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Investigation on the Impact of Climate Change and Adaptation Strategy
Planning for Taiwan Agricultural Water Resources

Tsang- Jung Chang, Yi-Long Tu, Cheng-Lung Chen.
Abstract

This project is a two-year project started from 2011 to 2012. This project evaluates the
impact of climate change on agricultural water resources in Taiwan. Three global circulation
models (GCMs), CM2.1, HADCM3 and ECHAMS5, with the precipitation data obtained from
twelve meteorological stations, are used to evaluate the trends of precipitation and drought
in the future. Furthermore, the ECHAMS5 with best resolutions of the three GCMs are used to
combine GIS to investigate the trends of climate change on drought in the Irrigation and
Water Supply Associations (IWSA) of Taiwan.

The results show that the drought numbers are higher in the Tai-Dong IWSA but slight
lower in the other IWSA for the future 30 year period, the year 2011 to 2040. In the same
period, the drought duration is decreased in all IWSA.

In the year 2041 to 2070, the drought numbers are higher in all IWSA, especially the
Tai-Dong IWSA. The drought duration is increased in the northern and central IWSA.

Compared with the baseline, the drought intensity is increased only 3%.

Keywords: Climate change, Downscaling, Taiwan Agricultural Water Resources, Drought
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211 NS EBRpEE

P & (hours)
®% % (ppm)
0 3 6 9 12 24 Means
,0.011° 0631 ,0787° ,1.154° 1.398" ,1.888°  ,0.978
30
(0.017)  (0.159)  (0.217) (0.411) (0.554)  (1.030)  (0.780)
,0.015°  ,0.870°  ,1.060° ,1.518™ ,1.836° ,2.867°  ,1.361
45
" (0.020)  (0.186)  (0.227)  (0.628)  (0.951)  (1.808)  (1.228)
41
=1
(&/=) 0.018°  ,0.966°  ,1.247° ,1.940° ,2.327° 4.326° ,1.804
60
(0.025)  (0.157) (0.122) (0.370)  (0.854)  (1.697)  (1.556)
0.015 0.822° 1.031¢ 1.537¢ 1.854° 3.027° 1.381
Means
(0.020)  (0.216)  (0.269)  (0.571) (0.871)  (1.816)  (1.270)
#0122, NHBHEPRSFEEFIVE G ﬁ:ﬁ@ﬁ%iﬁﬁg F A7 4
P [ (hours)
AL E (ppm)
0 3 6 9 12 24 Means
.0.000¢  ,0.091° ,0.100° ,0.154° ,0.270°  ,0.406°  ,0.170
30
(0.000)  (0.136)  (0.135)  (0.117) (0.061)  (0.060)  (0.164)
,0.000°  ,0.143° ,0.158° ,0.190° ,0.346° ,0.531°  ,0.228
45
. (0.000) (0.202)  (0.190) (0.176)  (0.091)  (0.054)  (0.218)
=1
(&/=) 0.000° ,0.203° ,0.221° ,0.253° ,0.543° ,0.887° ,0.351
60
(0.000) (0.236) (0.223)  (0.209)  (0.068)  (0.009)  (0.328)
0.000f 0.145¢  0.160¢ 0.199° 0.386°  0.608° 0.250
Means
(0.000)  (0.196)  (0.188)  (0.172)  (0.137)  (0.211)  (0.256)
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3013, M EP R I A HRE R L AL A4 4

P & (hours)

LA F (ppm)
0 3 6 9 12 24 Means

x0.000° ,0.002° ,0.002° y0.007b y0.009b «0.028° .0.008

* (0.000)  (0.003)  (0.003) (0.006) (0.006)  (0.012)  (0.011)
,0.000° ,0.004° ,0.005° ,0.015° ,0.019° ,0.032°  ,0.012
w R * (0.000)  (0.002)  (0.003)  (0.006)  (0.007)  (0.015)  (0.013)
(/=) ,0.000°  ,0.007* ,0.011° ,0.020 ,0.024° ,0.042° ,0.017
? (0.000)  (0.002)  (0.004)  (0.009)  (0.010)  (0.026)  (0.018)
0.0000  0.004° 0.006°  0.014° 0.017°  0.034° 0.013

Means

(0.000) (0.003) (0.005) (0.009) (0.010) (0.019) (0.015)

3014 SRR R A A RIS R

P [ (hours)

2% (ppm)
0 3 6 9 12 24 Means

,0.011° 0723  ,0.889% 1314 |1.677° ,2.321°  ,1.156

» (0.017)  (0.292)  (0.346)  (0.508)  (0.559)  (0.971)  (0.901)
,0.015¢  1.016°  ,1.222° ,,1.723% 2.201° ,3.429°  ,1.601
WA * (0.020)  (0.358)  (0.400)  (0.785)  (1.006)  (1.749)  (1.381)
(/=) 0018 ,1.175°  ,1.478%  ,2.213°  ,2.894° 5255  ,2.172
> (0.025)  (0.393)  (0.343)  (0.567)  (0.852)  (1.679)  (1.836)
0.015°  0.972°  1.197°  1.750°  2.257°  3.668" 1.643

Means

(0.020) (0.389)  (0.430) (0.717)  (0.949)  (1.910)  (1.478)
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4 15 NS EPRPF iﬁ%ﬁ%‘i@ﬂ?ﬁié&i F &4 4

P & (hours)
®% % (ppm)
0 3 6 9 12 24 Means
0.011°  ,0.354“ 0470 ,0.723* ,0.859° ,2.177°  ,0.766
30
(0.017)  (0.030) (0.068)  (0.241)  (0.382)  (1.128)  (0.841)
,0.010° ,0.774°  ,1.213°  ,1.996° ,2.333° ,10.041° ,2.728
50
" (0.016)  (0.233)  (0.177)  (0.490)  (0.940)  (1.959)  (3.495)
41
=1
(&/=) 0.010°  ,1.092%  ,1.480° ,2.986° ,5.293° ,14.824° ,4.281
75
(0.016)  (0.155)  (0.132)  (0.554)  (1.322)  (3.027)  (5.207)
0.010 0.740° 1.054¢ 1.902¢ 2.829° 9.014° 2.591
Means

(0.016) (0.345) (0.452) (1.036) (2.090) (1.816) (3.912)

3016 NN EBRPIRGFS ﬁﬁfﬁ@ﬂiﬁ%}iﬁﬁ;g R

P [ (hours)

