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Table 1. Original population and agronomic characteristics of inbred lines of Tainan-white maize

Population original Days to tasseling Leaf number Plant height  Ear length  100-kernel weight Kernel length

Inbred line from (days) (no.) (cm) (cm) (g) (mm)
A Taichung 61.5 15.6 165 13.1 28.4 11.6
B Tainan 60.8 17.2 176 16.8 345 10.9
C Yunlin 60.3 18.1 163 15.4 26.5 10.9
D Taoyuan 60.8 14.3 160 14.0 33.0 10.8
E Taitung 63.8 17.8 198 18.9 43.7 11.4
F Chunghun 62.3 17.3 157 12.8 31.8 9.7
G Pingtung 64.3 17.7 159 15.5 29.7 10.7
H Hualien 66.3 18.9 155 12.6 26.5 9.6
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Table 2. Mean square values of ANOVA for the pericarp characters and kernel weight of maize

Kernel Germinal Abgerminal Pericarp Average
Source DF weight thickness thickness content thickness
Genotype 63 15,197** * 6,037%* 5,692%%* 14.72%* 5,749**
Male 7 102,949%* 48,546%* 41,855%* 88.45%* 45,195%*
Female 7 8,327%* 832%* 1,173%* 5.82%* 826%**
M x F 49 3,643%* 707** 1,171%* 5.47%* 817**
Error 192 490 142 139 0.53 101

“+** Significant at 0.01 probability.
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Table 3. Mean values for pericarp characters and kernel weight of maize genotype

Female
Male A B C D E F G H Mean(M)  Inbred
Kernel A 286.0 315.0 287.7 361.5 320.7 348.0 316.7 3194 260.5
weight B 3125 — 259.7 341.0 473.2 374.7 3542 337.2 350.3 251.0
(mg/kernel) C 3175 274.2 — 280.0 431.7 370.0 389.7 318.5 340.2 304.5
D 3045 305.7 290.2 — 495.0 451.0 353.7 321.2 358.9 255.0
E 2987 339.7 296.5 309.0 — 407.5 390.7 377.7 345.7 493.7
F 288.5 323.0 231.0 329.0 402.5 — 336.2 3342 320.6 332.7
G 296.0 319.5 308.2 269.0 445.7 385.7 — 313.2 344.2 3935
H 2563 262.7 246.2 334.5 451.7 401.0 358.2 — 330.1 296.2
Mean(F) 296.2 301.5 278.1 307.2 437.3 387.2 361.5 331.2  LSDgos(m)=19.11
LSD0.05(fm): 10.92
Germinal A — 78.5 120.5 128.2 210.0 106.7 204.0 103.2 135.8 139.5
thickness B 135.0 — 89.2 113.7 155.0 104.5 222.5 95.7 130.8 97.7
