in situ for the rapid screening of vanadium to
consider time and economic cost in analyzing V.
References
Takeda, A, Kimurab, K, & Yamasaki, S. (2004). Analysis of 57 elements in Japanese

soils, with special reference to soil group and agricultural use. Geoderma, 119,

291-307.
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1. Bertoldi, D., L. Bontempo, R. Larcher, G. Nicolini, S. Voerkelius, G. D. Lorenz, H.
Ueckermann, H. Froeschl, M. J. Baxter, J. Hoogewerff, and P. Brereton. 2011.
Survey of the chemical composition of 571 European bottled mineral waters. J.
Food Comp. Anal. 24:376-385.
2. Birke, M., C. Reimann, A. Demetriades, U. Rauch, H. Lorenz, B. Harazim, and W.

Glatte. 2010. Determination of major and trace elements in European bottled
mineral water — Analytical methods. J. Geochem. Explor. 107:217-226.

3. Cicchella, D., S. Albanese, B. De Vivo, E. Dinelli, L. Giaccio, A. Lima, and P.
Valera. 2010. Trace elements and ions in Italian bottled mineral waters:
Identification of anomalous values and human health related effects. J. Geochem.
Explor. 107:336-349.
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Huang, J.H., G. llgen, and P. Fecher, 2010. Quantitative chemical extraction for arsenic
speciation in rice grains, J. Anal. At. Spectrom. 25:800-802.

Zhao, F.J., Y.G. Zhu and A.A. Meharg. 2013. Methylated Arsenic Species in Rice:

Geographical Variation, Origin, and Uptake Mechanisms. Environ. Sci. Technol.
47:3957-3966.
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FTEAE AL DR E(Tran and Popova, 2013) « 4% K AS1E B8 P 4 T 22 0k
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W2 36 ho BF T AR T 10 9% 22 Hoagland 3% ® » 4 £ 3 2 4 o ¥
4R35z E& %A E 77 50uMCdClL 2 10 % Hoagland /3 ik i& (7 = % 3% o
TGRSR E RS a0 £ Efrss IR0 E B3R A Cd B T vk fEa
A& ¥y Rl p g (MDA)~i#EF it 4 (H0,) 4% it fs (SOD) ¥
Uk P 3 1 e (APX)fod & pe (ABA ) ¥ 2 3245 4k - 3L3+ 4 7 14 least significance
difference test (LSD) & 74 %_o
R awm
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PP RP gy (VR A R M o F bR SOD EMH A ¢ L gy pd A
b5 HO, > ¥ HEIR MDA JRRF AR H4v 5 ¥ — 2 5 {37 APX B 145 ¢
SOD # 48 1 9 H,0, © FIot > SR B T kAR WU £ B B T i g
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Tran, T. A. and, L. P. Popova. 2013. Functions and toxicity of cadmium in plants: recent
advances and future prospects. Turk. J. Bot. 37: 1-13.

Uraguchi, S., and, T. Fujiwara. 2012. Cadmium transport and tolerance in rice:
perspectives for reducing grain cadmium accumulation. Rice 5: 5.

MA&EF 1 oRAS -~ SR H ~ FLF 145 - ABA

Table 1. Root elongations, shoot extensions, and Cd absorptions in the rice seedlings of
TY3 and TNG71.

Elongations Extensions Cd absorption
Cultiver Cd spike Root Shoot Root Shoot
—(pM)-- e (mm) (mg plant™)-----eeeeee-
0 2.1+0.5%" 29.813.6A 0° 0°
TY3 50 2.310.1° 17.2%+1.6B 0.06810.002°  0.02810.001°
0 2.8+0.7° 18.013.08 0° 0¢
TNG71 50 3.3+1.9° 3.9+1.9C 0.08310.005*  0.08010.014*

*+Canital lattar indirata cianifirant diffaranca hatwooan avnncnires to different cadmium in shoot (PSOOS)

Table 2. Partition rates of H,0,, SOD, APX, and
ABA between in shoot and in root for the rice
seedlings of TY3 and TNG71

ixposures to different cadmium in root

Cultiver Cdspike H,0, ABA SOD APX
(uMm)

TY3 0 12.13 0.55 2.67 3.13

50 11.09 0.16 122 294

TNG71 0 712 1.65 2.58 2.08

50 342 070 1.63 1.54
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Transformation of Phosphorus Species in the Saline Water
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step agent set-up speciation of phosphate
[-A MgClL 25 °C,2hr Exchangable-P
I CDB 25 °C,8hr Fe/Al-P
I NaCH:COO 25 C,6hr Ca-P
I\Y HCl 25 C, 16 hr Inorganic-P
V-A - 550 C, 8hr Organic-P
V-B HCl 25 C, 16 hr
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[1] Rutterberg, K. C. 1992. Development of a sequential extraction method for
different forms of phosphorus in marine sediments. Limmol. Oceanogr. 37:

1460-1482.
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Antimicrobial activity of E. coli using N-TiO,-PMMA Composite

Le Thuy Linh® ~ Yen Li-Ting * Yao Tung-Lin""
Department of Soil and Environmental Sciences, National Chung Hsing University
*E-mail: yaotung@nchu.edu.tw

Abstract: Titanium dioxide (TiO,) is a semiconductor and photocatalyst in the
decomposition and disinfection of bacteria as active under ultraviolet light and visible
light. TiO, can be used in combination with nitrogen to create a substance that inhibits
the activity and growth of bacteria in which clarify ability to inactivate, especially
bacterial Escherichia Coli. This experiment would use the dip-coating method with
antibacterial by Nitrogen doped titanium dioxide (N-TiO;) and the disinfection activity
of E.coli in 24 hours by N-TiO,. During experiment used polymethyl methacrylate
(PMMA) pieces dip-coating with N-TiO, and keep under visible light (990 to 1010 lux).
E.coli concentration was dilution by 10* and 10° CFU/ mL. The results of the
experiment showed that E.coli was affected by N-TiO, antibacterial. The number of
growth and decomposition bacteria has a distinct gap when using N-TiO,.

Key words: Nitrogen doped titanium dioxide, Escherichia Coli, polymethyl
methacrylate.

l. Introduction:
Titanium dioxide (TiO,) is also one of the best photocatalysts because TiO, have low
cost, high oxidation capacity and high chemical stability when exposed to inorganic and
basic compounds, non-toxic properties. Titanium dioxide cough combine nitrogen
created to nitrogen doped titanium dioxide (N-TiO;) can take reaction under visible
light or solar light in the future. Polymethyl methacrylate (PMMA) is a type of plastic
with high light transmission, use long lasting, PMMA resistant to UV and visible light,
especially no color. In this study, the antibacterial coating on PMMA surface was
developed and photo-disinfection was carried out with Escherichia coli (E. coli) under
visible light. In this study to synthesis visible light- responsive N-TiO,- PMMA
composite and investigate the key parameters of photodisinfection using N-TiO,-
PMMA. To study the kinetic of photodisinfection for bacteria and clarify the
mechanisms of photodisinfection.

1. Material and method:

e Bacteria: Escherichia coli (ATCC 8789, BCRC 11634), from The Food Industry
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research and Development Institute. JIS Z 2801- Antibacterial products — Test for
antibacterial activity and efficiency.

e PMMA dip coating method: using N-TiO, liquid to dip-coating PMMA by RDC
15 machine.

I1l.  Result & discussion
The result shows the effect of loading on E.coli inactivation in deferent loading range
of control with visible light 1030 lux and temperature about 27 degree. Figl, showed
the number of bacterial survival grow up around 24 hours. After each hours amount of
bacterial had different. A mount of bacterial slightly increase from 480 until 1440
minutes. Because that experiment without N-TiO,, the number of E.coli will grow up
more and more.