A e § (ppm)
0 3 6 9 12 24 Means

,0.000 ,0.094%  ,0.132° ,0.168° ,0.402° ,0.774°  ,0.262

» (0.000)  (0.050)  (0.037)  (0.241)  (0.217)  (0.294)  (0.300)
,0.000°  ,,0.123" 0170 ,0.214*  0.604° ,4.126°  ,0.873
WA > (0.000)  (0.061)  (0.035)  (0.033)  (0.188)  (1.454)  (1.586)
(/=) ,0.000° ,0.175°  ,0.214°  ,0.361° ,0.949° ,4377°  ,1.012
” (0.000)  (0.074)  (0.046)  (0.108)  (0.156)  (1.714)  (1.687)
0.000"  0.131° 0172 0.248° 0.651°  3.092° 0.716

Means

(0.000) (0.069)  (0.051) (0.108)  (0.293)  (2.095)  (1.381)
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3017 NS HEBF T iﬁ%ﬁ%ﬁﬁﬂiﬁz LT g » 47 %

P & (hours)
LA E (ppm)
0 3 6 9 12 24 Means
,0.000°  ,0.000° ,0.000° ,0.000° ,0.001° ,0.013%  ,0.002
30
(0.000)  (0.000)  (0.000)  (0.000)  (0.001)  (0.012)  (0.007)
,0.000°  ,0.000° ,0.002° ,0.003° ,0.005° ,0.032° ,0.007
50
%R (0.000)  (0.000)  (0.003)  (0.004)  (0.005)  (0.030)  (0.017)
41
(&‘ /'TJ ) c bc bc bc b a
,0.000° ,0.004™ ,0.007°° ,0.009” ,0.014° ,0.089°  ,0.020
75
(0.000)  (0.004)  (0.007)  (0.006)  (0.005)  (0.030)  (0.034)
0.000°  0.001%  0.003  0.004”  0.006°  0.045° 0.010
Means
(0.000)  (0.003)  (0.005)  (0.005)  (0.07)  (0.041)  (0.023)
%18 MHBHEFBRPERGTS g;ﬁ:ﬁgggﬁ]i ®F AL
P [ (hours)
2% (ppm)
0 3 6 9 12 24 Means
,0.011%  ,0447°  ,0602° ,0.891° ,1.262° ,2.964°  ,1.029
30
(0.017)  (0.054)  (0.091)  (0.258)  (0.552)  (1.192)  (1.090)
0.010°  ,0.899% 1385 2.213* 2.941° ,14.198° ,3.608
50
. (0.016)  (0.258)  (0.182)  (0.511)  (1.015)  (3.129)  (5.035)
=1
(/=) ,0.010°  ,1.270 ,1.701° ,3.356° ,6.255"° ,19.290° ,5.314
75
(0.016)  (0.202)  (0.143)  (0.651)  (1.465)  (4.425)  (6.854)
0.010"  0.872°  1.229  2.153°  3.486° 12.151°  3.317
Means
(0.016)  (0.389)  (0.489)  (1.132)  (2.350)  (7.584)  (5.234)

60



(A)(B):‘;h K Ff"a%#fé ) ,&QJ{;L R
’FB"#/%}EF’&’ i—a T'J' » ¥ '1%]3 .

(A)
0.050
0040 + T

0030 +

L
\

0.020

0.010

1

0.000 =+= 72

ER¥E
(ppm/g/hours)

0.050

BE(R/T

0.040
0030 -+~
0.020 +

~

0010 +~

._ c«r-}

ﬁﬁ(%fﬂ'l

0.000

e

ERE
(ppm/g/hours)

®l 1.

._“F»

JIIE)E?.;}}‘JE);IJ o X y

LY § k%}iﬁ&—iéﬂ'ﬁ’ _E’ "'Zﬁs:lﬁj‘;.l.’J‘)"E}?f—#lfflj .

61

6

YUPESBRE
(mg/L)

VSRR BT 24 PFEIRERZ A F
AV B cab c dimk- BAT 0 F S
vz h TR BFEERPER



RS U AW HIE RSO R R

2143 2
211 #E%K
AFHREL RN F R - PFEUT A HEHIE 4B iﬁi’aﬁfr_ﬁ;%‘r[ﬁrﬁia‘% i®
Lﬁxlﬁzk}i o B B = PIFENM T 2% HHIVE B EETE ﬁp[ﬁﬁ%‘(/r, %}J)Eﬁﬁxlﬁ,/k)i °
R o2 T E R0 S RE R e PIRRT AR IR R IR R OKF
R
A 25Lehgdn® > B X PARR AL Bk S0
PR *"%xaﬁ Bz A B G o b gEMA > BB E A 1500 FR P 0 F I LA
* EP‘}' s E ROk B A - BENIREFT IS G L E 4 TE L 0.3120.02
NFo v BT IOE 5 1.43:0.09 R o B A (:«r»sc&stﬁi)u 9S%FPE Lk + 10%7 4 B
oo BEPEL0WL S B A 7 +r 100l L = Aabiai o
2.1.2 3% > %
2121 F % - M7 A B HIE G0 B el R T
B3R A G gL B R 1L iy ¢ Ve Bk R 2 7 %% (10~20~25~30~50 -
70~ 100 ~ 200ul L %) > e gk T 5w RSP B2 B EPE R o FrpFFEEL 12 Mattson & Riple
(1989)#] T erfrfis 4 Hp & (# 2-1) 5 R4 o Bl fpfiscnit d d o B FEERIE » T ¥
o MR TR B2 R A S » 1L BH Y 0 R SrRE AR T & A TpF
B o m2hEnd &7z £4F o
2122 F %= 7 K I A B L DR
WS E[/AELBEE A i?“‘ s Elde xR R R 2T i (0~10~20~30~50- 70ul
LN o % § & 25k 4018 gigj ERIHY QI 2 __Lm‘foﬂf]-%’\%a 25 B o LR
MG A R R T ‘)3_:)ﬁ‘ﬁ'rf BN il M= )TTﬁ"?F Bis o Bidpm | FRRER 1R
o B EFFETA8 TP K éa—; =K o JEfRre B Mattson&RlpIe(1989)#
SRR A B A (£ 2-1) AR o oL S h s s L
2.123*”“%}3"z%;w;fzt"/‘%ét’ﬁiﬁL% f K2R
L ,v.iv,u 60 /= > g 41150 B/ s A ulENREY o4 A FEARET 44 (0-10
15~ 20pl LY 2§ & %19’39:'@’?3\%] xﬁf}aﬁﬁ”?%ér‘ A AT RIS EN 258 o
TH 24 ) E‘*I; CITRI Rl AR 2 RKEEBFE - RaF AR LTAR
'gouOuIL P_.";ﬁ‘aaxarr~€‘7?ﬂ°
2.13 kRl #
2.1.3.1 fi#k & (pH)
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2.1.3.2 ;4 ¥ ¥ (Dissolved oxygen, DO)
2 Lutron Dissolved Oxygen Meter DO-5510 # ip] ©
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%% Phenol hypochlorite method (Solorzano, 1969) » >* ;4 £ 640 nm Jf&up| T_°
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%+ Bower and Thomas, 1980 ip| Z_ -
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%+ Wood Armstrong Richard method -
2.1.4 ﬁ@; BIL 8 3 A 4
F S Wy 1 * SAS/PC #i %8 (SAS/PC version, SAS Institute, Cary, CA, USA)i& {7 &~ 47 ©
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# 2-1 4 #f %~ #7 % (Mattson & Riple,1989)
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Improvement on Live Fish Transportation Techniques
Yew-Hu Chien
Abstract

