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Proteins in Xylem Exudates from Rapeseed Plants (Brassica napus L.) Play a Crucial
Role in Cadmium Phytoremediation.
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Effects of biochar feedstocks and pyrolysis temperature on carbon
mineralization of Taiwan rural soils
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T

AP RnF I LB B i £t 4 3 Al (feedstock) e BT 11 2 A A R4
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Effects of different mediums on the growth of strawberry mother plant and reproduction of
runner plant
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I~ 535 &0 F 5 1tk

R kR TER g ok 4 4 4% % (T-N)
dS/m mg/L
M-1* 6.9 1.35 34 94 345 122 34 15
M-2 7.6 0.977 70 28 190 13 2.9 4.2
M-3 7.0 0.504 12 23 33 33 3.6 16.5
M-4 6.6 0.513 29 22 94 13 2.9 10
OAM-L AR o M2 maR > M-3R R M4 R LY o iRl e g R R R
z\ N gpé‘“r\? rr'/\?"r#’” F’L’Fﬁlﬂ

AR A A& (g/l) F 3R (%) BIVHF (%) FEFLRED)
*M-1 185 5.3 91.8 86.5
M-2 60 11 94 83
M-3 105 8.5 975 89
M-4 215 55 94.5 89
A3 FARAFTHEFEAS AR AD 2 L2 4 FHE2 B
g R Yk R B KK it A_% #c +u
B (mm ) (cm) NOs-N(ppm)  ( i/ ) C#%/%)
*M-1 3.0x08a 155+19b 1,196+ 15b 6.7t14 c 50+ 18b
M-2 3.1+04a 184+09a 1,088+ 80hb 8.0+£0.1bc 62+ 13b
M-3 29+05a 20.3+0.8a 1839+364a 10.2+x09a 108+ 29 a
M-4 3.1+0.1a 186+14a 1286+178b 94+14ab 76 £ 20 ab

oo Kko [t E s 45 X b X2 T0XAEAESE KR - ERISRABLT ER
SARDPBAAEEE F v IS KR R L RP -

A2 RAFTHEFA LEABRT AP L L2 A EHA 2L FT

o A& =T TR B kX it 4k #& + u #ikc
( mm) ( cm) NOs-N(ppm) ( /¢ ) (/4 )
*M-1 33+03a 160+1.0 c 832+212b 58+12 c 262+88 ¢
M-2  33+03a 166+12bc 793+201b 65+03bc 28.0+7.1bc
M-3  34+02a 17.9+04ab 1313+296a 7.7+04ab 49.0+14.2ab
M-4  35+01a 183+04 a 1176+65ab 81+09 a 620+138 a
o kR A L o KK & 3P o
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Study of Genetic Diversity and

Rice Breeding Mode for Low-Cd Acumination
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*E-mail : dhwu@tari.gov.tw
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® - 3 (‘BT 344 Azotobacter spp.F § T s § ¥R AEA £ 2 BB
Effects of elevated CO,, nitrogen fertilization, and inoculated
Azotobacter spp. on rice growth
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Nitrogen fertilization ~ Panicle weight Thousand grain  Total grain weight

[COa] Harvest index (%)
(kg/ha) (g/plant) weight (g) (g/plant)
0 9.72 & 19.4 ab 840a 383a
60 8.12a 203a 7.01 ab 35.6ab
500 ppm
120 7.2 b-d 17.7b 6.15 be 31.9bc
180 6.73 b-d 18.4 ab 5.79 be 30.8 be
0 7.71 be 17.1 be 6.20 be 34.8ab
60 5.73d 15.0cd 4.55d 319bc
1000 ppm
120 6.19 cd 15.1cd 4.90 cd 292¢
180 6.60 b-d 13.0d 5.0l cd 274c¢

“Means followed by the same letter within a column are not significantly different according to Fisher’s LSD at 5% probability.

10 45

a) Dali " B 500 ppm-CO a) Dali 500 ppm-CO,
A 3 1000 ppm-CO, [ 1000 ppm-CO,
- 8 40 *
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=% ~ °
) BC 8. - - AB" £
= 6 < P 35 ]
= C a &
= ab = a AB
o 2 B
: 7 .
s 4 b 3
) s
=
8 - b
a2 2 25 H
0 . " v ¢ 20 T T T T
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B- ~ = §F kR {-PF3 T F 7] Azotobacter -k 54 € fofc jE 4p icen B2 5
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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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Effects of C/Fe Ratios and pH on Stabilization of Dissolved Organic
Matter-Fe Hydroxides Co-precipitates

M~ o aT gl e BB
CGERE SR FY Iy
*E-mail: ymtzou@dragon.nchu.edu.tw

Abstract

Dissolved organic matter (DOM) is capable of modifying the surfaces of soil Fe
hydroxides or even forming stable co-precipitates with Fe(lll) in an acidic environment. The
aim of this study is to investigate the structural stabilization of DOM/Fe co-precipitates (DFC)
in relation to changes of pH and C/Fe ratios using various spectroscopic techniques. In the
system with bulk C/(C+Fe) molar ratios < 0.65 of DFC, the ferrihydrite-like Fe domains were
precipitated as the core and covered by the DOM shells (DFC structure 1). While C/(C+Fe)
molar ratio ranges between 0.71 and 0.89, the emerging Fe-C bonding implied a more
substantial association between edge-/corner-sharing FeOg octahedra and DOM (DFC
structure 11). When the bulk C/(C+Fe) molar ratios were greater than and equal to 0.92, only
corner-sharing FeOg octahedra along with Fe-C bonding was found (DFC structure I11). The
homogeneously distributed C and Fe domains caused the enhanced Fe and C dissolution from
co-precipitates. The C/Fe ratios controlled structural compositions and stabilities of DOM/Fe
co-precipitates and may be helpful to understand C and Fe cycling in the natural
environments.
Key words: Dissolved organic matter; co-precipitation; C/Fe molar ratios
Introduction