Fig 2 shows the result survival of E.coli bacterial with N-TiO, dosage effect 0.5%, 1%
and 2% and visible light lamp intensity around 990 to 1010 lux with temperature 27°C
in 24 hours and initial concentration of E.coli ranged 10> CFU/mL. Fig.2 showed that
survival of bacterial had different result. The first, N-TiO,0.5% had highest number of
bacteria survival. Compare with N-TiO, 1% and 2% number of bacteria grew up had
decreased and completed disinfection in 24 hours.

Reference:

1.  Ansari, S.A.,, M.M. Khan, M.O. Ansari and M.H. Cho. 2016. Nitrogen-doped
titanium dioxide (N-doped TiO2) for visible light photocatalysis. New J. Chem.
40: 3000-3009. doi:10.1039/c5nj03478g.

2.  Castellote, M. and N. Bengtsson. 2011. Principles of TiO2 Photocatalysis. 5-10.
doi:10.1007/978-94-007-1297-3 2.
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Figure 1. Control experiment with E.coli Figure 2. Dosage N-TiO, effect to E.coli

(Experiment condition : 10°CFU/mL, 1003  (Experiment conditions: E.coli

lux, temperature: 27 °C) 10°CFU/mL, 990 to 1010lux,
temperature: 27 °C)
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Isolation and characterization of electrochemically active bacteria

RN NSNS N
Rz BFIEZBRHE L
*E-mail: ftshen@dragon.nchu.edu.tw

i &

i%ﬁﬁg%%méﬁp*%@,ﬂékﬁﬂ*bﬁéﬁﬁﬁﬁﬁﬁﬂﬁﬁ
B2 mARE B - ZARLG L FERDNE AR 2 AT RGE
KopHEALRRE ‘:’J”/’//ﬁfﬁ'—“'4 AEHEFTREAG DR EFAEeE TFEHE
TIEEHE UG R A ST S 2T (T j\/gﬂ JEA i e A A
103 k& #tk > 5 16SrDNA & 71| & #’?Eﬁ?é\%"i; » B IR Fﬁ%%‘fﬁ”ffé—a PR T R AR
ik sLenk Fpgk? 4 Proteobacteria & B F ™ 0 2 A 5 Firmicutes e 7 4 F R &
i % AU 92 4 3tk e $ 2 Proteobacteria Z B EFM 0 A e 2 e ﬂku
7 -Proteobacteria & 1 & fFj 4% - @ {5 4« - Proteobacteria > &7 7 F & F > 3 ¥ &
A RMApledoiZz i > {0 & MEAE G R R mFOT EEE
AFE G A %ﬁﬁ%%ﬁmﬁiﬁﬁ%W$%ﬁ’3%b%%K$%W%ﬁ9
k2 TCF i o T 4Rk S 103 A Btk Y ST PE 39 B2 B AR R D
& HLIRIR 3 ‘mpﬂé_i PP P2t EFEewRARFRT S réu,u\ub Ao B
b’L’r”ﬁ WREAKRTY 27 25%7 V‘LI% RE @Y dpldg VL% B AR A 4 2
AR RT  BRE TR B P A gtk Alteromonas macleodii N3-5 »
Shewanella haliotis CE8BL1 ~ Vibrio campbellii KT11 & 5 B cnT P FE e ¥ A
#7% 7F RiRIFF % % & o Alteromonas macleodii N3-5~Microbacterium dextranolyticum
KT7 ~ Rhizobium soli KT8-1 ¥ Rl & § itk % - {345 F 3 2T * BHEMEREE
FTREFEAPERZ TR 2 R0 4 BFE O PEEF RV EBERS PV RE
4 Eh 5 AR EED 2 1}% R D Y 47':’;#1—'**’ 7 & Geobacter
sulfurreducens PCA & {73 T Blife A AFT L 2. 4c 2 0 T % % 3u¥ B8 PCA #
A4 9042 mAIm?z T in % B > @ A #ttk N3-5 ~ B7-15 ~ CE8-B1 ~ KT11 £ KT8-1
Rl A wF &4 37.51 519~ 30.08 ~ 34.44 ¢ 4.34 mA/M> 2 Tin @ A& 0 bt FR G

BARANHFD A PR RRENT AL TN AT T Y B o ] o

M4 T BRI R TR S P

114



$a% 15
RN BN EE & % b3k 4 R¥-) 9 F(Brassica
Chinensis L.)2 & ¢ 58
Effects of Poultry Litter Biochar on the Growth of Cabbage (Brassica
Chinensis L.) in Non-Calcareous Sandstone-Shale Soils
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Evaluation of fertilizer management in Curcuma cultivation under nethouse.
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Carbon storage along a chronosequence of basaltic soils in Penghu
Island, Taiwan
Chih-Yuan Huang and Zeng-Yei Hseu”
Department of Agricultural Chemistry, National Taiwan University, Taipei 10617,
Taiwan
*Tel: +886-2-33664823, E-mail: zyhseu@ntu.edu.tw

ABSTRACT

Global and regional soil organic carbon (SOC) has attracted the attention from
publics due to climate change. Numerous factors would contribute to the accumulation
of soil organic carbon. The objective of this study was to study SOC stock for
understanding the shift of SOC accumulation with different soil ages. In this study, four
soil pedons were sampled from virgin tropical forests to determine the content of
organic carbon and calculate the SOC stock to the depth of 100 cm. All pedons were
situated along a chronosequence in Penghu Island of Taiwan to investigate in the
correlation between soil relative age and SOC stock. From the experimental results, the
pedons from the stratigraphic age of 12.2 Ma contained 8.8-9.5 kg/m? of SOC stock in
the depth of 0-100 cm; however, the stock ranged in 7.0-7.3 kg/m? in the pedons at the
stratigraphic age of 8.2-8.5 Ma. The SOC stock in the top 30 cm or 50 cm depth did not
show clear difference between pedons, which indicates that over a wide range of time
scales the SOC stock in the 0-100 cm depth is more likely to reflect the chronological
age.

Key words: Carbon sequestration, Basaltic soil, Chronosequence, Soil organic carbon
(SOC).

1. Introduction

Soil boasts of a vast reservoir of terrestrial C as organic matter (1500 Pg)
worldwide, which plays an important role in global C cycle and both a source and sink
of greenhouse gases (Schlesinger and Andrews, 2000). Many previous studies have
estimated the global C storage in soils (Eswaran et al. 1993; Sundquist et al., 1993). In
Taiwan, according to Chen and Hseu (1997), the estimated total SOC pool was about
347 Tg, stored in the top 1 m of soils. However, SOC stock in basaltic ash soils of
Taiwan is less studied and few studies focused on how chronological age affected the
accumulation of soil organic carbon. Therefore, this study aimed: (1) to estimate SOC
stock along a chronosequence of basaltic soils in Penghu Island, and (2) to find the
relationship between SOC stock and relative soil age in this area.

2. Materials and methods
2.1 Description of field sampling location and collection of soil samples

The Penghu Islands are an archipelago of 90 islands and islets in the Taiwan
Strait. The terrain is mainly composed of flat square mountain platform covered by
basalt lava. Basalt lava flow with different stratigraphic ages and some crossbedding
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sediments comprise most of the islands. Four soil pedons were sampled along a
chronosequence, two from the main island of Penghu, one from Baisha Island and one
from Xiyu Island. Following identification of soil horizons, a total of 21 soil samples
were collected from all horizons in the profiles.

2.2 Soil analysis

Soil samples were air dried and sieved through 2-mm mesh for laboratory
analysis. Soil pH was measured in a 1:1 soil/water suspension with a glass electrode
(McLean, 1982). Soil organic carbon (SOC) was determined by Walkey-Black wet
oxidation (Nelson and Sommer, 1982). The core method was used to determine the Bd
(Blake and Hartge, 1986).

2.3 Calculating the SOC pool of individual soil pedons
For an individual soil pedon with k layers, the total SOC content by
volume-basis can be calculated by following equation:
Ta= Yk, pi=Cix*Di
where Ty (Mg/m?) is the total amount of organic carbon, p; (Mg/m®) dry bulk density of
layer i, C; (g C/g soil) the organic carbon content in the layer i and D; (m) the thickness
of layer i.