(um) C 120.0 90.0 — 113.2 140.5 114.7 177.7 103.0 122.7 96.0
D 1342 79.0 123.2 — 169.2 145.0 198.7 86.0 133.6 117.2
E 131.0 79.5 131.0 136.5 — 130.0 211.5 98.7 131.2 137.2
F 1315 82.7 100.7 137.0 162.7 — 210.7 98.2 131.9 113.0
G 1282 74.2 97.5 134.2 160.2 113.7 — 99.7 115.4 230.2
H 1428 97.2 105.0 128.2 157.0 117.5 206.0 — 136.2 114.0
Mean(F) 131.8 83.0 109.6 127.2 164.9 118.8 204.4 97.8  LSDgs(m)=10.29
LSDO.os(fm): 5.88
Abgerminal A — 79.7 119.2 134.0 232.2 119.2 178.2 108.2 138.7 150.0
thickness B 147.0 — 79.2 133.5 176.5 112.7 228.2 93.5 138.7 99.0
(um) C 1215 94.5 — 112.7 145.2 104.5 165.0 112.2 122.2 109.7
D 1532 98.0 112.2 — 197.5 144.0 169.5 87.5 137.4 122.0
E 1232 89.5 125.7 147.2 — 139.2 205.0 108.5 134.0 148.0
F 1257 97.7 88.7 134.0 173.0 — 189.2 101.5 129.9 103.0
G 136.7 83.7 90.5 132.7 194.2 120.5 — 93.7 121.7 213.5
H 136.7 94.0 98.0 128.7 147.5 118.5 196.2 — 131.4 123.2
Mean(F) 135.1 91.0 101.9 131.8 180.8 122.6 190.2 100.7  LSDgs(m)=10.18
LSDg os5(fm)=5.82
Pericarp A — 5.74 6.88 7.50 10.54 5.74 13.81 8.13 8.33 6.97
content B 6.36 — 6.01 8.62 8.31 6.17 12.97 6.89 7.90 7.49
(%) C 6.34 4.58 — 8.45 6.92 7.26 8.45 6.94 6.99 6.30
D 7.84 4.39 6.73 — 10.01 6.75 9.41 6.36 7.36 8.05
E 7.55 4.05 6.66 8.03 — 7.07 10.42 5.39 7.02 7.90
F 7.22 5.50 6.24 8.21 8.40 — 9.38 6.64 7.37 7.64
G 8.96 4.22 4.67 7.97 9.28 9.05 — 6.85 7.28 9.66
H 8.86 4.82 6.46 7.33 6.84 8.63 11.77 — 7.81 9.14
Mean(F) 7.59 4.75 6.24 8.01 8.61 7.24 10.88 6.74  LSDg5(m)= 0.62
LSD0,05(fm): 0.35
Average A — 79.2 120.5 131.0 221.0 113.2 191.2 106.0 137.4 145.0
thickness B 41.2 — 84.2 124.7 166.0 108.7 225.5 94.5 139.2 98.5
(um) Cc 1212 92.5 — 113.0 143.2 109.7 177.7 107.7 123.5 103.2
D 1437 88.5 118.0 — 183.7 144.5 184.2 86.7 135.6 119.7
E 127.0 84.5 128.5 142.2 — 134.2 208.5 103.5 132.6 146.0
F 1287 90.2 95.2 135.5 167.7 — 200.0 100.2 131.1 108.0
G 1327 79.2 94.2 133.5 177.5 117.2 — 96.7 118.7 221.7
H 140.0 96.0 101.5 128.7 152.2 118.0 201.0 — 133.9 118.5
Mean(F) 133.5 87.2 106.0 129.8 173.0 120.8 198.3 99.3  LSDgs(m)=8.68