Two experiments were conducted to investigate the application of Yucca schidigera pure
extract (YUPE) and clove oil on live-fish transportation of guppy (Poecilia reticulata) and
juvenile white shrimp (Litopenaeus vannamei).

Experiment | aimed at using YUPE to reduce ammonia accumulation during guppy
(0.24+0.01g) and white shrimp (0.99+0.01g) live-fish transportation. Four levels of YUPE (O,
18, 36 and 72 pl L) were added in shipping bag containing different densities of guppy (30,
45 and 60 L) and white shrimp (30, 50 and 75 L). Water in bags was sampled at 0, 3, 6, 9,
12 and 24 h for the analysis of pH, dissolved oxygen (DO), total ammonia nitrogen (TAN),
nitrate nitrogen (NOs3-N), nitrite nitrogen (NO, -N), total nitrogen (TN) and ammonia
production rate (APR). The results showed that pH decrease with time and density. When
YUPE concentration increased, TAN and APR reduced but NO;, -N increased. YUPE reacted
with NOs -N differently in freshwater (guppy) and seawater (white shrimp) and with packing
density. When 72 pl L' YUPE was added, TAN reduced 75.4% in the 30 guppy L™, but only
reduced 57.9% in 60 fish L. When at 30 shrimp L™, TAN decreased by 84.3%, but reduced
only 41.1% at 75 L™. For guppy, NO5s-N and NO, -N accumulated and increased NO5™-N and
NO; -N, respectively. For shrimp, NO, -N increased highly by 1465.7%, but NO3 -N reduced
46.4%. APR reduced from 0.018 mg to 0.004 mg L g™ shrimp h™, and from 0.001 to 0.005
mg L' g shrimp h™.

Experiment Il assessed the anesthesia effects of clove oil on guppy and white shrimp
and the water quality in shipping bags. Three trials were conducted. Trial | was to find out
the optimal concentration of short-term anesthesia by adding various concentrations of
clove oil (10, 20, 25, 30, 50, 70, 100 and 200 pl L'l) and then observing the induction and
recovery time when the fourth anesthetic phase reached. Trial Il was to investigate the
optimal concentration of long-term anesthesia (for live-fish transportation) by adding various
concentration of clove oil (0, 10, 20, 30, 50 and 70 ul L'l) and then observing the induction
and recovery time when the third anesthetic phase reached. Trial lll simulated the live-fish
transportation and studied the effect on water quality by adding various concentrations of
clove oil (0, 10, 15 and 20 pl L’l) in the bag, and then monitoring pH, DO, TAN, NOs3 -N,
NO, -N and TN after 24 h. The results showed that the optimal concentrations for short-term
anesthesia were 70 pl L' to 100 pl L* and 70 ul L™ for guppy and white shrimp, respectively.
When anesthetizing for live-fish transportation, adding 10 ul L to 20 ul L™ clove oil could
make guppy and white shrimp sedation, respectively. While in sedation the oxygen
consumption reduced 18%, but TAN increased with clove oil concentration. When 20 pl Lt
clove oil was added, TAN increased about 5% than the control, but the other water
parameters were not affected.

Keywords: Yucca schidigera pure extract; clove oil; guppy; white shrimp; live-fish
transportation; total ammonia nitrogen; anesthesia
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(Bxpr @, 2007; & £.4%, 2007; Imai, 2007; Jayawardena, 2007; Notomi, 2000) % = & - it f
B mE RpE" 2 0 W BREWIFLIRL o FI O AR HRITH Y 05 R R
2. LAMP # %tk jirs L il # 4513 % ITS1-F/ITS-4 £ (7 PCR Ry A 4 53 TG B ¥
9&;&3@¢M@» %ﬁﬁm»%ﬁ@ﬁ%—ﬁwéﬁ’wﬁgﬁw%—ﬁaﬁ%
B $8 kAR % g TR A 2 410 ph PCR P ETHLITE (70 0 A TR B 2 gt
@%‘c By e KT AR m;}ﬁmwm}% g 7 @ ACih PCR &2 LAMP B854 ¥ A 4
Jo* B AR ARIVRLETE RFE S PV R SR R ER F A R RS
Br1 (% o

() 7 FFRE

(e ‘Eﬁ'#\ & 3% P. gilvus~P. igniarius~P. linteus~P. Inermis~P. pachyphloeus~ P. pectinatus~
P.prunicola % P. torulosus > & FthE A ELEFFFRRE AR » LG BH FUL S
REH e AL A PDA Y S FF K2 o
(1) 3 %845 Fk