3. Results and discussion

The highest SOC content of topsoil (0-15 cm) was found in Pedon 2 (33 g/kg).
Additionally, the SOC content of pedons ranged from 3-6 g/kg in the deep soil to 27-35
g/kg in the topsoil. The highest SOC storage in 0-30 cm was 6.3 kg/m? from Pedon 3,
followed by the others which ranged in 5.3-5.5 kg/m®. All pedons contained 6.9-7.3
kg/m? of SOC within 0-50 cm, not showing clear difference between the pedons.
However, the SOC stock in 0-100 cm was more consistent with chronological sequence.
Pedons 1 and 2 from the stratigraphic age of 12.2 Ma contained 8.8-9.5 kg/m? in 0-100
cm, compared to 7.0-7.3 kg/m? in the Pedons 3 and 4 at the stratigraphic age of 8.2-8.5
Ma.

4. Conclusions

This study estimated the SOC stock of four pedons in the Penghu Island. The
SOC stock in the 0-100 cm of each pedon was more consistent with the chronosequence,
which indicated that over a wide range of time scales the SOC stock in 0-100 cm may
be more likely to reflect the relative soil age rather than SOC stock in 0-30 cm or 0-50
cm.
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Effect of Solanum melongena Inoculation with Phosphate Solubilizing
Bacteria on Growth
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The toxicity of emerging contaminants thallium in rice seedlings and
the effect of potassium, calcium, magnesium addition
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Symbitoic effectiveness of acid-tolerant rhizobia with common bean
(Phaseolus vulgaris L.) in acid soil
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Cadmium Accumulation in Rice Grains by the Different Cultivars
Grown in Cd-contaminated soils
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Improvement of plant growing efficiency in slopeland vegetation
engineering by an innovative technique
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1. Abstract

The bioavailability of potassium (K) depends on its speciation distribution in the soil.
Wet chemical extractions are commonly used to estimate K speciation including
traditional single leaching (TSL) and sequential extraction process (SEP). However, K
speciation is largely affected by soil pretreatment methods. The TSL method classifies
K speciation content based on bioavailability, while the SEP classifies the metal
speciation based on the effects of environmental conditions. These two methods,
together with a modified sequential single leaching (SSL) scheme, were used to
evaluate five types of soil including soil without potassium fertilization, soil with
long-term K fertilization, alkaline soil, red soil, and forest soil. Soil samples were air
dried then ground and mixed before passing through a sieve (10 mesh or 100 mesh).
The results showed that soil pretreatment influenced K speciation, with higher
concentration in soil samples sieved through 100 mesh than through 10 mesh. In
alkaline soil, K was observed to be associated with carbonate. For the various SEP
schemes, K speciation was found to be greatest in the residual fraction, with only 3%
observed in the carbonate, exchangeable, metal organic complex, or amorphous
hydroxides of Fe or Mn. After following the first two steps of the SEP schemes, the
available K was similar to that of the TSL method. Distribution of non-exchangeable K
using the TSL method is comparable with five combined SEP extraction steps which
were all affected by environmental conditions.

2. Key words: Potassium; Wet chemical extraction; Soil fertility
3. Introduction

The sequential extraction process (SEP) is a step in analyzing the partitioning of
metals affected by environmental conditions. While, traditional single leaching (TSL)
use for potash fertilizer recommendation. Generally, soil particles finer than <2 mm (10
mesh sieve) were routinely analyzed for physicochemical characteristics. For speciation
analysis, the literature suggested that soil samples should be finer and passed through a
sieve higher than 10 mesh. The comparisons LK speciation that obtained by TSL and
SEP methods have never been discussed. The objectives of this research were 1) to
estimate different soil pretreatments through 10 and 100 mesh filters on K speciation,
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and 2) to compare K speciation results obtained from TSL and SEP methods.
4. Materials and methods
4.1 Soil sampling and pretreatment
Five soil samples (soil without K fertilizer, soil with long term K fertilizer, red
soil, alkaline soil, and forest soil) were collected at 0-30 cm soil depth. All soil samples
were air dried, ground, mixed, and passed through 10 mesh (particle sizes < 2 mm) or
100 mesh (particle sizes < 0.149 mm) stainless steel sieves.

4.2 Potassium speciation by SEP and TSL methods
Four SEP schemes were followed: Tesseir et al., (1979), Shuman (1983), Ure et
al (1993) and Krishhnamurti et al., (1995). While, TSL followed Helmke and Sparks
(1996).

5. Results and discussion

Soil pretreatment influenced the amount of total K, and K speciation. Although
soil which had been sieved using a 10 mesh sieve was widely utilized in routine
physicochemical analysis, results indicated that soil which had been sieved using a 100
mesh sieve showed greater suitability, as the K partitioning estimation and identification
of K species were enhanced over the case for soil sieved using only a 10 mesh sieve.
For the various SEP schemes, K speciation was found to be greatest in the residual
fraction, with only 3% observed in the carbonate, exchangeable, metal organic complex,
or amorphous hydroxides of Fe or Mn. After following the first two steps of the SEP
schemes, the available K was similar to that of the TSL method. A combination analysis
using both TSL and SEP methods proved beneficial to understand K partitioning and the
environmental influence correlated to K bioavailability. This research suggested that the
SEP method can be regarded as acceptable for K speciation estimation.
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Study on the Growth Pattern of Lettuce in Central Taiwan
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Abstract

The aim of this study was to establish a strategies on the harvest period and yield
prediction in crisphead lettuce in Taiwan. Field survey was conducted in February to
March 2017 to collect the growth pattern of lettuce. The results indicated that the
harvest period could be predicted by growth degree days. The yield was predicted by
DNDC model and the empirical relation in each part of lettuce. The trends of predicted
and measured yields were similar, but the former was lower than the later. This restuls
indicated the potential of yield prediction in lettuce but further studies should be
conducted in the future to validate the results and elevate the accuracy.
Key words: lettuce, crop model, yield, harvest period
Introduction

The crisphead lettuce (Lactuca sativa) have become one of the most important
exported agricultural product in Taiwan in recent year. The cultivation of lettuce for
export were mainly located in central Taiwan. Due to the traceable records were asked
by the foreign customers. The management of cultivation was conducted in forms of
enterprise. The prediction of harvest period and yield was important for the manager for
cultivation enterprise to plant the transplanting to meet the demand of specific time in
market. The study was aim to establish a method on harvest time and yield prediction by
studying the growth pattern of lettuce and applying mechanical crop models.
Material and Methods

In February to March 2017, five farmland in Lunbei Township and Mailiao
Township in Yunlin County were selected as study sites, which were the cultivation land
of lettuce for export. The whole plant was harvest about every 10 to 14 days from
transplant to harvest. The pheno-stage of the lettuce was described according to Jenni
and Bourgeois (2008). The samples were manually divided into outer leaves, crisphead,
stem and root, and then determined in fresh weight and dry weight individually. The
growth degree days (GDD) were calculated as GDD; = (TmaxtTmin)/2 — Tb. Predicted
shoot dry weight was acquired from DNDC model and calculated into head fresh weight
by the empirical relation.
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Results and Discussion

The polynomial relation between shoot fresh weight and GDD which was same
trend as the results in green house (Both et al., 2014). The based temperature was set in
4°C. The harvest period could be predicted in 780 GDD approximately. The BBCH
scale before head forming was defined in the numbers of unfold leaves. There are linear
relation of BBCH scales before head forming (10-40) and GDD indicating that the leaf
appearing was in specific rate (phyllochron). Linear relation between the head fresh
weight and shoot fresh weight, which reveal the same growth trends in this two parts. It
started to form the head when the shoot weight reach 200 g per plant approximately.
The predicted yield from DNDC models were lower than the measured one but in the
same trends. Further study should be conducted in the future for calibrated the
parameters in model to increase the possibility on yield prediction of lettuce in Taiwan.
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Characterization of geochemical elements in serpentine soils by portable
X-ray fluorescence
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Abstract