LSDoos(fm): 4.96
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Table 4. Xenia effect value of pericarp characters and kernel weight in maize genotypes

Female
Male A B C D E F G H
Kernel A — 35.0 10.5 32.7 28.8 -12.0 -45.5 20.5
weight B 52.0 — -44.8 86.0 -20.5 42.0 -39.3 41.0
(mg/kernel) C 47.0 23.2 — 25.0 -62.0 37.3 -3.8 22.3
D 44.0 54.7 -14.3 — 1.3 118.3 -39.8 25.0
E 38.2 88.7 -8.0 54.0 — 74.8 2.8 81.5
F 28.0 72.0 -73.5 74.0 91.2 — -57.5 38.0
G 35.5 68.5 3.7 14.0 -48.0 53.0 — 17.0
H -4.2 11.7 -58.3 89.5 -42.0 68.3 -35.3 LSDg0s=19.1
Germinal A — -19.2 24.5 11.0 72.8 -6.3 -26.2 -10.8
thickness B -4.5 — -6.8 -3.5 17.8 -8.5 -7.7 -18.3
(um) C -19.5 -7.7 — -4.0 33 1.7 -52.5 -11.0
D -5.3 -18.7 27.2 — 32.0 32.0 -31.5 -28.0
E -8.5 -18.2 35.0 19.3 — 17.0 -18.7 -15.3
F -8.0 -15.0 4.7 19.8 25.5 — -19.5 -15.8
G -11.3 -23.5 1.5 17.0 23.0 0.7 — -14.3
H 33 -0.5 9.0 11.0 19.8 4.5 -24.2 LSDg0s=10.3
Abgerminal A — -19.3 9.5 12.0 84.0 16.0 -35.3 -15.0
thickness B -3.0 — -30.5 11.5 28.5 9.7 14.7 -29.7
(um) C -28.5 -4.5 — -9.3 2.8 1.5 -48.5 -11.0
D 32 -1.0 2.5 — 49.5 41.0 -44.0 -35.7
E -26.8 -9.5 16.0 25.2 — 36.2 -8.5 -14.7
F -24.3 -1.3 -21.0 12.0 25.0 — -24.3 -21.7
G -13.3 -15.3 -19.2 10.7 46.2 17.5 — -29.5
H -13.3 -5.0 -11.7 6.7 -0.5 15.5 -17.0 LSDg05=10.2
Pericarp A — -1.75 0.58 -0.55 2.64 -1.90 4.15 -1.01
content B -0.61 — -0.29 0.57 0.41 -1.47 3.31 -2.25
(%) C -0.63 -2.91 — 0.40 -0.98 -0.38 -1.21 -2.20
D 0.87 -3.10 0.43 — 2.11 -0.89 -0.25 -2.78
E 0.58 -3.44 0.36 -0.02 — -0.57 0.76 -3.75
F 0.25 -1.99 -0.06 0.16 0.50 — -0.28 -2.50
G 1.99 -3.27 -1.63 -0.08 1.38 1.41 — -2.29
H 1.89 -2.67 0.16 -0.72 -1.06 0.99 2.11 LSDg5=0.62
Average A — -19.3 17.3 11.3 75.0 5.2 -30.5 -12.5
thickness B -3.8 — -19.0 5.0 20.0 0.7 3.8 -24.0
(um) C -23.8 -6.0 — -6.7 -2.8 1.7 -44.0 -10.8
D -1.3 -10.0 14.8 — -37.7 36.5 -37.5 -31.8
E -18.0 -14.0 25.3 22.5 — 26.2 -13.2 -15.0
F -16.3 -8.3 -8.0 15.8 21.7 — -21.7 -18.3
G -12.3 -19.3 -9.0 13.8 315 9.2 — -21.8
H -5.0 -2.5 -1.7 9.0 6.2 -0.8 -20.7 LSDg05=8.68
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Leonard 1932; Sprague 1977; Cross & Dosso 1989; Pixley & Bjarnason 1994) -
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HX B~ HxF o Hx G [T SR, & b (ufo s ey f R RULES ¢ IRRORY
Bl e S R POLRR VAR forph S ORI BRI RL PR - B GRS PR TS E
5] (Ho et al. 1975; Ito & Brewbaker 1991) T‘J‘%ﬁ[@}w@?hﬁ'% PRl R E R LM
BRI PER R RPN I SOV E [ [ 5 B L P -

SRR 5 5{ e f%ipfé "‘@[’%«ﬁ@frﬁ'% HINER AV FEER T i DN LR
T B e e e e e A i e A L 1
g 7Y w'rﬁiﬁlniﬁ'%“ IS Tkt 0.0 B3 0 1 IR I B R AT
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1981) o AU 1% (tenderness) #EE‘U/%E?E@,Q}%#@TW%I I ﬁfﬁ'%ﬂ"[ﬂ%  HEER VRS I
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Xenia Effect on the Kernel Weight and Pericarp Characters

of Maize '

Guang-Jauh Shieh >

Abstract

Shieh, G. J. 2008. Xenia effect on the kernel weight and pericarp characters of maize. J. Taiwan Agric. Res. 57:85-94.

All cross-combinations, excluding the reciprocals, were made among eight inbreding lines isolated from
different originated areas of Tainan-white populations. All F; crosses and eight inbreding lines used as materials
were used to study the xenia effect based on the kernel weight and pericarp characteristics. Analysis of variance
showed that genotypes, male, female, and male X female interaction were significant different on the pericarp
characteristics. In addition, the xenia effects were significant on the kernel weight, as well as thickness and content
of pericarp at the same genotype. The expression of xenia effects in kernel weight and might be due to the pollen
parents with larger partly-dominant gene than that of the seed parents, and the dominant gene might be the increasing
genes. Xenia effects in pericarp thickness and content might be due to the pollen parents with larger partly-

dominant gene than that of the seed parents, and the dominant gene might be the decreasing genes.