Co-precipitation between SOM/DOM and Fe/Al ions and has been normally found in the
mine drainage waters, aquifers and leached soils. In company with the fluctuation of redox
conditions, organic-metal co-precipitates may also form a strong covalent bond between
DOM and Fe(lll)(Pohlman and McColl, 1988), which was derived from the oxidation of
soluble Fe(ll) as a result of an intrusion of dissolved oxygen. Though partition/adsorption of
organic molecules may occur on the Fe hydroxides, the carboxylic groups of DOM structures
supply rich binding sites to complex with Fe(lll). Lalonde, et al. (2012) also reported that
co-precipitation between DOM and Fe was an important reason contributing to soil C
sequestration.

Materials and Methods
1. Extraction of DOM
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2. Co-precipitation and Solubilisation of DOM/Fe(l1l)
3. Characterizations of DOM/Fe Co-precipitates
4. Chemical Compositions, Mineralogical, Structural, and Surface Analyses of DOM/Fe
Co-precipitates
Results
Associations with Fe(l111) can control the stabilization and biogeochemical cycling of C.
A significant decrease in Fe(lll) solubilisation was examined with increasing Fe proportion in
the DFC samples among all tested pH values. In the system with C/(C+Fe) molar ratios < 0.65,
XRD and Fe-XAS analyses implied that such DFC samples precipitated as a core-shell
structure (DFC structure 1). The ferrihydrite-like Fe domains precipitated as the cores, and
these Fe-cores were covered with DOM molecules as indicated by XPS analysis, which
indicated an approximate 1.5-fold enrichment of near-surface C proportion relative to bulk C
proportion. The association between the Fe cores and the C shells was evidenced by the
significantly decreased peak intensity of the carboxyl functional groups as shown in the XPS,
FTIR, and C-NEXAFS results. These samples also had the least amounts of C and Fe
solubilisation, implying a relatively stable structure in the Fe-core/C-shell type.
Conclusions
While the outgrowth of the DOM on Fe hydroxides at C/(C+Fe) ratios between 0.71 and

0.89 stabilized the Fe domains, Fe hydroxides were subject to solubilisation at C/(C+Fe)
ratios > 0.92 as a consequence of the homogeneously distributed unstable structures between
Fe and C domains. As soon as C/Fe co-precipitates formed in soil systems, such association of
organic matter to soil inorganic minerals increases the resistance of organic matter to
microbial decomposition. Furthermore, C/Fe co-precipitates also serve as carriers controlling
the mobility and bioavailability of environmental inorganic pollutants such as chromium.
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Effects of irrigation and fertilization on the growth of strawberry mother plant and
reproduction of runner plant

1 E* FLE
SRR E S

*E-mail: tianyih@mdais.gov.tw

i &
WHREEFORY Y CFREIE > FRABA LA R R F v AFTELYG
5.3-5.4 1% ~27.1~41.8 % 8.78-9.22 5. o A F W * £ 5 » MUEF W * R4 2
% R

SARA T A A FRARGH o FEAR I S F A BRSNS 4 T7-5.9%
22.3~32.6%% 41.3~43.0% &2 K-k F a7 > BT HRE G ~ B~ 49~ 4T~ 45 S 4
FERBEEEH oA BRI E 0 2R KRB RF EREEHRY -

Mot BEE S F L AR RE

W

d R IEH ka2 @ FREFE IR 2AHLEERBDIFEREIR > UE AR
SLE L Ak 0 EEA T AR B o /FH;E? TEUEE TR g TR IR o IR E
B f o B SR E M F—*’E’igiﬁ
Htg 3k
I SR e e A 2k e 22 (v/v 12:1:1) o &5 2 A3 (C1A k(C3) -
2. BEEIL AP TEEEE 2 7.0mm (L) 0 9. 4mm (H) > 12. 0mm (M) -

k%P TEEE 5 9. 3mm (L) > 12.5mm (H) » 15. 9mm (M) -
3. % %% § g2 5 100~ 200~ 400 2 800 kg/ha % w %% - CRD#7] > = €47 -
A AATED B EE B LKEE LT AT A AA R B F 2 AFTEER o
SEEHH
PREERETZAPEEEEN Y S FERE  HBKRK AN G 47-5.9 %~

22.3~32.6%% 41.3~43.0% & kR FAITE I PRTERZ F B~ 47 40~ 4%~
BPEERETEH SRR DT E 2 PF ERERBR S - MRA KT A
RAE FEYY CFEEE O FRABRAL AN v 22 FE LN 5,354 0 -
27.1~41.8 1% 8.78~9.22 = 5. o & f "™ * £ G > 304§ =% TR HAMKE T 2 4
FEARAG A KRFARBNEAT - L AMEXER > MRF L v ’%‘FL FEEF AT H
EHsem W F o
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- 64 Cl C3 Cl C3 Cl C3
BPoRE mm 84.3 176.6 536.9 1,303.3 1,321.1 2,103.1
BIBEE mm 1,792 2,976 2,406 4,000 3,072 5,088
PR R % 4.7 5.9 22.3 32.6 43 41.3