IR %L}}% e 4 %’@éfi.éﬂf%‘& B~ 1cm’ & )t ABY > 2% 0.5%NaOCl i3 % 45 )
T2 4 » £ 12 ddH20 R F el » # RSN s d KL ot GRS
LP-E N iEE M A A (Chang T. T, 1995) (2% malt-extract, 2% agar > 5% i & B 7 -
R B B 120 18 40 ~ 1,000 ppm Benlate, 1,000 ppm Dicloran, 40 ppm Ampicillin, 200
ppm Gallicacid) + » i@ #2328 C2 £ a7 B & 2-3 % » F I FiF 52 A2 F3s (0.5
X0.5cm?) 4-5 % » HWAFFTAERPBPREAF > FASISERERA - > £FH 453
{62 B~ 10 #c 274 %ﬁJ Boo oz ddH20 ¢ 1R L FAfa R o L iTerie 2 B RIS
ZRERRAFEN A X 2T E R T LR S
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(III) Phellinus spp. 7] 5 1% f& 2. 44 B~
% ik¥yp (Hungetal,1999) 2 Fipatd B~ 2 i3 st (7 » A & ﬁ?%ﬁ?iiiﬁr’f :
tp Bx 0.16(0.4X0.4)cm2 32 % 2. Phellinus spp. ]5?] - P : *g S LI -
rEE RS 4e ~ 1.5 ml CTAB +% ik 4% B~ % /% /% (100 mM Tris-HCl, 1.5 M NaCl, 20 mM EDTA,
2% CTAB (hexadecryltrimethyl ammonium-bromide ) , 100 pl 109 sarkosyl » ¥ >+ 55°C -k
BT 30 A 4dmo Ao AP BB Rfﬂc:i o 2_{44e »~ 100 pl 109%6CTAB/0.7 M NaCl 2 100 pl
5M NaCl » ¥ ** 65°C-kif 10 » 48 > +c I AP D R T Hx o 2 54 > 12 8F 2§ 7/
B ruﬁfi?r(chloroform/lsoamyl alcohol, CIAA, 24:1v/v ) Rl Z1iR & X 54§ ¢ {5 > 11 12,000 rpm
B Sminc el 73 PipEz R E SR e 0 12 8H2p0/% 7 /2~ (phenol/CIAA,
phenol: CIAA=1:1v/v) I ZI:8 & 2 54 v ¢ > 12 12,000 rpm 3 Smin> fc§ 3 7 ¥ifez
b Aok B eB e 4 » ZRAE R [ FE(isopropanol )» #-20°C itk DNA 10 min> % i 12,000
rpm Lo 5 min o fT kPR 0 f Y T0%EPE ek 2 Pk 2 "f% T2 N B
Z 3 F 50U IR (S 0 4~ 100 ul TE buffer (10mM pH 8.0 Tris-HCI, 1mM pH 8.0 EDTA) % f#
PrEL 0 B 30-20C T %3 & * o 15 et & ik (GeneQuant Il RNA/DNA Calculator; Pharmacia
Biotech, Science Park, Cambridge, UK) /#] ¥_0D260 3 & » 113> 5 DNA z & » = PCR F &
Z_* o
(V) i 38 pip it >
PeESg EER|B 0 B3k & 2 Phellinus spp. Sk 0 B O 3o F oo e~ 50p
squishing buffer (SB)[10 mM Tris-Cl pH 8.2, 1 mM EDTA, 25 mM NaCl, and 200ug/ml
Proteinase K( Proteinase K &5 =t i * %o L {72k & * )] » 1% HeE & F 5 A ode 12 Bms
fSFEFE 30448 2 19‘} | % FZE T 5 CAvd - aBpE R 2 % 0 I £ A
oo edrag.e 10 ) (8 B Pk oo
(V) g F A1 A 1938 DNA 2. @ 3uh B2
BB R AR 2 B A 130 B 0.15g I H R B F AT S AR 0 4 0.9 m
CTAB 1% f& 3d B~ 4 7% ;2 (100 mM Tris-HCI, 1.5 M NaCl, 20 mM EDTA, 2% CTAB
(hexadecryltrimethyl ammonium-bromide ), 100 pl 109§ sarkosyl » % ** 55°C kg i£* 30
A4 s e P B~ R F Bt o 2 15 12 6000 rpm i g 5 A 480 Bt Fik 800 ul v 4
> 100 wl 10/CTAB/0 7 M NaCl 2 100pl 5M NaCl » % >t 65°C -kig 10 A 48 » 4c £ fF B~ 4
BT BT o2 (54 » 1/2 884 2 & 7 /R ~ fE(chloroform/isoamyl alcohol, CIAA, 24: 1v/v)
%'J,J.’Jli»‘lélirx #d {5 5 11 12,000 rpm #es 5 mino T i 7 F PRk 2ok kS 4o x 12
W2 /%2 /2 8 (phenol/CIAA, phenol: CIAA = 1:1 v/v) > RIZIR &1 59 & > 1Y
12,000 rpm s S5minc e fk 7 3 i 2 b 2 R A o B (S 4 » Z WA h R 3 FE(isopropanol )
%-20°C /T A DNA 10 min » § i 12,000 rom &< 5 min fc ik Pic » £ 11 70%IFpE %
T R 2 1 3 “,%f?}“ T2 B F §0%edL o 4e ~ 100 pl TE buffer i3 f3+% & o
F20CT A F o
V) g A1 AT 1338 DNA 2. 30 L B2
BB AR 2 AR FI30 0 B 0.15g I H R B F TS AR 0 4 0.9 m
CTAB 1% f& 3d B~ 4 7% ;% (100 mM Tris-HCI, 1.5 M NaCl, 20 mM EDTA, 2% CTAB
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(hexadecryltrimethyl ammonium-bromide ), 100 pl 109§ sarkosyl » % ** 55°C kg i£* 30
A gD o Ao AP R B RO et 0 20 18 14 6000 rpm K iE B 5 4 48 0 Bt ik 700 pl ot
»~ 200 pul 1096CTAB/0.7 M NaCl 2 100ul 5M NaCl > % ** 65°C-kip 10 4~ 45 > 4c #uHp FF B~
BT BT o2 (54 » 1/2 884 2 & 7 /R ~ fE(chloroform/isoamyl alcohol, CIAA, 24: 1v/v)
FIZVR &3 F 4k 1 > 11 12,000 rpm #es Smin Jcf 75 e F ok R R e x
% 7 /2 N f% (chloroform/isoamyl alcohol, CIAA, 24:1v/v) > }j FIREZsYe ¢ 512 12,000
rom 3t Sminc qefk 73 PR P B RE o B4 » ZRH R P B (isopropanol) &
-20°C it ix DNA 10 min » i 12,000 rpm &< 5 min Jc & ek 28 - £ 14 70%'}fﬁ%‘23’oiﬁ$
SR 2 e 3 ",%5?}2 F 2N BT F 30 AT 0 40~ 100 pl TE buffer ;3 f2 4% s >
W20CT FHh oo