Serpentine soils are characterized with higher concentrations of Ca, Mg, Cr, and Ni
than the soils from other parent materials. The balance between Ca and Mg is crucial
to soil fertility. Additionally, excessive of Cr and Ni in soils may contribute to the
potential risk for human health. Therefore, rapid quantification of these elements in
serpentine soils are important in the field for soil and environmental quality. Portable
X-ray fluorescence (pXRF) has the potential to provide rapid, cost-effective,
non-destructive alternatives to traditional expensive and time-consuming wet
chemistry analysis, which has been recommended to field screening of elements in
soils. Accordingly, this study used pXRF with matrix matched calibration performed for
the soil samples collected from surface with 10-cm intervals triplicate from a soil
profile at a serpentine site in eastern Taiwan. Eight samples were measured in this
study totally. Each soil sample was further divided into three parts of subsamples. They
were moist (without air-dried and ground), sieved less than 10 mesh and sieved less
than 100 mesh ones for quantifying Mg, Ca, Cr and Ni. The experimental results
indicated that concentrations of all elements from the 10 mesh samples were highest
and those from the moist ones were lowest. These differences illustrated that the
methodology of pXRF was dependent on water content and particle size. Moreover,
the variation of vertical distribution of Cr was clearer than Ni due to the difference of
elements sources in the soils. Cr was mainly from chromite which was always locally
distributed in the serpentine soils, but the other elements were from homogeneous
silicates. The ratio of Ca/Mg ranged from 0.09 to 0.32 and decreased along with the
increase of soil depth. The finding demonstrated that the serpentine soils in the study
area can be verified as soils by pXRF.

Key words: Ca/Mg ratio, pXRF, chromite, chromium, nickel.

Introduction
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Serpentine soils contain high concentrations of Cr and Ni which may contribute to
ecological and environmental risk (Hseu, 2006). Portable X-ray fluorescence
spectrometry (pXRF) has the potential to provide rapid, cost-effective, non-destructive
analysis in environmental screening (Argyraki et al., 1997). The objectives of this study
were: (1) to evaluate the analytical capabilities of pXRF for the measurement of
different pretreatments of serpentine soils; (2) to understand the vertical distribution
of Cr, Ni and Ca/Mg ratio.

Materials and methods

An Olympus Delta Premium 2000 XRF Analyzer was used in this study. A matrix
matched calibration was developed in Geochem mode for the measurement of
serpentine soils. A soil profile was collected from a serpentine area in eastern Taiwan.
The soil samples with 10-cm interval in depth were further divided into three parts of
subsamples. They were fresh, sieved less than 10 mesh and sieved less than 100 mesh
ones for quantifying Mg, Ca, Cr and Ni.

Results and discussion

The vertical distribution of concentration of elements, showing that all elements
from the 10 mesh samples were highest and those from the fresh ones were lowest.
These differences illustrated that the methodology of pXRF was dependent on water
content and particle size. The vertical distribution of Cr was different from that of Ni in
different pretreatments. The variation of Cr was clearer than that of Ni due to the
difference in the mineral sources between Cr and Ni in the soils. Cr was mainly from
chromite which was always locally distributed in the serpentine soils, but the other
elements were from homogeneous silicates. Regarding Cr, there were poor correlations
among pretreatments. In addition to water content of and particle size, chromite
caused the heterogeneous distribution in the profile.

The value of Ca/Mg ratio ranged from 0.09-0.32 and decreased with the increase
of soil depth. Besides, a positive correlation (R? = 0.89 and 0.84) for Ca/Mg ratio value
obtained from different pretreatments, demonstrating that the study soil can be
verified as serpentine soils by pXRF.
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Study on the Effect of Arbuscular Mycorrhizal Inoculation for Reducing
the Drought Damage of Citrus
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Table 6. B & 18 #f tric % AL 40 % 152 4 £ {25 °

Plant height Lea Total fresh Total dry Relative
Treatment number ) i
(cm) (n0) weight (g) weight (g)  growth rate

Control ¥ 79+ 13 130+ 41 103 + 16 50 + 6 A 100
SSNS 88+8 139 + 48 136 + 20 65+5B 132
AMRW 86+8 100 + 31 138 + 23 60+ 7AB 122
LCLM 112+ 4 102 + 20 136 + 24 60+ 9AB 121
LITR 89+ 10 118 + 38 133 + 28 59+ 9AB 119
LETC 935 120 + 13 136 + 14 57+ 2AB 115
LMOS 736 183 + 48 118+ 12 55+ 3AB 111

"BRABIFAST 548241 % 2250y AT o

YControl © 7 4&4& ; SSNS : #4& & 4= F 12 FSclerocystis sinuosa ; AMRW : %48 ¥ =
71 FjAcaulospora morrowiae ; LCLM : 34 % 4< #]12 F]Rhizophagus clarum ; LITR :
#48 £ 4 F) 1T FR. intraradices ; LETC : 348 & 4= 712 FClaroideoglomus etunicatum ;
LMOS : #:48 £ < 712 FFunneliformis mosseae - #& &k & = # kv #4100 72
3 o

*Means within each column in the same sampling site followed by the same letters are
not significantly different at 5% level by Fisher’s protected LSD test.
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The Modified Antibacterial Polymethyl Methacrylate against S. aureus
using Photodisinfection Technology

Anh Quoc Le"", Li-Ting Yen', Yao-Tung Lin*
Department of Soil and Environmental Sciences
*E-mail: yaotung@nchu.edu.tw

Abstract

Polymethyl methacrylate (PMMA) was coated with nitrogen doped titanium dioxide
(N-TiOy) via a sol-gel dip-coating method. The inactivation of N-TiO,-coated PMMA
was assessed against Staphylococcus aureus. The morphology structure of the films were
evaluated via scanning electron microscopy (SEM) to indicate that the material could
effectively reduce the microbial activities of the pathogen. The results demonstrated that
N-TiO,-coated PMMA exposed to low energy visible light illumination efficiently
decreased the populations of the pathogen. The reduction efficiency was 99.999% at the
N-TiO, concentration 0.5%.

Key words: N-TiO,, antimicrobial, Staphylococcus aureus, PMMA

1. Introduction

TiO, is one of the most widely used photocatalysts in applications involving
organic material degradation [1]. There are have many types of TiO,-coated PMMA via
sol-gel dip-coating, such as N-TiO,, C-TiO,, C-Pd-TiO,, N-tourmaline-TiO,, in which
N-TiO,-coated PMMA is the most composite to apply in disinfection pathogen frequency.
Moreover, N-TiO, films can be readily synthesized via comparatively inexpensive
methods, with relatively good adherence to substrates with intricate geometry [1].
Present-day problems of infection by Staphylococcus aureus are described against a brief
historical account of the evolution of the multiple antibiotic resistant 'hospital staph’,
which caused such immense problems of hospital cross-infection in the 1950's and 1960's.
These problems have lessened considerably since that time, but staphylococcal infection
still remains as a cause of morbidity and mortality [2]. In this study, the antimicrobial
activity of N-TiO,-coated PMMA was assessed against S. aureus,

2. Materials and Methods
2.1. Sol-gel preparation and dip-coating

The Polymethyl methacrylate was manufactured by Tzy Feng Technology Co., Ltd
in Taiwan. N-TiO,-coated PMMA was conducted by using a sol-gel dip-coating method.
In this method, the N-TiO, solution was immersed in isobutyl alcohol and ultrasonic in 15
minutes. RDC 15 was using as machine to dip-coating. The solution was stirred
continuously during dip-coating. The PMMA was dipped into the solution for 10 seconds
and pulled up vertically at 0.15-0.8 mm.s™, then dried for 60 seconds at 80°C in the oven.
2.2. Microorganisms antibacterial test

S. aureus was cultured in Nutrient Agar and washed in deionized water at 35 + 1°C
for 18 + 2°C in incubator. The initial microbial concentration was adjusted by dilution
with deionized water at 10, 10°, 10° and 10’ CFU/ml. The N-TiO, concentration were
prepared to examination at 0% (non-treatment), 0.5%, 1%, 1.5% and 2%. To determine

148



the initial microbial counts, the microbial solutions were serially diluted and transferred
to the Nutrient Agar media containing 0.1 ml initial microbial concentration and
illuminated with light intensity at 0 (control), 400, 600, 800, 1000 lux, respectively.