AL IBERL LR AT e R4 30 P EE EETX)

3 4] pH EC T-N P K Ca Mg Na #-k& #§% &

dS/m mg/L ton / ha kg-N/ha

C3-L 6.91 3951 327.6 174 635 184 95 247 246.7 80.8

C3-H 7.42 1472 202.6 62 227 70 33 85 1,827.7 370.3

C3-M 741 0955 1214 35 143 43 20 56  3,664.4 4448

Cl-L 6.98 44 3605 110 791 226 115 341 16.9 6.1

Cl-H 7.04 2.87 2185 142 692 101 65 290 531.8 116.2

Cl-M 7.16 1.618 191.3 68 280 65 32 102 2,372.7 453.8

3B EHEIARL L2 A K H AN (mm)

BT L Fiek(em) EFLE(Cm)  EFR(Cm)  AEEEHR)  FEEEH) 2 FEplan)
L-7.0 95 a 8.1 a 82 Db 4.6 a 19.1b 7.33Db

C-1 H-94 9.3 a 84a 8.9a 5.3a 27.1a 8.78 a
M-12.0 95 a 8.2a 8.8a 49a 18.8b 6.95 b
L-9.3 118 a 8.9 a 9.2 a 4.7 a 29.9b 8.63 a

C-3  H-125 11.0 b 8.7a 9.2a 49a 40.2 a 8.72 a
M-15.9 11.6 ab 9.2a 9.7a 5.4 a 41.8 a 9.22 a

Fo4:F o T MRS L2 AR H A (kg/ha)

F 9T T Eiek(m) FLECm)  FR(m) AXKGEH) S TE@BHK) 2 E@plant)
A-100 89 b 78 b 82 b 46a 22.1 a 8.33 a
C-1 B-200 9.4 ab 8.1ab 8.5ab 48a 224 a 8.48 a
C-400 9.7 a 8.4 ab 90 a 5.1a 22.7 a 717 b
D-800 98 a 85 a 90 a 52 a 196 a 6.77 b
A-100 105 b 83 b 88 b 40 c 26.2 C 8.28 b
C-3 B-200 109 b 85 b 89 b 4.8bc 36.1 Db 8.76ab
C-400 12.0 a 93 a 9.7 a 5.3ab 33.0bc 8.24 b
D-800 125 a 95 a 10.1 a 6.0 a 53.8 a 10.14 a
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Fig. 1. Comparisons among each TNG71 CSSL with Fig. 2. Comparisons among each TCS10 CSSL with

TNG?71 for root, shoot and brown rice (n=6). TCS10 for root, shoot and brown rice (n=6).

96



12

FREF BB R mERFSE S R B
Removal Mechanisms of Cr(VI) by Dissolved Organic Matter-Fe(l11)
Co-precipitates

Kai-Yue Chen (f# #5 5 ), Yu-Ting Liu (%] = 5&)*, and Yu-Min Tzou (#8345 %)*
Department of Soil and Environmental Sciences, National Chung Hsing University,
Taichung, Taiwan
yliu@nchu.edu.tw; ymtzou@dragon.nchu.edu.tw

Abstract
It is well-known that dissolved organic matter (DOM) and Fe hydroxides are important

scavengers of heavy metals in soils. Despite this, little is known about the transformation of
Cr(VI) and its correlation with the structures of DOM-Fe(l1l) co-precipitates (DFC). In this
study, we aimed to examine the sorption and reduction mechanisms of Cr(VI) on DFC,
prepared with various C/(C+Fe) molar ratios, through batch sorption experiments coupled
with Cr K-edge X-ray absorption spectroscopy technique. The results showed that Cr sorption
capacity increased with decreasing C/(C+Fe) molar ratios and pH values. The Langmuir
model exhibited a good fit when the sorption data was obtained by interacting Cr(\V1) with all
DFC samples. Based on LCF results of Cr K-edge X-ray absorption near edge structure
(XANES) and Fourier-transform infrared spectroscopy (FTIR), the mechanisms of Cr(VI) on
DFC could be grouped into two types: (1) Cr(VI) was the dominant species and the sorption
of Cr(VI) was the important mechanisms when C/(C+Fe) ratios < 0.89 and (2) with C/(C+Fe)
ratios > 0.89 in the DFC, Cr(VI) was reduced by DOM and the reductive product of Cr(lll)
was the major species as proved by the disappearances of the carboxyl groups on DOM based
on the results of FTIR spectra. Collectively, the C/(C+Fe) molar ratio of 0.89 was an
important boundary point, resulting in sorption or reduction mechanisms in the DFC. This
study demonstrated that C/(C+Fe) ratios of DFC and incubation pH may play an important

role of controlling Cr(V1) transformations and mobility in soils.
Keywords — DOM-Fe(l11) co-precipitates, Cr(V1), sorption, reduction