(VI) &% § 4 i Pk B £ 040 B} i 1325 DNA

Wil RmERE AL E S O 15g ol RELTCGR RN g R R S S
MEZP o AR R R FavorPrep™ Plant Genomic. DNA Extraction Mini Kit » i *
Z AT AR R A FEP AT o
(VI) #8125 B LAMP 313 $2 3% 3

Mol 35 % AR e Br i k2 DNA > 10 F S * {4515 1 ITS1-F: 5'-CTT GGT CAT
TTA GAG GAA GTA A-3’ ; ITS-4: 5’-TCC TCC GCT TAT TGA TAT GC- 3’:& (7 i vy > i tg 11 ch A 4~

T_R {6 0 1141 * Lasergene # %% ( DNASTAR, Madison, WI, USA) 2. MegAlign #% 5% +* %
/»\ %‘-’r » #-%F P noxius  ITS1-F 22 ITS4 & ¥ 2. %= (4 5 72K - & — 43513 ¥ 12 Eiken B Az
51 3 2K 3+ 4 =k http://primerexplorer.jp/index.html 2% 3+ LAMP 3 %3513 %} o
(IX) &R F & (Loop mediated isothermal amplification ; LAMP )

L :}dviﬁ—m}ﬁs-* R EL % R B~ lul > T PF4c ~ FIP (40uM/pL) 513 12 2 BIP
(40uM/uL )31+ & 1pl~F3(10uM/uL )31+ &2 B3(10uM/pL )31+ & 0. 5uL % LF( 10puM/uL)
5152 1B (10uM/uL) 315 & 1uL (LFfelB 4 - 264 > ZARAFIF REG P R) 0 4

»~ 12.5uL 2. 2X LAMP reaction buffer ¥# 1uL Bst DNA polymerase (Eiken) I Eiken = & %

2 LAMP & s N~ £ 4 & 7K DA MAR 2500 0 2R (8 R r@;? ¥~ LAS00 %] rpsig B
= K%F B MEFF R @ ticiE (cut-off value) R ix¥x3% Z_FIFHRP TS 0.1
A & (Turbidity) > % LAMP F &7/ » F g P LAMP & 4 2 ,»%)iwi ] 0.1 &P >
LA320 3| PR R B4 BT p B2 A B PR IR 6§43 5 LAMP A5 ER - = >
NWEERERLAMP 25 kR 2 %L o F BiEit4e™ @ L 12 65°C i {7 120 4 452 LAMP &
J& o £ " 80°C i {7 7 4 4& 14 #L3% Bst DNA polymerase °
(X) P.noxius % - 12313 ¥ PCR ¥ F &

B £ %t P noxius genome DNA > % fa & 7] » 1151 3 4 G1F/GIR (£ £ % » 2009) iE {7
PCR 3 "5~ J& » 25pl PCR F &3 % ® 2z © 2 mM MgCl, ~ 0.2 mM dNTPs mixture ~ 50 ng 3!
+ #f -~ 1.5 U Tag DNA polymerase (Invitrogene, San Diego, CA, USA ) ~ 100 ng ficix % ik
(template DNA) > PCR & i B #13k T 2. & 4238 5 1 94 C3g#t 2min ; £ 12 94°C 30sec
% 1+ (denaturation ) 56°C 30sec %#t%4 (annealing) @ 72°C 40sec it E (extention) i&
730 B A (cycles); Bfs £ M 72CF b5 min ¢ Tagfi¥ % = 2 8% » W= = PCR F
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J& o PCR & B & 4= & 7 » ™ 1.5%3f 74 5% % > 0.5X TAE (Tris-acetate-EDTA) buffer » i# *
100 R4Fz w3k in 7 & ﬁa ( Mulpid Il, Cosmo, Japan ) :& {7 4 7 » % EtBr( Ethylene Bromide -
0.5 ug/ml) % ¢ i3 > 12 AlphalmagerTM % /4 BB 4p % ¥t (Alpha Innotech, San Leandro, CA,
USA) »1TBLEREMZRE F RAF DT A ES -
(XI) LAMP 313 $t2_ % — [ ip)3E
™51 3 ¥ G1F/G1R #}3% Phellinus gilvus ~ P. igniarius ~ P. linteus ~ P. Inermis ~ P.
pachyphloeus ~ P. pectinatus ~ P. prunicola % P. torulosus % P. noxius % f;’ﬁé i 7 PCR Hi tg
F & R:E 0 DNA & A& 5 it 2. pﬂ.ﬁ,ﬁ#dv Bk AriB 5 LAMP K B iE 5 65 CIE R F B 120 &
& 0 @ % F g B % Eiken LAMP TP pFj§ & B ik (LA-500) -
(XII) LAMP £ PCR $3040 14305 B & b2 & 7R I
#epk B m AR 0.15g #i4h B2 DNA > i 7 10'X ~ 10°X ~ 10°X ~ 10°X ~ 10°X ~ 2 10°X
2 B 0 4 GL-F/GL-R 315 $+i2 17 PCR R ATR R » F g 2 & idple o