Key words: Maize, Xenia effects, Kernel weight, Pericarp thickness, Pericarp content.
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2006; Halpin 2005; Turhan 2005; Wang et al. 2005; Pribylova et al. 2006) » 3! % friiff_ii TR
(phytic-acid) o1; I/Wuﬁ[? EUi lﬁf\_ Hjj‘/‘ﬁgfﬁJHl £ ﬁIFJII CROREIE > ) E&ﬁﬁ’@iﬁ”w HE
P [ 1 5 5 TR phytase) PRSP g
Fjﬁ’f Rt 71‘1’7[*- e ﬁljﬁiﬂ SR Jgﬁj‘ u%ﬁfﬁjﬂﬁli HAURRIPRAGERA AL » =1 S BLF( R [PUAE
AR I3 | *qu;ey PRI R @Wﬂ I PIRH RAA > B TS SRR » AR AL AT
Elp ”ﬁjﬂi’f ] g AR g #:Lﬁ ffijr * ﬁhﬁ'ﬁjﬂHlfﬁ' R ISFIF [ [ o Toeqh [ S
BAVR]AY 4 2 RS SRR AR = T o IE'YI‘ Jﬂﬁlf‘fszﬁ‘ U’?‘ﬂtﬂﬁl ViR JF‘V?JWT(“ A A e
R PEGE = (2 o RLp S Y- l'ﬁﬁn#” (Ravindran et al. 1995) He »E"F BRI = 0 JL
ST 8 D BaDR] el ISV 2] o B H'J\W“de‘iﬁﬁmﬁ4 F RIS AR S L PR = P P P
If#ﬁ'ﬁ%%?ﬂﬁ o E'FIJ@K,[FL“‘%E% PR AVRE [ 5 AR AT 2 #’-’ﬁ iﬁi’J]E”fE RS
VRREE 2R oy =5 B SR
Chan et al. (2007) ¥ 2004 & #12005 & 71 f1§ 3 %ﬁ%ﬁiﬁdaﬁyg‘s}*mﬁg SR L AR B
PRIEE RS AR+ = ['ﬁéﬁlﬂrlﬁ ﬂ'iﬁﬁiﬁfi'&l&f‘fiﬁwsﬁiﬁﬁ S 2-1 Iﬁh—F& f‘ inFJF”*
B [HRER 3 “f Wiz I FIPR RS AREE T FERAH 7 7 ERL PV LS P PP RS S (5
AT E YRR A B 9 2-1 = fﬁ”ﬁn&au“'ﬁﬁﬁpmq SRR (S P T Y ’ﬁj Fi
1‘??7’*§iﬁf_?@§fi FPSFE N RS 120 g PURSIRECEI PR D FRE T RS Y “*[‘Ff, Vet o
He L PR (s 2 50T (0 I RS  © E&ﬁﬁﬁammﬂ;
(Conner et al. 2003; Jenczewski et al. 2003; Hill 2005) ri [?’ﬁ%ﬁﬁif]ﬁl [F Fardiprs ﬂfl gkl
A o BRI LR AR RS A S A RSO I FRLER TLE‘_E’)’?I:EW[/F'J A= (Tsao & Chang
1980) - W[ﬁ@[jﬁﬁﬁlwwﬁﬁn%ﬂ T‘I‘*ﬂﬁéﬁﬁuf I&ﬁ% P Tﬂw&%rf}(%: i FITE]
I/itlg [‘FEJI/ ﬁrlﬁlfi_ ﬁ“', [~ F' by o ;[%{I | Eﬁl ME7EF\'%\%F§${%$ F' = Iikﬁrlﬁ[ ”['ZH%Z
- ﬂ}%@ﬁﬁ&ﬁiéﬁ {ﬁ” 2005 = Fdﬂéﬁﬁ TR R R R R ﬁ“gﬁﬁﬁ
(=P 3 I?ﬁkgﬁfﬁ kP = ]r lﬁ] i R FJJ* frtrEE S TR r,ﬁg.i[
(COA-AFA 2007) > {HI- Jﬁg&ﬂ% [EPrRPRAI N YIAEst - ﬁ"“*ﬂﬁ‘/ EEESR (Lin et al. 2004) =13k »
L F R R L L PR (e Agrlﬁ (B A 2o [ E E P e = B Y
ZacaE V?&”"FA RSB SV RL - ﬂﬁ“ FHRI JE‘ PR BRI RARAY T - ARSI
R ﬁiffif [ie ’fﬂ MitkiEg=d V358 (McMichael & Persson 1991) o [H[F=> 7.[:’11‘4!“ Tk B
7?_HF§1W317ER§%%FWH§%"Eﬂ:iﬁtf’:’“‘ B A A IR R PV R T j‘l'ﬁl PRI R &R
A J%me :T“F Yk o B[ TREE R RIS LR 7f%i'r’?3ﬁlj AR i T’EHELP‘JE@?E FETEV R
Hﬁf}ﬂpﬁ }fsr[fk