Introduction
Chromium (Cr) 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(I1l) are two major oxidation state of chromium exiting in the ecosystems. Because
Cr(VI) is a toxic and carcinogenic chemical with high mobility in soils, the conversions of
Cr(VI) to less toxic Cr(111) 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 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(l1l) to form
stable co-precipitates in a slight acidic solution. The structures of the DFCwere controlled by
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pH values and C/(C+Fe) molar ratios (Chen et al., 2014; Chen et al., 2016). The DFC may
serve as a carrier or scavenger controlling the mobility and bioavailability of environmental
inorganic pollutant of Cr(VI). However, the structural change and the reactivity of DFC upon

reaction with Cr(V1) are still unclear.
Experiments
Soil samples were collected by the peat soil of central Taiwan. De-ionized water was

used to extract DOMs from the peat soil, followed by passing the solutions through a 0.45 um
membrane filter. DFCs were prepared by adding Fe(lll) to the DOM solution with C/(C+Fe)
molar ratios of 0.62-0.94 and at pH 3.0-6.0. Interactions of Cr(VI) with the DFCs were then
conducted for another 24 h and pH 3.0-6.0. The Cr-containing DFC were analysed by using
FTIR, Cr K-edge XANES technique to study the functional groups of sorbed Cr and
speciation of Cr.
Results and Discussions
As C/(C+Fe) molar ratios increased from 0.62 to 0.94, maximum sorption capacities (Qe)
of Cr on 3DFC, 4.5DFC, and 6DFC samples decreased from 51.8 to 9.6 mg g™, 17.2 to 5.8
mg g'l, and 18.7 to 2.7 mg g'l. For all DFC samples, the pre-edge absorption peak at 5993 eV
became weaker as C/(C+Fe) ratio increased, suggesting the decreasing Cr(VI) proportion at
Cr-DFC samples with greater C/(C+Fe) ratios. Transformations of Cr species on DFC samples
after the Cr(VI) sorption were determined using the LCF analysis with Cr K-edge XANES data
for Cr-DFC samples. Chromium(VI) dominated the Cr inventory on all DFC62 and DFC77
samples. However, up to 98.5% of Cr(Ill) was found for samples containing C/(C+Fe) ratio =
0.89. In our previous study, we found that the other peak of symmetric COO™ stretching at
1730 cm™ appeared on pure DFC89 and DFC94 samples (without sorbed Cr) but not on pure
DFC62 and DFC77 samples. The absence of the 1730-cm™ peak implied the substantial
association between carboxyl groups of the DOM and Fe during co-precipitation processes.
After the Cr(VI) sorption, however, the peak at 1730 cm™! on DFC89 and DFC94 samples also
disappeared, implying the association between carboxyl groups of DOM and sorbed Cr(lll).
References
Chen, C., J.J. Dynes, J. Wang, and D.L. Sparks. 2014. Properties of Fe-organic matter
associations via coprecipitation versus adsorption. Environ. Sci. Technol. 48:
13751-13759.
Chen, K.Y., T.Y. Chen, Y.T. Chan, C.Y. Cheng, Y.M. Tzou, Y.T. Liu, and H.Y. Teah. 2016.
Stabilization of natural organic matter by short-range-order iron hydroxides.
Environ. Sci. Technol. 50: 12612-12620.
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1. Dias B. O., C. A. Silva, and F. S. Higashikawa et al. 2010. Use of biochar as bulk agent for
the composting of poultry manure : Effect on organic matter degradation and humification.
Bioresource Technology, 101 : 1239-1246.

2. Jien, S. H., J. L. Chiang, C. S. Wang, and H. J. Chang. 2013. Effects of biochar on soil
properties and erosion potential in a highly weathered soil. Catena 110:225-233.

3. Polyakov, V., and R. Lal. 2004. Modeling soil organic matter dynamics as affected by soil
water erosion. Environment International. 30:547-556.

4. Thomas, A. D., R. P. D. Walsh, and R. A. Shakesby. 1999. Nutrient losses in eroded
sediment after fire in eucalyptus and pine forests in the wet Mediterranean environment of
northern Portugal. Catena 36:283-302.

s__

Fo BEAP R AR

Biochars pH*  EC*(mS/cm) Sger(m?/g) HIC o/C (O+N)/C
M 6.12 1.29 1.07 0.13 1.18 1.23
M350 9.25 0.82 0.65 0.07 0.50 0.50
M500 9.85 253 2.44 0.05 0.43 0.43
M800 10.06 2.89 51.95 0.02 0.31 0.31

* 1 pH ~ EC &Aook v (115 whv) »

Foo o~ el AR

Location Soil series  Sand(%) Silt(%) Clay(%) Texture pH EC(mS/cm) OM(%)