5% 23t
(1) Phellinus spp. % fi4s B~
M=% =4 (Hung etal., 1999) 2. F 4o B~ j% i3 ¢ {5 i {7 > *» B~ 0.16 (0.4X0.4) cm’
+ fJ~ Sz % 2 Phellinus spp. 5B » 2 PIEPE-ET 2T 22 BRI @
LDNA 4B~ A2 2 TS 2 FHREATT LS I e RIAEAL FRE S K S SR
1‘* ﬁ‘r““i B %] T_0D260 i & > 3+ % DNA 7 £ 5 2 700 ng/ul -
) G s P2 ik 4 B
%?$%%?g£+%w%m%@?£ﬁﬂiﬁﬁ’; AT LA A R
B B AT MBI PR R ;
PCR & §_LAMP B PF » /f iﬁ‘ﬁ; >t
cam) g %ﬁ*‘lfﬁﬁﬁi‘*’fi LES < R
A L w ] * T = y CRPES b B R i&&%ﬂjﬁgﬁj—#\ﬁ L BB a2
FELERERPZ 3227 NF L E o RPEEL e L BT it
Bdzoom BB EE I P RS ;‘»:E.’Ffr_»r_ Bksad > Rm 'fr_ i“ 2 EirZ 2
FEAATEEEF > TP o ﬁ* A A L VS LD SR I A R eI T I
(IV) Phellinus spp. LAMP % — 14 35 |
Mz = LAMP 313 %44+ Phellinus gilvus ~ P. igniarius ~ P. linteus ~ P. Inermis ~ P.
pachyphloeus ~ P. pectinatus ~ P. prunicola % P. torulosus 3% P. noxius % f;’ﬁé i {7 PCR Hi tg
FgRlzE RS SET % - 2513 3528 Pnoxius 2 e TR tgF o B FIFEE e
F A F Y S Y H A N JE Phellinus spp.32il F i (T4 T DNA B M A R Z
E 51—“&%% I ¥ Ponoxius 2 PRRRE TR TR R 0 B W g $3T P igniarius ' P
pectinatus 1\ ILH 15 F 5 0 BT TR ERE - 2 LAMP 513 AR RBFL G B R R
- ,t}_ o
(IV) LAMP £ PCR & Rli2 $13 40105 AP i 2 R 5TR PRI
#5—.35&%%1#%1%‘3:}?5]}‘] S EP-ATE AL R 10X ~ 10 X ~ 10% ~ 10X ~ 10°X ~ 2 10%X i&
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B 743 > & 502 LAMP 2 PCR f& R B AFAE 17 AT R RIZR Y §0 2 % BT GIF/GIR 5
3 ﬁﬁ’“ 10°X ﬁm@ R v F 0 8 5IFF P 51 653-bp IDNA B EL 0 @ LAMP iR $Li
H 3§ 10X 2 ﬁ%kaﬁﬂﬁ@ BT LAMP Hjied PCR e iRIBLHTE 3 { B P A¢
B oo
(IV) LAMP £ PCR #& Rl ¥ PR ST(BR)ZF B R

AP LAMP £ PCR A 3 H§>t 3 o Pifcdd B2 2 B FRE VRO PR R R #
FOLBAEEE 2 B R AR 2717 kit FERRERPE 3. BAEEE g
'ﬁ@%ﬁ&’&ﬁQﬁﬁéa@ﬁmﬁwﬂyﬁ4Pg+ 2 B R ARG PR
b B ABUFE L BHLRREF VTS B R EFERT TR BT
MMW*WRﬁﬁ%%ﬁﬁégaﬁﬁéﬁﬁ—ﬂﬁ’%ﬁﬁﬁlo%iﬁﬁﬁﬁmxﬁ

M2 ﬁ& A UES @wb—r 9‘127\«%%‘7,@_%’]‘??; P B }zL«/ﬁ%F? *]}:]'*];ﬁﬁ; ¥ pk P iR
FHIEE e AR A B EP R 100 B2 10 B 0 F F A tE MR
Moen* 4 > &% LAMP 22 PCRELAF S i B (75 » 57 i °
SwmBER

”ﬁﬁ%?i%ﬁ%%%ﬁﬁ“ﬁ#iﬁﬁ%@%@%%ﬁﬁ’ﬂﬁﬁ“ﬁﬁ@&
| (X F L0 2005) 0 2PNIEARALPEER 0 FIRBRFSALTEE T FRT R
2 hh ¢~yﬁ#@@ﬁ*§%i&ﬁiy%*%&ﬁﬂﬁ°%$%?%ﬁ#ﬁ%ﬁ
4%ﬂﬁWW%Fb4¥;P”$%(ij% » 2009 > mmpnﬁ«wﬁm%%@
ﬁ4$?ﬁ{~ﬂiﬂoﬂ&%3%?%§W%%ﬁ$9+%£ BERN G
} #EALAMP BB E O ]~ P 2 B RAORF RE FlUt AP % R S
T LAMP R F s 3 o %“Jbi PRy PR ez 2 LAMP 313 ¥R
+ﬁp4&&mé—ﬁ,%w#%KUWWﬁﬁﬁmmﬁiﬁﬂﬁﬁgj{%
}i P H I F LR (LAMP $50 10 P AR 0 R F o @ PCR iRl R] &
F@%WJ 60 ~ 482 | 0 ¥ LAMP $kipliz L%t ¥ 72 7 & 55 4442 EtBr
Bd 2R KEFE LA RE L LAMP A F BEHMFE G 55 - 1% G5
PR 08 0 SR A

”L\rn ' LAMP e BliZ RIS B F 5 - £ F & SJRDZ G o BlheN P ELE D] LAMP &R
BT ERBIPROET (BR) B REPCRF A% FARB2 PIEET S
e s B2 o A P ongd > RRARIUR B G a2 2 L41% MAHA 32 % 2
ARHREFRE4X ( BRRRC 2 FEELAFT T BERAS R R 2301 v
iR FE o THEFRY 14 AFEF > P Aok R S MARET ST TR
ﬁ%ﬁﬁwﬁﬁ%ﬁ)’ﬁﬁ%ﬁ%ﬁ&ﬁﬁ%m’—wa?;W@ﬁiﬁﬁ@ﬁv

\-
piul

v

=
X
A

’ﬂ*‘\»@%’ﬂﬁ*(
{&"f‘t\mmz’?ﬂm

= \J&; aﬁ‘; T

——a\—\

B ¥ - e o E B PR TIRE G IR T A B AR 3B G o
E‘]%‘]éf%f'»ﬁfri"”“* FORRERZASNES S FEFLERFLAAE S AR R
Fodrk QR PEHERERPEPET 1Y AL 2 e AE PR AL kit FP0 7 F

9% &P e
£ BRLAMP HEF - L F R MY FE QB R HIRRE > L AF S5
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By e AR OB PCRIGRIZR NF S BAC FFIFLHELR D LAMP
Pk RipRERIEE BRARDTEERMIFETI FFEREF BEE > ¥ & LAS00
ATrEERELEY AZRIF AR AR FR LT UF AR RAR R T RE
ZF e At o LAMP ERHE 2T 2 4 - iR R B BIEA chA T B TR o

=t
AR R e * 2 Phellinus spp % fAFRRF IR E RS TR A L ik 0 RS -
%32 )f’%

3% L L (1997) %%\%"h%ﬂ-@a SVE A BRGS0 FRA %Ml" it g B 97-102 -

% (2005) & Mgl 2 BETELE o m#ﬁﬁr& BT e E
¥ ¢ %7120

PP kT A ~ B EFR S EaE R A % &8~y E (2008) Bt K
Lo LIRS RIR ﬁ&ﬁa tgiz BRI R R oA o BB F #2348 34(2) 97-105

FE 45 (2007) R TRk A 2 (LAMP) B * 2 2ot s 04 2 Wikl e et P A RA
% 7] 13(07): 61-62

EFRA s B A S R MIRE S HR % (2009) #ﬁ%\%%ﬁ:]}% PCR -:& # iR
Fprzoaz = o ¢ BRE £ 7] 42(2):239-247

L F S M R K4 B g~ K47 (2010) AR PCR A 3 feiRHRE
HF2_iE > o ¥ ERE K 7| 35(6):7-17

Chang T. T. (1992), Decline of some forest trees associated with brown root rot caused by
Phellinus noxius. Plant Pathol Bull 1:90-95.