3. Results and Discussion

S. aureus

-
@ =3 =3
o = 1=

% Disinfection
»
o

99.999%

[
o

0.5 1.0

%0 .
TiO2 conc. (%)

1.5

Fig 1:

20

% Disinfection

% Disinfection

110 110° 110° 110
Initial bacteria conc. (CFU/mL)

S. aureus

40 ) 4 N

38.4 098;9%_99.3% 99.9% 99.9999

o A b

0 400 600 800
Light intensity (lux)

Antibacterial test against S. aureus using various N-TiO, concentration.

Fig 2: Survival of various bacteria concentration treated by N-TiO, 0.5 %.
Fig 3: Survival of bacteria during various light intensity. Respectively.

Based on these figures above, the results shown that, the N-TiO, concentration at
0.5 % was completely inhibited S. aureus activity at concentration 10° CFU/ml for 24
hours at light intensity 1000 lux and 28 * 1°C temperature. The reductions in the
microbial counts were evaluated in terms of residual colony forming units per milliliters

after the treatment.

S. aureus

L < T=0 hii+

treatment.

Fig 4. SEM micrographs of antibacterial test against S. aureus: non-treatment and

0.5 pm
T=0 hr.

5 Sr=ahe

According to figure 4, S. aureus attached to the N-TiO,-coated PMMA at 0 hour and
24 hour, respectively. The number of the cells is reduced and the cells were break down,
membranes were damaged after 24 hour as seen in Fig 4, which significant with the
results of the antibacterial activity tests. These findings indicate that N-TiO,-coated
PMMA can effectively reduce the microbial activities of S. aureus.
The reduction efficiency was 99.999%. This demonstrated that the potential of
N-TiO,-coated PMMA for prevention of S. aureus during treatments.
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Influence of Poultry Litter Biochars on the Growth of Formosan Sweet
Gum (Liguidambar formosana) Seedlings
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2 igfline S ¥ pLF 02017106 £ 8 * 31 p R4 a F 510619016905
FEE AR RTRLEERK S E-5ERT A2 (T ) » Method of Test for
Pesticide Residues in Foods —Method for Multiresidue Analysis (5) -

European Committee for Standardization. 2017. Food of plant origin— determination of
pesticide residues using GC-MS and/or LC-MS/MS following acetonitrile
extraction/partitioning and clean-up by dispersive SPE— QUEChERS-method. DIN EN
15662:2017 (English version).
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FBEFAPL I G E B JEAF

Adsorption reaction and speciation of Thallium(l) in soil
FOH T 3 A AL
Rz B~ FREE
*E-mail: r05623003@ntu.edu.tw
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Cheam, V. 2001. Thallium contamination of V\}/Fater in Canada. Water Qual. Res. J. Can.
36:851-877.
Tessier, A., P. G. C. Campbell and M. Bisson. 1979. Sequential extraction procedure for
the speciation of particulate trace metals. Anal. Chem. 51: 844-851.
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Study on crops for screening varieties with low Cd accumulation
abilities at high risky farmlands
ST R T Y A 7
PosE R ERUF
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* Email: jcmao@mail.tndais.gov.tw
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2.Yu-Wen Lin, Tsang-Sen Liu, Horng-Yuh Guo, Chih-Min Chiang, Hsueh-Jung Tang,
Hong-Tang Chen & Jen-Hshuan Chen 2015. Relationships between Cd concentrations
in different vegetables and those in arable soils, and food safety evaluation of vegetables
in Taiwan. Soil Science and Plant Nutrition (2015), 61, 983-998
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B 1: & 7% # BCF & Figure 1: The BCF value of vegetables surveyed
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Ez AP EFFEUARBITAS E}}ﬁs* Gl ek e 2y
Potential of Micro/Nano-emulsion to Control Cucumber Downy
Mildew
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*E-mail: yaotung@nchu.edu.tw
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e 2 Do) FitRFEY A HE Y o S U BEF 42 B4 P cubensis
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TEAE S BHBERATNI RS F
(Brassica rapa chinensis)_ 1§ #74~ e 38
Effect of the household processing on chlorpyrifos

removal from Brassica rapa chinensis
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Abou-Arab, A.A.K. 1999. Behavior of pesticides in tomatoes during commercial and
home preparation. Food Chemistry. 65(2):509-514.
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BFFT REAFRENE ISP IR EFTEL L2 BE

Effect of long-term application of poultry-litter biochar on soil and
growth of leaf lettuce (Lactuca sativa L.) grown in the green house
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Optimization of Coagulation Reaction of Organic Compounds in
Wastewater by Manganese Catalysis
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Using Reservoir Sediment Amended with Organic Matter as
Alternative Substrate for Rice Seedlings
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PR AWk EAT PR B (PIUEERLE ) BRI GFRT), 2SR B B R,
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B SN 0% 7.6% 10% TSR ST R EE R B 11 SR/KRERE T, DA
200g/ B HIHEERRAN G, EREZERWBISEMARRT. (=) Zt
Bi: NI 0% 5% 10%-~ 20%HIFERREAE R (500 °C) EL—f% 1) NPK i i
FAACEL AL &, S DU [F) 2% B AR K R AR T 15 K, BRI 4R 5 H = 4 pH.
EC. Eh B+ DOC. N. P RS0 W AR bR A B2
AR BETER
1. JKERYEIEAMEE 217
B A S IR+ (B, LUrRVer it E A e gL, Mo ERE . m
EC. pH Hil1T3E NPK &= & 2IRVER R, CEC RE LiFte ik, (R—)
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A R4S B, PO SR BAN R AT ER A R, SR, A mINInARE,
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TR B e T B o S B R, DRI RGBT A R Ak B ARk 2
TR E R I R, AR i AR R IR, i E A A . (JE—)
3. Akl
I AR B A IR, IR0 5%~10% 2 500 °C FEBCEYIR, REREE WAk &
AR, BRI EABE IR RGIRIG T, BERRTH KRR B AR B, AR,
BEAS RGN A 20%, BREE RSB FINEI B R, SR AR R 73& A
MR AR. BISCRRASHEN, KRERE A RS T 22 3 N JERREE, XAt
Bt BN M A L B2 R R AP AT, e H AR, & otk
HERBBERTEZINGUARNERLE, REMFHEENE B0 i
TaERIEATIE PRI, () (fE=)
2% R
FEOCHE . FRMEAR. 2015 P RSERUN B KRR E B T ATE R
XLAE 2PREENRY.
Allison, Franklin Elmer. 1973. Soil Organic Matter and Its Role in Crop Production.
Vol. 3: Elsevier.
Nguyen, D. H., et al. 2016. Rice Husk Biochar and Crop Residue Amendment in
Subtropical Cropping Soils: Effect on Biomass Production, Nitrogen Use

Efficiency and Greenhouse Gas Emissions. Biology and Fertility of Soils. 52.2 :
261-70.