1202721mE,

233306mN Cce 28.2 41.0 30.8 SCL 5.66 0.21 3.8

22 AP R AR R T

Samples NOs'(mg) PO4>(mg) K*(mg)
CK 3.68+ 0.08 3.32+ 1.31 9.86+0.30
M350-10 2.97+ 0.32 2.85+ 1.08 10.14+0.10
M350-30 3.16+ 0.14 3.07£ 1.21 12.63+1.28
M350-60 2.94+ 0.49 2.18+ 0.73 16.61+0.99
M500-10 3.04+ 0.03 2.76x 1.22 16.51+4.81
M500-30 2.52+ 0.14 2.60x 1.29 12.54+1.10
M500-60 2.61+ 0.06 1.90+ 1.01 16.69+£1.08
M800-10 1.75+ 0.04 1.92+ 0.66 10.68+0.24
M800-30 0.99+ 0.14 1.26% 0.37 12.11+0.66
M800-60 0.56% 0.06 1.64+ 1.17 16.43+1.09
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Effects of adding poultry litter biochar, poultry litter compost and their
mixture on soil carbon mineralization and growth of cabbage (Brassica
Chinensis L.) in acidic clayey-textured red soil
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Clay-modified Electrodes for Use to Study the Effect of Layer Charge on Electrochemical
Behavior of Dopamine
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Establishment of monitoring technology for element content of rice based
on the different nitrogen fertilizer rates
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content in rice based on hyperspectral measurements. Remote Sensing of Environment
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Evaluation of the Growth of Brassica campestris L.with Different Biochar
Addition in Two Soils
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Testing the lettuce model in STICS on the Simulation of Iceberg Lettuce in
Central Taiwan
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Leaf number, no. plant®  4.06 -1.45 0.96 0.87 0.73 0.92
Leaf area, cm? plant™ 1430.11 -278.05 0.91 0.70 0.79 0.72
Leaf Weight, g plant™ 6.54 2.87 0.84 0.60 0.53 0.74
Stem weight, g plant™ 0.50 0.17 0.79 0.53 0.43 0.66

Root mean square error (RMSE), mean error (ME), Willmott’s index of agreement (D),
modeling efficacy (EF), slope and R2 value from linear regression
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F-A 95.51 a 3.8 AB
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Evaluation of the influence of different feedstock materials on sorption of
cadmium and chromium by biochars
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Effect of phosphorous treatment on chemical form of cadmium in water
spinach grown in different soils
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Phosphate release from ferrihydrite-humic acid coprecipitates as affected by
citric aicd
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A QSAR study on the persistent of fungicides in the environment

Len Chang and Chia Ming Chang*
Department of Soil and Environment Sciences, National Chung Hsing University
*E-mail:abinitio@dragon.nchu.edu.tw
Abstract

The main purpose of this study was to investigate the persistence of fungicides in the
environment. QSAR using four reactivity indicators was constructed to predict the
degradation rate constants. Both polarization and chemical potential affect degradation in soil.
While the maximum electrophilic condensed local softness is the most important descriptors.
This approach provides a basis for interpreting chemical interactions between fungicides and
environment.

Keywords: Fungicides, Persistent, Quantitative structure—activity relationships (QSAR)
Introduction

In agricultural production, humans often use pesticides to ensure stable production. As a
matter of fact, they are persistent toxins that accumulate in food and are at high risk to
ecosystems and human health (Willett, et al., 1998). Besides, the pesticides have a potential to
leach to lower soil horizons if degradation in the soil is slow. Monkiedje and Spiteller (2002)
investigated the sorptive behavior of phenylamide fungicides. In their study, adsorbed
fungicides were not firmly retained by soil particles, and their adsorption was reversible.
Previous studies on pesticides reported that soil colloids could affect degradation and
persistence (Khan, 1978). For these reasons, the current study investigates the impact of the
electronic characteristic on the persistence of fungicides by setting up the QSAR models.
Materials and methods

The ke values were calculated from the half-life of the literature(Tanji and Sullivan,
1995). The calculations were performed using the Gaussian 09 software package. Initial
geometries of fungicides molecular were optimized at the Austin Model semi-empirical level
and without symmetry constraints. Statistical analyses were conducted by usin IBM software
(SPSS Statistics, Armonk, New York).

Results and discussion

The multiple regression results for fungicide degradation rate in soil is listed in Table 7.
The scatter plot (from Equation 5~8 ) is shown in Figure 2.

Through partition, hydrophobic fungicides uptake by soil organic matter more than
others hydrophilic. As soil organic matter extract fungicides in the soil solution. Thus, the
partition is the main mechanism of fungicides in the soil degradation (Senesi, 1992). The
hydroxyl groups (-OH) and carboxyl groups (-COOH) of fungicides appeal to the -COOH of
humic acids. Thereby reducing hydrolysis activation energy (Choudhry, 1984). Due to the
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greater polarity of water, clay surface is surrounded by water rather than fungicides. Hence,

the main reason why the persistence of fungicides rises is that it adsorbed by organic colloid

(Bailey and White, 1964).

Conclusions

Results of this QSAR study theoretically confirm the interactions between fungicides
and environment. Utilize these models to investigate the mechanism of persistence is
appropriate. Fungicides contain N heterocycles result in increasing persistence. Mechanism of
degradation in soil is affected by the covalent bond and van der Waals' force. Fungicides
interact organic colloid by the covalent bond.
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Table 7. The multiple regression results of physical-chemical properties and quantum four-element Eq5 N Eq6
models for fungicide degradation rate in soil.

PO
e

pred. Inks
pred. Inks

Eq. Multiple regression equation R R SD F N R

5 Ikt = -0.01 26=0.004)*MP-0.71 5¢20.275)*logKow-0.375(=0.206)*logS-7.857¢1 895) 0538 0452 1133 6214 20 0311 expt. Inks expr. ks
3

Eq7 " Eq8
6 Ink.i = -0.009(=0.003)*MP-0.53(=0.216)*logKow-+0 283(x0.138)*X+0 6352(x0.237)*§-10.993(1.13) 0636 0339 1035 6348 20 0262 12 . 12 * o

7 k= 1432020271022 222(=11.01 1) p*-14.311(=1.197T) 0.629 0583 1.032 14386 20 0483

pred. Inks.