Chang T. T. (1995), A selective medium for Phellinus noxius. Eur. J. For. Pathol. 25: 185-190.

Chen, L., Guo, J., Wang, O., Kai, G., Yang, L. (2011) Development of the visual loop-mediated
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LAMP

V&L 358 W 52

Aok e

Bl— ~ LAMP & 3 &Rl AZ o 3 B~ BRI A 2 PR 16 B fhiE 7 LAMP f2 R 3 15 &
o BB REASENG LRI B AU KR TIHIN 2 BEY AP R
FRIBEF > R IREN -
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LR EFE R

# 2

AFELAI TORFW FEEA b R e AR AT WA G2 T %;‘;’F%c;’ﬁv’
BRELF b2 27 FR> (RF7 ) 2 11* EE s Rpdhd 2 A M 2
BERFT FHOGEE B R PRI RN TE BT %LL;\/—\‘F“B&%;,E‘}»J;E; w9 F o
L7 grdl 7 Fmena; & 2 87 s R o a8 AR LRI S S e
gﬁ;ﬁ%ﬁ—,ﬂﬁiﬁiﬁfﬁi Pk o BAzie i RALEARPREZ FG T Ak d P o 5F
Bl % R T RGPS Lotk R TRS FE T ER o A RT A
Aok e

b= =
TFEERENNA Y B o iRl g 5o K H N b VAR IR S SV

Forlpdhd ~ 26 PR EARHLT FHEREFIE T i“ﬁimmﬁo s
P Ffsded -2 & ) (triclosan) > IR ER F KRBT & o rﬁfg,grr}_mq”i{—r B o hry
ErFEp#E B LIS LT AER RSP J‘Eﬂ’? P A horR R E

o R PFBERAAFRERATMAT R I VR T FAlE o FY o AFEY #q| # Lﬁ.
AR AT WFHEEE WS T J‘#?"’ﬁ”"lrﬁf"%ﬁ ‘Euaf%aé‘} B

7% 0 EEAE oo

2
ik FAIFRD D EFUNARS - EFX P RER WPRFEL S 2
~
PTEL LS BRFE

B R B FEN RS LT AT

{F}E{?g’ﬁ/’égd ?tﬁﬁ';’7_§.7l\7’§? ’ T q—ﬁ//] 4‘347’L V'—»/FJF-I%“P}:&;
BlEM R 2 g 2 plidie o £ 3 7 TR AT ’ﬁ B2 (GMP B ) 3#
ﬂ*ﬁaféw

ZERCRERBHEZREN T T G2 o
i 'Fi&i"’ﬂm’? p{f]ﬁﬁ&%m\%l'-”ﬁﬁf]ﬁiﬁf%ﬂ7 i, 279
;?];ip\ Streptococcus mutans BE 2. 14 KT G & Fh T & RiEs R
o BRSO fRR Y FARE R PSR -

8= 2albE:
1. BE I RA T2 T F
ll&ﬁf*E%%:éﬁﬁﬁﬁ%ﬂ*iﬁﬁﬁéwwﬁ~o
12 9 232 : (25— B2 £%)
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(1) Dipotassium Glycyrrhizinate(+ ¥ #%)0.03%
Fugactin > T A K LR Ak
(2) Sodium Fluoride(# i“4r) @ 0.1%
VA Ao T W bk
(3) &4 =¥ BP 1 02%
Fidfhh 7 2R A P
(4) o-Cymen-5-ol(#% i/7#%]) 0.08%
LIRS TINE 030 SN S
(5) propanediol({£4~ 1+ % ~i%)3.0%
& T grenih X R B sniRRA 0 B X »;}a%ﬁ]vi
(6) Cocamidopropyl betaine(¥= & fig "%# ¥ % )5.0%
&= fAR o R 5 &
(7) Peppermint (Mentha piperita oil)(;& /= # /¢ )1.0%
13 L3Rk 215 "2 7 (GMP 1 )2 A ('t 12 =)

Bl—- ~ %7 F¢ 4R
2.8 4 2 Tk W E 5% iy

Bl= o~ pdd W2 47 s EES& o (A) AR P GRS, B fes PPRE IS (B)Ee ]
/E&pi‘:%\’ *T'T)%@%\ B:]Z:t\ﬁpx/k)im)&l?:]/%)i °
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- * —e— Roselle(10mg/mL) 1.0 * &
R control
& ) ) ) E 0.8 1 I
¢ demineralization [
g p— - — - — - — -— . -— - - ‘O_ 0 e' d
= -+ Y.
a5 o
2 041
4 1 —4— Roselle{10mg/mL)
0.2 4 #— control
6o 5 10 15 20 25 2 0.0 R VRN T
Incubation time (h) i Ino.lbaliontir-ne(h)

Bl= ~ 24 Tt & pH BT "5 enpF > o £ 2 7 i (demineralization,— 4% 2 % pH &

E 3 5.5)2 m enpEF R > T Frd e E ek KA 4 o
3.8 "4 /PR E iR
FFRFFEY RS APIR BB T EN AT 22 AE o B LN TE R
TF T F RS 2 (F
ARHKT2LEmAH
RHELF L2 BE &P IGER LIS 2 ¥ a® R (i 2)
5.; Rk ¥
5.1 &7 7 i if % % if 2§k :#5% L # (Good Clinical Practice, GCP) » j& ¥ % =-§g
BT REAEZAFIER N FoHLERIT ETPE bR 9T X
SR L) N TS -5 LA LN A S Y
5.2 %8 fpkRk T apl A B REMEF AT T RO FIRLFHRE D
BARE - RRAP AT RO RG RER SLE  RRY T
T RV EZ BT EFABRER AT NELT LE REEZ B A
WREFZLR 2
6.XWERHAL
@%%@‘%ﬁ®~ﬁiﬂﬁ%\&@ézmim%%ingﬂ@ﬁé¢