K — o AREERBEZ F3EE KT 5
* ERH AR AH Ao SRR ML LR

. Fine Coarse Compared soil
Properties . ) K
sediment sediment (red soil) kd Total weight of tray Available water
Sand Bulk density
Texture Clay 1 Yy Clay Treatment combinations (@ 3) with seedlings holding capacity
oam g/em
Sand (%) 0 73 15.5 (kg) (%)
Silt (%) 375 16 25.5 The compared soil ~ +0% RH  1.41+0.02 73 14.1+6.3
Clay (%) 62.5 11 59.0
- 79 77 53 +0% RH 1.41 £0.00 7.9 14.6 £33
p . . .
EC (dS m™) 1.40 0.98 0.098 The fine sediment ~ +7.6% RH 0.90 +0.03 6.7 22.6+0.8
CEC (cmol kg") 7.46 5.36 7.86 +10% RH 0.86 +0.06 5.9 21.7+£0.2
OM (%) L1 0.6 0.4 +0%RH  1.77+0.00 8.8 1524
Total clements The coarse sediment  +7.6% RH  1.42+0.02 73 128+0.1
N (%) 0.23 0.19 0.08
P (mg k') 607 533 410 +10% RH 1.49 £0.01 7.6 12.2+£0.5
K (mgkg") 25380 23903 12534
Available elements “
P (mgkg™) 3.14 0.87 0.69 “ . ——— a e
K (mgkg") 25 13 14 " ke B =R ] avdl] ®
b be i be be be [
£ 10 be c £ 1
2 8 K
. 2 o
2 2
0 0
control 5% 10% 20% control 5% 10% 2%
Treatment Substrates Treatment Substrates

B =~ ZE R A 5%~ 10% ~ B =~ B #RA A0 5% ~ 10% ~ 20% 2
20% z A5 (RH) A5 3% x RHB) 2 K45 45 4% (RH) #2458 3% s (RHB) 2 /K45 B 35 4k
REmBOAS) 0 £ B KET  HOAD) > £ I5%IE S KETEAT @R
BATH WL ST Z AR o PRI T AR o

B— 2B A& AREZ THIEHRL A8 A
He 10%AG R Z 5 i » AR ATMBERKBE > GHRZY
L EIL o
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By € &R BRI IR SRR
Transport Mechanism and Prevention Technology of Heavy Metal in
Contamination Paddy Site

# 47 & Charrkit Poonpakdee $f#2 %"
FERE SESFT Iy
E-mail: yaotung@nchu.edu.tw
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CEITERRFE LSRG A ’1$§"§‘ Ag;FTgF S 3 EE RS
TR A4 lfi*‘f*“*"%‘ﬁ‘?%/%&]\ BB, 3 PE FEFL (Rao et al,
2008) » AT A L RIEZGER L€$%£ﬁ£%ﬁ@w,mﬁi$@%@
ﬁﬁ*’ﬁ#’ﬁﬁﬁw IRBFRREEETAPISEG  HE A %%sbifﬁ#”ﬁ?ﬁi/&?

ﬂﬁ’ﬁ%ﬁ4ﬁm AEORETLERERGTARLEES o

_.\,3

a

ST EFCRF R SRS I EREMELERE EREI R T
E$ﬁ79$°l&%ﬁzif@%k éﬁ,%§$@%ﬁ R ik AR
KB s REE B 2354 (Raoetal, 2008)03’;"5@[;&;} T AR ERE T

FAPTAIY BE BEE2 R E T T ﬂfi;':}zja_iﬁ,}g);ﬁ a1 E & By s
TR RE 2B RS ﬁﬁiﬁWEﬁ.ﬁP FBRERFRE IR RE
CBRELEB2EZF LT O TREL B AR RE L @%Jbt’#i#ﬁﬁ#'l R
gh€$Fm4ﬁm&%’ﬂ”*éiwaﬁﬂ%ﬁ4ﬁvmﬁ’ﬁ SRS
‘J:VE /}E\‘w‘ﬁg—_ﬁ@.’!’/k}i/‘?%‘%“""‘? oo
Z ~REHEES
1~ 2 EFE L4

432 KGR R F 4o pH (McLean, 1982) ~ 4 3 573+ (Gee and Bauder, 1986) -
7 ¥ 7z £ (Nelson and Sommers, 1996) 2 15 &+ < 4 % € (CEC)(Rhoades, 1982) -
2~ iﬁ%ﬂ%bﬁA#ﬁbﬁ

sifé’%& AT SR DAY £ AR 2 — 2kt iE | (NIEA
8321 63B) - fg,#mféa\ﬁ %% Tessier z_ 1@ JF F B2 o
~ER J\i ﬁ%émwﬁvf B3

flr £ & BA KA ?E%Iﬁi%éﬁ%’iﬁ TR OMRTRE R BRIFER
ettt r WEREREX TR RSB L EHBEIRKE 2 0mF o
e

1~ 2344
(LR 3 2 AR

2 HpH 5 483669 F# L E M2 o B G £ 5 0693568% &K 1 K
F e AR A A 5 R RGER LS }%zﬂp 3500720 (A SR

B RASRI BR > A3 AfE RIEFBTIRT
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2~ B¥IREBEFAKFTELEERBERZIRAS

AL R R < ONREER 0 TPS02 A B 2 AT S T PR o 4 S Y
4z iE 4 H T RHEE 5 CPS02 ~ CPS03 ~ TPS02 4 & 4 sz if 4 4 & 4528 - H 4
Bk R ORRAOYFERIER o M EL Y MOt R PHEE > A K ERNA BIE
B o 4% CPS02 - CPS03 2 TPSO2 #F » % i 2 S E IR » 5 dicd R R 0
R e

R A A AR R A2 > BER A W] L 38.72-235.57 ~ 28.27-288.82 ~ 7.42-94.61
%2 30.13-243.03mg/kg « i & BiE ¢ 4L £ 2 BLivAg i AR LB (1-6~2-3) 444 &
B RS ATE R FPUE 0 ST 2 S8 BLimAZHE AL b U o 4 DINEE{ Y MO
Bif FPUIE o AR RIRBLE R M RE P UE o B o p 13 BRI A4ME 4B AN
Tk At £ kR Y RGE

BB 4 BEERREF MO ERET VR R FEEE £ BRI
Aok @ EE RIS EEEE N BB 2 AL $%¢4gﬂo

Figurel 23 € 428 kR Flgure2 }%,ﬁ€‘$ ;;»,;’éﬁ,k)%.
3~ &E/Eiﬁﬁ_ﬁ%%ﬁ_@ﬁ]

EFBIBET PR FRRBET PRV AR IES 4R
VIR PRV AR REREE FRP B M P ERRR
ﬁ#ﬁ”;%#&ﬁiiiﬁiﬁﬁﬁﬁw%iﬁ$°%%ﬁ”ﬁﬁ§“%%é
L OREALRAEEERE -

G BZ G RBEIIBEF PPV HES S P URTRSBERS -
ﬁ-ér—*r” AR E PR A A RBEGBFE ARG 0 Fo G B

o5 ow NI4BAEF PG A o B RRFAKRB R th‘!ifﬁ’%r5°
== | :

Figure3. 2 3 &€ £ B 5P Figure 4. &k ¥ & B E P&
4 BFRE & BB TRA F

AETEEHEE KA L X T IR 860.09 g A o 45 4 AR E AR
:L'i:,;;;g;x; w] % 146.10 ~ 157.74 ~ 66.45 % 165 00 mg/kg » — = & » B B RIS HCE

Fi236kg £ ERPRAXAFE R T YL 20% FHRIARGEF E P

IEFzefAE $F§i§]/\ £ & %W 5 45.87 - 49.52 20.86 2 51.80¢ -
T~ 5T vﬁ&—
1. Kaplan, O., & Yaman, M. (2009). Selective and sequential extraction of lead in soil

samples and plant parts taken from a serpentine and copper mining area. Atomic
Spectroscopy, 30(1), 1-9.
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Benefit of liquid organic fertilizer containing fluorescent Pseudomonas sp.