8 Ink= L770(20.268)%540.852(512.435)* 27 322(212.327)*ir+0.363(20.175)70-20.266(22.728) 0749 0682 0.903 11192 20 0.333

The values in parentheses are 95% confidence intervals associated with each coefficient. Figuce 2. The scstir plot fo the -
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TK14 577 5.55 0.18 =05 R =0.5404 Ps
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TNG71 1036 5.53 031 204
TNG77 3.40 6.23 0.20 ='_: 03
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14%% %%<’6@ B¢ 4020 S
PRFEH IS Y o ATH > 300 5 e
A GHE ko AAE S 59 407 S
E-mail: yliu@nchu.edu.tw

&
B A & (Cyanidiales) £GP 8w 4 £ At 3 B MR P Ul &L > Ka o
MV A CRand P SR 2 BHES ARG M Bz d 0 A mad BT s

- ﬁ°ﬁﬂ*‘?%m¢ﬂ%ﬂm& R 0 LR LT SRR
BB AL FILREACESZET f—i@‘$%ﬁ—’nﬁm/ﬁuﬁn‘*’r¢%/€ﬂ E'mpi

f—'ur_fk RO A B TR EVYREFH AR L S PoAfREy LR
lwkﬂﬁ#’%m&ﬂ%ﬁ4$%®%i%@§§“%ﬁk’ﬁwﬁﬁfﬁﬁ%
% ;—fﬁ%i B RPES TR Xk ek iE 2 R F ik vt AT H s o
WA E A R4S RS ;WE”“ pH3.5 & pH 7.0 & * T E A H e B~ A HE A 5
128405337 mg g' > @ FAfhsz4le 42 Bigio FARAALH L g
T TREE A om0 IR AR Jg > EAEREPN B H B0 FaEE gy LR R
FEREANVEAFEMI Y LT R B AR R R 2 Wi 4 o TR AL IUEROT R AR A

-

m o
MaEF B ALFE MBI F I AL EME L LB B ERE
-~ -1-;‘

B Al (Cyanidiales) 4 G 5 F A AL BEEA ROt & H#G &
BE(FEL B6C)2 pat(pH 0.2 2 H)aFM > k2 B AT A A2 H-F#> ¢ ¢

Cyanidium caldarium (Cc) ~ Cyvanidioschyzon merolae (Cm) ~ Galdieria sulphuraria
(Gs) ~ Galdieria maxima (Gm) ~ Galdieria parz‘j ta (Gp) ~ Galdieria daedala (Gd)
% Galdieria phlegrea (Gph) o # W4t » B A LRI VAFRS T3 L8P L2 F
Boogu g ez 2 8.(Pb) bk’ﬁé'/k)i#%rs g S AN HENBIERE £ B

Boenat Ltk FI R A AR R E £ B RS HL s 4 ip B g
74‘;*’9%&/54 f&h‘}% kot g BB EY 57 ud § 8 ER
BARLZEERTRFAACRGOES R E G Fon ARSI F RS PR Iﬁ]ﬁ",\m
Wh o pEFSGE £HF BF o ER i 3 P HE $’§%rﬂ7¥%“$nh SRI ) aa
FREACFEBIE PP HERNT CERFR-FIVAFTD DR REA L REEST
FPAE e A L ATIIAE £ MR 27 0 IR R P i 4 b iRt g (Cr)
Wy EBRRET PR XA R GFE X R TR F(XAS) 2 B L F ot e
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FTIR) BT FEREA R BHBEF PR g2 H B 2 BT 3 (7% 484 -
= Z R o - BRE:
(“)EHBEES - BAREEMLIS 5

BRI S BB Jr/v\%ﬁrﬁ kg A& 0 0 MA (MA autotrophic medium) #F 4e
1H 238 F R FRY A > T RBRHE 4.2 (3000 rpm > 15min) » £ M2 g3 ok
PRz A E AR 0 2 f e 01 MA B BRI 280 g L'y o w)s
PH3.5 & 7.0 7 &7 B2 % > Bfd ek os & 2 B ™ 2 3 K Rt 2 g b eng
v 4805 F| o
(= )z it 4 g 484l

WR KA £ AR PD B R Mﬁ#ﬁ@ iR R 6 0.5mg L L' i de
SmM A& pHS. 0 R T F B 6 B> 2K i mape s iR 0.22 um
o 0 T R B8 E T ’]u%’:%é%wa"'o?} % (ICP-AES) #f i#] Pb ik & - Fl4p P54
HFE AR PP MR A AR EPh AR 2P -
(2)zF *BRF B

Mol A Jm AR @ﬁ’}‘?g—f" renE R SRRk o FiR 5 0.5mgLl o T4~ FAE
4ot pH 3.5 #FETF O B P LR 0.22 pmip FiBip 0 & 41* ICP-AES
Crik & » FipRIE4 2%#*%7{‘# 48 JpE e 0 IE Cr 4o f 58 1 2 4 IR 3
= %836