10° B 2+ 2. Streptococcus mutans 2_ GE R = A > SE A S Z AN F P % e
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01/16 115°C2Hr(* -10) = 115°C5Hr(= -11) 118 C4Hr H1 b v L B (< -12)

01/17 120°C2Hr(% -13) 91k © X B
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Ll (g A E L E )

MR P IR R RIE (1N BE)
10/23-24 | EA) L F(HF-A) ~ LA L F L F(H5-0)

11/02 | 80°C4Hr (1%-1) > 85C4Hr (7-2) >

11/13 90°C4Hr 95 C2Hr (15-3) - 100°C2Hr (1%-4)->

2013/01/11 | 100°C 4Hr(3-5) >105°C 4Hr (1% -6) >

01/15 110°C 6Hr(¥-7) >115°C3Hr 41 b v X B (}%-8)>

01/16 115°C 2Hr(##-9) - 115°C5Hr(#-10) >118°C4Hr Ik v L B ($#-11)

01/17 120°C2Hr(1#-12) 41k v L R

2. BB STEE(P BFEEkE R 2

MR g YRR B R (1N EL)

10/23-24 | E3]* F(R-A) > LzkA| L 7L % (R-0)

11/02 80°C4Hr (#.-1) > 85C4Hr (R.-2) >

11/13 90°C 4Hr(A-3) = 95°C 2Hr (AL-4) - 100°C 2Hr(A.-5) >

2013/01/15 | 100°C 6Hr(#.-6) -105°C 3Hr(/-7) >

01/16 105°C 2Hr(# -8) >105°C5Hr(# -9) - 110°C4Hr(#-10) 1 b v X B -

01/17 115°C4Hr( A -11) >120°C2.5Hr(f-12) 1 b © X B

3. F 4 Pkl (5 AEARA 20%0 1)

R P YRR R IR (1N 5L

10/23-24 | iEA]L R (£-A) ~ T3kA| L 7 (£-0)

10/31 75°C2Hr (£-1) >

11/05 | 80°C4Hr (¥ -2) >85°C4Hr (£ -3)

11/14 90°C 4Hr(# -4) = 95°C 5Hr (£ -5) >

2013/01/15 | 100°C 6Hr( £ -6) 105°C3Hr(£-7) -

01/16 105°C 2Hr(£ -8) »105°C5Hr(£-9) - 110°C4Hr(£-10) 1 b v L B >

01/17 115°C4Hr(# -11) >120°C2.5Hr(£-12) 11 b © X B
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Partially-fermented tea production and manufacture technique exchange and
inheritance and nurturing high-quality personnel

Lin Jin Chih , Kuo Kuan Fu, Huang Cheng Chung, Chien Ching Hua,
Dai Jia Ru, Liou Tien Lin
Abstract

In this project, several trainings of partial fermentation tea production had been held. The
trainings offered opportunities for the skill exchanging and delivering and nurturing good
talent persons as well. The trainings were held on Jun. 8-10, Aug. 26-28 in 2011, Aug. 30-Sep.
1 and Oct. 23-24 in 2012. The training locations were in 4 places, which are Wang Ding tea
factory, situated in Ruieli village, Meishan Township, Chiayi County., Fu Ming tea factory,
situated in Siau Ban Tian, Lugu Township, Nantou County., Tang L factory ong tea factory,
situated in Leye Alishan Township, Chiayi County., and Dai Yuin tea in Ruifeng, Meishan
Township, Chiayi County. There were 161 members been trained in the four trainings. The
courses were applied by turns of theory teaching and practical discussing. The key tea
processing was instructed by Pingling tea philosophers, Mr. Chen Tain Yu and Mr. Chen TZi
Cheng, which courses included the picking standard, sun withering, and indoor sharking. The
firing, rolling, and ball shaping were instructed by Chaiyi tea philosophers, Mr. Wang Hong
Cheng, Kuo Chuin Lin, Lee Juin Cheng and Xuah Wen Yi. The tea baking was instructed by
Lugu tea philosophers, Mr. Lui Hua Ping and Mr. Lui Tzua Du. In the three days tea tasting,
skill exchanging and discussing, the members could well understand the partial fermentation
tea processing key skills. The course also provided the tea factory safety and health
conception in the night time. So the members could fully recognize the high quality Taiwan
tea processing. The training courses were highly positive responded and praised by the
members. We hope through tea processing skill exchanging and delivering, the seed teachers
in each tea district could be trained. Thus the characteristic tea quality and Taiwan tea
competition advantage could be enhanced. It would deeply and positively influence the

Taiwan characteristic tea permanent development.

Key word : Partly-fermented tea ; production and manufacturing technology ; nurturing

high-quality personnel
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Fig. 1. The pH change in different baking treatments of Wen Shan, Mei Shan, Lu Gu
and high fermentation tea.
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Fig. 2. The EC change in different baking treatments of Wen Shan, Mei Shan, Lu Gu
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Fig. 3. The three dimensions chromatic value illustration, expressed by L, a, and b value.
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Fig. 5. The a value change of tea soup in different baking treatments of Wen Shan, Mei
Shan, Lu Gu and high fermentation tea.

35
30
25
20

KEab{E
7KEabiE

15
10
5

0

P A I A I S A I PR R R A A R AR A
A 0 1 2 3 4 5 6 7 8 9 10 11 12 13 A 0 I 2 3 4 5 6 7 8 9 10 11 12
40
35
20
%
g g
o) a0
% 2
10
5
0
R B R B R B B B R B B e W0 B0 F H3 B S B A S W A
A 0 1 2 3 4 5 6 7 8 9 10 11 12 A 10 11

B6 L ~fFl~sREZEFHREFED FER2RI22 2 FKd b BEF I
Fig. 6. The b value change of tea soup in different baking treatments of Wen Shan, Mei Shan,

Lu Gu and high fermentation tea.
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Fig. 7. The tea leaves fragrance score change in different baking treatments of Wen Shan,
Mei Shan, Lu Gu and high fermentation tea.
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Fig. 8. The tea soup taste score change in different baking treatments of Wen Shan, Mei
Shan, Lu Gu and high fermentation tea.
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Fig. 9. The tea soup fragrance score change in different baking treatments of Wen Shan,

Mei Shan, Lu Gu and high fermentation tea.
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