FP5 on promoting the growth of cucumber seedling and controlling
Rhizoctonia solani disease

CESCRRE S
TRELR R FERT
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o EREEE FPS A2 G BRI BINE A w2 R pL otk
WEETERBREALE AT e Aw 0 g FP5 2§ i 4
(1:100) - F4x A F 2 g 40ml (r2BET § FPS 2 G Rk LR ) K
f 2 = Lo 20ml & p mBa g opiE)
IRy FPS FL g iRy AE R 2ong
G RIEE A F 2 o R 60 ml AR (150) 2 & FPS By i e o &
B 4 T LJESE 1 = 5 7 ¥ isie PNtk BT REBRELEIEE §

yora el S S Fa I

BEHHE

- F Y e L R 2R A KR e R T

FPEEREEH 3 AP G A R RE e S s R TR S
309cm2 - &35 FP5 f{ﬁ%%g (10.2cm2) 7 3.0 & ; $pedifshie 7% 7 X o
Ly AR REE e FEOT 2 emES R R T ERAMR AL R A
25.4cm2 - @ 3 FP5 B¥tdcny 2 4R i 6 fF 5 H 4 47cm’ .
S AFRERHEE FPS tE gk ok 2 BTG i A SRR

FPS Rt Edaks ki ® - ey 2 A9 i > R o FP5 F%
v uE 3] 1010 cfuiml - F oxg kAR SHEER & 1.01+025mg/ml £ 0.22 +
0.01 mg/ml > & S8 F F 4R AL E > Br FPS F7 rit g dads kigip® R 47
EF R FAAfRE fak o Ao RBMT E BERER o
Z o~ iE#EG FPS A2 G RV EISE AW 2 partk

PAT LN IV 2B RAL AT o Fkua i 40ml 4R (1:100)
2.7 FP5 Feng i > AE® 2 X150 F 40% i A HEAE (G
HEk) FRI2IEE
w o~ E#Ey FPS B2 iR Ay d Kodrg
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Improvement of Pseudomonas antagonism against Fusarium oxysporium through
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Effects of elevated CO,, nitrogen fertilization, and inoculated
Azotobacter spp. on rice growth
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Bk B33
- N F CRERF s BRERE A LA arkfez A BB

Nitrogen fertilization. Panicle weight. Thousand grain. Total grain weight «
[CO2]- F - - Harvest index (20)-
(kg/ha)- (g/plant). weight (g)- (g/plant).
0. 9.72 az- 19.4 ab- 8.40 a~ 38.3 a~
- - “ - -
60- 8.12a- 20.3 a- 7.01 abe 35.6abe
500 ppm. o “ o o o
120. 7.2 b-d- 17.7b- 6.15be- 31.9be-
180 6.73b-d 18.4ab 5.79bc 30.8bee
0. 7.71 b 17.1bee 6.20 b 34.8ab.
o - o o o
60. 5.73d. 15.0 cdo 4.55d. 31.9be
1000 ppm- - - - - o
120. 6.19 cd- 15.1 cd- 4.90cd- 292 co
180 6.60b-d 13.0d 5.01cd 274 ce

zMeans followed by the same letter within a column are notsignificantly different according to Fisher’s LSD at 5% probability.-

10, T—— 45 -
a) Dali . - 500 ppm-CO, a) Dali . 500 ppum-CO,
A 3 1000 ppm-CO, 3 1000 ppm-CO,
o 8 1 40 *
E AB A
= =,
3 BC S P
a3 ] = S L. aB” .
z C ab 2 b & 4
i)u 2 B a AB
- Z a
S 4 b 2 30
0 Kl
3 o
S 2 25 ’—h—‘
04 T T T T 20 T T T T
Control CHB 461 CHB 475 CHB 869 Control CHB 461 CHB 475 CHB 869

Azotobacter strain
Azolobacier strain
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ST IEAI GRS F CERREE KRR BT T B e
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H ¢ 14248 CHB869H +r ’](ﬁfjﬁ Wi BB oo
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- § “RUER 2 Azotobacter FHA R ¥k fEA R MFRREY > B o F ek
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1:12

179



S5 49

Preliminary soil fertility survey in Saint Vincent and the Grenadines

Chun-Chun, Huang.>” Chu-Chung,” Chen. Chien-Hui, Syu.?
YInternational Cooperation and Development Fund
*Taiwan Agriculture Research Institute
" kv2083@gmail.com

Abstract

This study focuses on establishing soil fertility database to be the fundamental of
environmental management in Saint Vincent and the Grenadines (SVG) which is our
diplomatic relations country. Therefore, this project is devoted to a holistic analysis of
the results of SVG’s soil analysis and hopes to establish a preliminary "SVG Soil
Database™ as the cornerstone of its future development. The results show that the pH
values of soil samples are optimal for most kinds of crops and contents of organic
matters are also high. Some samples were featured in high phosphorus and potassium
content which might be resulted from high amount of fertilizer application rate.
However, we still need some more effort and results to interpret some specific causes
significantly.
Keywords: soil fertility, environmental management, Saint Vincent and the Grenadines
Introduction

This survey is located at SVG which is a developing country in East Caribbean Sea.
It comprises the main island (Saint Vincent, 346 km?) and islands (the Grenadines, 43
km?). The feature of climate is tropical marine and the annual temperature is 25-31°C
approximately. Rainy and dry seasons start from June to November and December to
May. Precipitation is 2500 mm/yr and the difference between dry and rainy season is
600 mm/yr approximately. Taiwan has conducted a cooperation project called
“Strengthening Farmers’ Organization and Improving Fruit and Vegetable Production
Technology” with SVG. We have been working on building the technology of soil
analysis to enhance the agriculture support system for their farmers in SVG based on
this project since 2015. This study reveals the basic characteristics of soil fertilities and
indicates some fertilizer recommendations for framers to improve their productivity,
quality and environment management.
Material and Methods

We have taken 340 samples fall over SVG by zig-zap or randomly methods (0- 15 cm)

since April 2016. All collected soil samples were air-dried then grinned to pass 2 mm
sieve and stored in plastic bags in room temperature until the soil samples were ready to
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be analyzed. We tested pH and electric conductivity (EC;.5) with Oakton pH/CON 510
benchtop meter and analyzed organic matter (OM) by loss-of-ignition method (LOI).
Soil texture was determined by settlement methods and mineral N was determined by
diffusion of 2 M KCI extraction solution. Soil available phosphorus (P) was determined
by bray no. 1. Potassium(K) and calcium(Ca) were tested by Sherwood Model 410
flame photometer with 1M NH4OAc extracting method.
Results and Discussion

The soil pH dominates the availability of nutrients depends on the acidity or
alkalinity (Pennsylvania State University et al., 1963). Different crops have their
specific optimal pH ranges for growing so it’s an important factor to realize (Carrie and
John, 2001). Figure.1 is a topographic map indicating the soil sampling sites and the soil
pH properties. Most samples distribute between neutral and moderate acid range which
is suitable for most crops. Organic matter contents are rich (Figure.2) that would be
helpful for water and fertility retention. The results show that most of samples are low
in available phosphorus and it could be caused by the soil evolutionary process. But
there are few sites where Taiwan Technical Mission (TTM) were farming for decades
(Northeastern, Orange Hill), which featured in higher phosphorus (Figure.3). This kinds
of situation might results in TTM’s fertilization application since past. The contents of
potassium are very high in most soil samples (Figure.4) that the application of
potassium fertilizer can be reduced in the future.

134 = Organic Matter(%) : Phosphorus (mg/kg)
Soil pH . y ©0~17

®35~55 017 ~ 34

0 55~65 © 34 ~ 100

0 65~73 . ~ 4
® 73 ~ 84 100 500

c
0
1
2
4
8

Potassium (mg/kg)

® 0~ 70

125
170
1200_

o 70 ~

o 125 ~
® 170 ~

613 6125 612 61.15 6

Figure.1 Figure.2 Figure.3
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Effects of carbonized soils as an amendment on Cd bioavailability in a
contaminated soil.
T Aput ERAR K
o B j;gf%;?‘flg/ﬁ
ymtzou@dragon.nchu.edu.tw

Fo ETA A RGN EERATRY BT AP > a IR ORE

L%

A&k
(.