BAd Pb E RS FE A ,Lf'k “:g; @A\w pH3.52 7.0 & &¢eh
MEHEENPhA 3 E B SRR T s Bk < AR A B 5 128405~ 337
mg g ' ¥ &% Freundlich 50 ¥ 4o > Ja 4o ik 4g 22 >0 pll 3. 5 & = ehAf £ HHk 4t Pb e
B VA A8 e 8 K st (Mul ti layer adsorption) b @ »t pH 7.0 & = edf &
ﬁﬂ‘iﬂ‘l B> B & o (Monolayer adsorption) o # ¥ 1345 XAS 5% % &1 > Pb &2 Resgst 3

A i % Pb bhafg#w e RERH U G F o RAER A T4 A By Ph 2 89 5 R
Rz &g 2. F s 22(C00 2 OH) (Abidi et al., 2014) > £ 54 FTIR 2 Amide [ £

-Qg]:v

Amide IT #° Decomposition 4 454 . > H E&p chid-v F = w4 (a-helix &
B-strand)z p A~ les A4 PAEESN > L5 P T E‘E LA f{ﬁiiiﬁ’%@ poIgrH Gea B
AdHfeen Creng PR RER? FECEALEAL LG TR 6T B4 [Cr(VD]
BR 2 BeCrdID ]t > 2 g Fagadd 3 ILM; s #w i Cr(VD) 2 ¥
B R = Cr(IID) -
T~ }—“v’%}?&

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.
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Effects of adding poultry litter biochars on the growth of formosan sweet
gum (Liquidambar formosana) seedlings and soil properties in acid forest
soil: Results of two-years experiment
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G5 T oA B AREKR NP B M AT A(L~2 £A) KK A R (e 350T 2

550°C L # » B it 6 2 mm)is 4 fe i 13 FEALAR TR 20 o i E R0 B4 B4 02

0.5-1+25-5-10-20+50% * % 8 62 Rij4r BAIL 3 ¥ b ik B AkdH b c0id 1Mt
FIEF AR o A o 4o 1 59 S0 g2 e (Chemical fertilization, CF) o o™ A f{E 8% >0 5 ¥ T
PERRBHE L F2E)D) £ TR 2 pH B8 T ER E(EC) - i id%k
#RG 2016 & 4 7 ~2017 # 10 * > £ 2016 & 8 * ~2017 & 8 ? pFiz 2017 & 10 * >

AR BdlE e AE I F AP IR g AP o B Eﬁﬂ?i“.éf;‘%#ﬁ A
AEF M FRFOEE AT % 0 EREMEL S REB0C) G4 05% 0 FiE 4

Fr R (BBOC) #e 1.0% % i & 3L chs 4 £ o

Mk @ Jph 2Pk B tR 2 WA v A~ BB E(RAR K)

%3

3
- SRR E T R4 LA (Poultry litter > PL) > ie & d %5 Ea 2 2 FEMAS 0 I A
T2l ¥t EFmRhEEFY « A5 > RERMIRE 3L Hp

Fe(blde D)o s BRfricd )~ F D b ot F E RJE (Blhep 8 0 AL E F)
g5 & 47 (Kimetal., 2009) o ##chf L © F 3 902 7 4 F 5 73 FI R
EREFLGRADIE B Aop LGS RP o FE R DRP S L R fRE
fed BERRpEAPRY X ITL TRy £ RE B E(Agblevor
etal, 2010) - 4 2 B ¥ % 74 #pL 4 5 A pF > g * 300-500°C =444 278 & (Song and
Guo, 2012) o *F7 F P 5 = K 2 F & (Poultry Litter Biochar, PLB)E_% if & iF 5

AR T ?‘r v TR RTL B w ol es (T oo

Lz 2
EREE B R RIS (L RIENRTE) v E&E 2 (R 2 020 20) B
500~800 = 1 s 3 > B 5z {5 14 3L TR~ i . (3/8” mesh - 3t T 9.52 mm)iE & 0 A7
HRALSREEI L AT EY FF o2 F e L 4L (Clay) (Sand 11.3%-Silt 33.1% -
Clay 55.6%) > Soil pH (# /-k=1:1) 3% pH 5.46 > OC 1.94% > CEC 18.3 cmol (+)/kg soil - Base
saturation 36% o ATy 1 2 ARk o R E 4 A (02 350°C 2 550°C @ # (PLB350 &
PLB550) » i #%38 & 2 mm) 7 b AP ETFI2EY > RER B B i 40 0.2%~0.5% »
1% ~ 2.5% ~ 5% ~ 10% ~ 20% ~ 50% > ¥ 8 ﬁi%f‘iz’]& e B RJE 5 ¥ ik BRARIR B chid Hk
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HEHE F 5 2R 470 3 4o Py e i e 2 2 (Chemical fertilization, CF)» 7 ‘e g 5 ¥ %7 80 kg/ha ~
&% 50 kg/ha vh%ww 50 kg/ha » & & = Jte e = 12 e 8 'é‘w; (50%,,?1‘ iR 5 5 €
) ¢ A 7y #e 4t B % (Control, C) » 5k k@ £ 138 2 “%\ﬁé R E E
(2016/4-2017/1) % = = i¥(2017/2-2017/10) LﬁF Eplw g HEw i@ %22 E)D) 5 &
35 3p %c(i: /% 7 %< > Sturdiness Quotient, SQ) » & £ iRl 2 32 pH & t—f? TERE (EC) fa
Ry A 52 2016 £ 4 * ~2017 & 10 * > &20163 8 7 ~2017 & 8 * prez 2017 & 10
oo o ue il BASLE Y AE I AT R AP o