(s
=N

Beone Ao @ B HFE G PR oL R A et

iy

ERPLr IV NF AP BHE G A NEL SHFEFFLNE LB S
o2 F A AAES TRl o T EE S «’fﬂié@;gi%] AREY AR R R T o
CE= I SR AN S R

a2

7y

v}

EH BB P R - BRARM > A P RIETE A (T

2

BEEE AL

wFEFLH R

Tk

3

BE2 AL DR ERAL TRIL RS BEFIEZ - - &
TR PHES PIEERARY R B E RS N BRS¢
BBEEN AT B TR EERTF AR MRS G TR 2
VERRUTAZ RN AT R AR BT R E 2P Flhaeeg e
P

FESHF &K P 1gd 2 R RITE %@$Lﬁﬂi£’j¢ﬁ%k%§ﬁ

3% 3 50mL ehdtw F ¢ B4 B s 0.0LM 2 & padeia i Bt 5 20mg L

PH B2 & pH 5.0 (:0.5) » & it {7 48 h i& T i Botk > 11 0.45 pm fig i 5 i o

Wigts 0 ik 1 AA ST R TY 2R SR E o

182



Bk HHH

dOR R R A ARG P L N R A 4 B 0 YREE
TR R EDH S 4R DA 5 T R AR g Bd TP L3 Y F R
FoOMFRGERSOL A ERIERS B LYBEEF PP S APHY 0 A RF

B4R il 4 K o d NP LAY 5 A BauBREF v b A F R

Wi

BRH P B IR A RABET P A EBRF 0 8 N

138 lf:}

342

11
¢ VS
] ¢ = 200°C BC
= Yl ® 400C BC
fn 8 A 600C BC
E e
g 71 [] . o
B &4 = . =
3 7 ~
2 s e IR R EJZ (200, 400,
< 4 = 2 N
S *7 - ° . e o 600°CHzHm .t 3E Az R
o j
S 34 o 2l 2 R =
E T (25°C)fepHb. 0 % 2 T $4%
g 2‘: ® A A F' S
g 1 * rfj:fﬁ W pZ R
< 1 * £ P
o
0_* T T T T T T T T T T
0 2 4 6 8 10 12 14 16 18
Equilibrium Concentration (mg L")
’ B 200°C BC
400C BC
A 600 BC
_‘: e e 1 i ............. ? ................. i. ................. ~ 200 BC-F
£ 69 < 400C BC-F
g 600°C BC -F|
e s N
X5 I S— B e S 7 Fe RN E R 2R T 23RS
2 Jp— R C .
3 ' * Langmuir s %= 4258 A1l
3
N R ‘ 2 Bl AR
g 2—" A Iy A Ao
=} B "
8 A
b
0 —71 - 1 - 1 1 -1 1 I 1.7
0 2 4 6 8 10 12 14 16 18

Equilibrium Concentration (mg L'l)

183



S5 51
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Agricultural Biotechnology Research Center, Academia Sinica, Taipei 11529, Taiwan

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

Gallium (Ga), indium (In) and thallium (T1) are the Group IIIB elements of the
periodic table. Due to their unique prosperities, these elements are widely used in
semiconductors. Thus, they are referred to “technology-critical elements (TCEs)”.
TCE contamination of the environment has been found in semiconductor-producing
countries. Here, the physiological and molecular impacts of Ga, In and Tl in the
model plant Arabidopsis thaliana were investigated. The primary symptom of Ga and
In toxicity is inhibition of root growth. However, Tl not only affects root growth but
also extremely inhibits shoot growth. The increased production of malondialdehyde
(MDA) suggests that Ga, In and Tl stress could cause oxidative damage in plants. A
glutathione (GSH)-deficient mutant, cad2-1, and a phytochelatin (PC)-deficient mutant,
cadl-3, were tested under Ga, In and Tl-treatments. Compare to wild type, both of the
two mutants were not more sensitive to Ga and In than wild type. But under TI
treatment, cad2-1 showed higher growth inhibition phenotype than wild type
suggesting that GSH plays a role to tolerate Tl-stress. Roots were the main
accumulating site of Ga and In, while shoots for T1. The distinctive Ga granules were
deposited within the intercellular space in roots. The granules were identified as
Ga(OH); precipitation, which indicates immobilization or limited translocation of Ga
in A. thaliana. Ga stress induces root secretion of citrate and malate. The expression
of the transporters AtALMT and AtMATE, responsible for citrate and malate secretion,
respectively, were elevated under Ga stress. it implies that the secretion plays a role in
the resistance. Indeed, supplying exogenous citrate significantly enhanced Ga
tolerance. The overall response to Ga exposure in 4. thaliana is highly similar to that
to aluminum stress. Our findings provide information for the risk assessment in

TCE-contaminated soil.
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Application of UAV images on agricultural disasters — a case study of detecting
area of rice lodging
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Effects of applying poultry-litter biochar on soil properties and growth
of Ipomoea aquatic Forsk
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The Spatial Distribution of Iron and Cadmium in a Submerged soil
under the Influence of Rice Roots
R . AT, EhA
Bag8KERENLEZR
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R I T RLAZT, LEBHUARA TR AEM L E, TH—F7)
093 R RUE 4 Ao KB LR R KAGH R 69318 @ik ASAR D e %, SEARBSLA
B2 2R AR R M &R KO R A EIRGTARE AR 2R B AL RAK M
RS E REGREEEGHEDERRLE R R &R E KSR I
Hi8 FIEIF KR K B, BLEIZOK IR AGE. Sl M g b 8L, A R RASAR
B AR B A IR PR AR R TR SRAR 2 £ IR SR P SRR 00 R R L, IRSTARE S
AR LM BSRGOB DR R REN. 06 RET, 1IN F 2K 6938 Am,
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18] J% 448 7% (lepodocrodite) &9 48 s 38 4 (45.7 £ 63.1%). 8 4F 50 8 s 22 48 S A
Wt s A RAT O EARRL ), Bkt 2RISR P a0 R A Sk, )45 AR BAK
R R m K. sLoh, AR R A OB AER AR GO, B LRI AR RIE ST
& R P A2 (CAS) AR [ S AR R AL £ nk ) 75 ZALER B 4042 (CdSOy)
R AGAR S A 68 6 B E 2w
MeEF: 45, . ALZER, KERE.

S

KKAGAEAL A R B G902 K 23, 1335 B i RO AR 2 B 3RE 4 Z 30T 3R,
M RAGAR R 69 A RSB & KGR R AT AR AR KA ZARIN, BP 78 @) ik A,
AL KAGAR B LIRS AR IR K 2R A AT R 69 AR R R, 18 LT 045
e AR B LE B B AL A A A ALY, RRAEEUE, i3 A B A A 6 OB I A
AB AN B BAZ T B EH AL LR a9 A, T E AR E LR AR T
Z 09 R AR AL By (Murase et al., 1997). 23k = M & B2 FARE L3 694 81 4h 3
AKAGAR GG & A B H] L a9 B AT K iF 2. sk, REB B AN AT
HEAMA T E S BEAKE PGB A S, IAR ZEGT R 5
T B AR LIRS AR L 67 M R e T R KB LR 6 ok, B RS
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FR T BELIET S IRA KN A RAMIRF LR AZKRET 845
AFERAZ R, ARIZ K IERE T KGR R H LR P EBA s Ha R &,
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Ik, B Z A AT A B K-edge XANES 4% M4t 40942 R THHE R, 3
IR QA S EARE T AR R B AL A LB AR (64%) B . ERBR T A
AB R BEG T, LR B LR RS RAAZ 04748 R0 A 18
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A BALZ 3 I,
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Murase, J., Kimura, M. 1997. Anaerobic reoxidation of Mn?*, Fe?*, S, and S% in
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