BEEH

B 5 p ’@*@pLﬁé”%SQ%&%ﬂ?%’iﬁﬂWHOSWH%%ﬁi%
RE G 1%% 25%F B A4 R WA REHFRIHB LR gl 0 7% F
mﬁﬁmi#ﬁt’¢ﬁ1m@afmm%#ﬂuapo@ﬁi%ﬁ&ﬁwcwmaf’sﬁi
%ﬁﬁﬁﬁzwmu’1ﬁwﬁﬁ¥£%$%§i£pHﬁ;a@ﬁi%ﬁﬁ%ﬁi%
AR i 4o 25%”'—’1ﬁbW&F%liiﬁﬂwuiﬁEC%oﬁwé*%ﬁwﬁ4F%ﬂﬁ@
1758 % > 05% ~ 1%% 25% 8 4 Rl e 2 e Wi iE A P o ook 4 TR RE
@ o ﬁm*#fimﬁ]‘ﬁ £ 5 05% % rs,mi#wfiﬂwcg%rg%“OZ%u P “r’gfgkzwa
A A PBE ¥/ B o 23 Bd-pH-EC~SOC - Fz&&%gﬂ e B IR A RS
mwﬁs%ﬁﬁﬁﬁi%ﬁﬁaﬂﬁ’@i%ﬁ%iu@ﬁﬁﬁi%ﬁaﬂﬁwﬁﬁs
EHMA 2 REAFARLACIBREIE S RFIEPH & L L AEDL PR
Aa RS BAFRAREY R R RARE T IR AR AR T hx Rwpl, AR
ﬁﬁﬁ@%ﬁém’ TR A e B0 L Acdgkid 0 2 EC Bl BIFE R R

F_0 AR R LA e ﬁp,?;;"}; £ anh e o 104 £ g Jfg,gﬁfrﬂligr}g’rﬁ%\ﬁu% )
_rw VAR WA A A 2 RT R Y e 0.5% 1R 2 % (3501C)
& 1.0%8 824 ROG50C) et @EFT T2+ g o

o
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Agblevor, F. A, S. Beis, S. S. Kim, R. Tarrant, and N. O. Mante. 2010. Biocrude oils from the
fast pyrolysis of poultry litter and hardwood. Waste Management 30: 298-307.

Kim, S.-S., F. A. Agblevor, and J. Lim. 2009. Fast pyrolysis of chicken litter and turkey litter
in a fluidized bed reactor, Journal of Industrial and Engineering Chemistry 15:247-252,

Song, W. P. and M. X. Guo. 2012. Quality variations of poultry litter biochar generated at
different pyrolysis temperatures. Journal of Analytical and Applied Pyrolysis 94:138-145.
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Effects of Trichoderma asperellum on nutrient
uptake and Fusarium wilt of tomato
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hivi 2 E LR hEFirr L - > d xR Y F(Fusarium
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A2 AREF s R E AR T A DEG e RA A RFEE o A T e
3o i ESO A A AR SHEBREE > TRFEAF IR BB R
FHAiEr 2 ARCHF 78:8- H A H 2 BEP -2 2 P FHESFEZAKR 24
22 F o TFERM A RATORERE TR o B3 £33 F A #&4CHF T8
e & »’i\?%}%:}ﬁaifrizﬁ% o gk B 0 MEFBRCHF T8 ¥ § x4l oxysporum f. sp.
lycopersici > B 4r#]5:£73.5% M ITS fvEFla A F) R 7|2 & F B F i 2 1787 >
CHF 78 + & ¢ & wk3z ~ & | (Trichoderma asperellum) - CHF T8 ¥+i§ & «hf = {2 5 40
Crenm Pafrhnigemgz it A7 hhbfiag B
T F Ak FRLmE N F RAF AR AT A
CHF 78 < # 43 » 233 kAR v 210" spores/g:' ¥+ L £iatp
FELBAZRARLAT - 2P BEAERKZHET PR ERDT v E
Fizo dhie o #AACHF T8V ¥ MG i X A p 2 fop BRESS. 4% v
56.2% > e T2 S AR AFFRpAREE L2 90% EHEF L T
Moo diciERhz et 2 Rrpr A R OHEFHAN > &7 4
BREAASNEFORTERRLEL o FE Y T asperellum CHF T8 ¥ 1% 5 1§
L MR R L Rk

R X LSS VRIS G RTIN EEE SLECRIERE Xl

w3

Hachracf s Faich o Ao B E R A R E 13,6 2M o XA > Fivd X IR
REFASES 2P d w8k B (Fusarium oxysporum . sp. Lycopersici (Sacc.)) 3l
AnE Ap A ERBT L — o NH RN A2 B e Y A
THRHEICLAGI BN L > FEAPF oIS E o B ERFIE B RHITRY
RS R R A AL TR R R ER CRFREE > B A
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CHF 78 %Hif B st 125 40°C » & 385 ~ f4bifol ibwilefo fr2 it 4 > 77 2 sk
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