MR T A
A FEATR RS o BRI PR LN 2-1 il = U RS T
(wild type, WT) htﬂ%x R L%“Ffrﬁl ﬂ%ﬁyﬁl‘ﬁmﬁagﬁkﬁ S TFF R R - IR R
BT o = & PRI TR R W Pyl OB F BT 12 [T B - R 2006 F 9
E| 25 |17 ﬁu P i A 20 {’?Hsi'ﬁ 60 x 30 cm > 57 20 A% » & B IpESE 160 A% o 5
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ISR T PRI RSB AF 21 il 1 P TIPS Tl AR B 51— ORI I
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E[h gy 2-1 ﬁ,;fﬁu P PYTET Tk f,,vfﬁiﬁﬂﬁ AR ARV SRITED (P 2) > PSR
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)

Table 1. Analysis of Variance (ANOVA) of effects of post-harvest flooding on number of tubers “ in the
fields of transgenic and non-transgenic potatoes (2006 field experiment, split plot design)

Mean squares

Source df 7V 17 28 51 70
Block 2 53.6 15.3 22.8 9.8 6.1
Treatment (T) ¥ 1 120.3 352.1% 396.8* 432.0% 310.1*
Error (a) 2 18.6 5.6 228 9.8 6.1
Cultivar (C) * 1 12.0 2.1 24.1 27.0 60.8
TxC 1 12.0 0.1 24.1 27.0 60.8
Error (b) 4 14.3 12.6 11.6 9.3 6.3

* Number of tubers from 4 plants sampled in each plot.

¥ Treatments: flooding and non-flooding.

* Potato: non-transgenic potato (cv. Kennebec) and transgenic potato (strain 2-1).
¥ Sampling time: days of flooding.

* Significant at 5% level.
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Chan et al. (2007) I [y Ff [EE0RRTEFLRL PR 2-1 il 77 FERL PR L 678 P {0
ok RENEERS o A PRIED B o (TG B G A F“ ?’T%’; RN
(1 2-1 fifyor 5 5 28 S EIROE TG 3 R PRGOS - %‘ﬁgﬁﬁiiﬁﬁwpﬂ E AH} '/IF'[HJ (F2-
[ﬁl 1) o [F‘:‘ﬁ.LF*E[I‘—TJ F.J”El ﬁ#;ﬁwyﬁ@p&rﬁig -idrl—'rﬁ: 4+ [/ F\/éﬁ‘ 2-1 Fl:#l"l'“ ,i[gy[ W/HF;E)YEE?
T RS fmﬁﬁlif?ﬁ} = > B S SR P TR ﬁJ/ feadif (Tsao &
Chang 1980) » 2 fRp TP THIE - %leﬁwﬁ 2 L fify =75 s 'E%g‘*ﬁﬁéli A P
e IR N '»ﬂﬁ'@ﬁ?ﬁ’ﬁﬁﬁ%%ﬁgif?ﬁiiﬁ‘ﬁﬁﬁﬁ‘f—*ﬁIES FE O Tl R

2T A R L PA R PO B S AT B TR SRR g
Table 2. Numbers of tubers transgenic and non-transgenic plants of potatoes in harvested fields with or without
flooding.

Number of tubers from 4 potato plants *

Treatment Cultivar ¥ 7" 17 28 51 70
Non- flooding WT 143+43a 143+2.1a 143+09a 150+15a 147+27a
2-1 103+£22a 133+12a 87+4.7a 9.0+32a 57+09a
LSD (0.05) ™ 14.9 12.5 16.9 15.1 12.4
Flooding WT 60x1.0a 33+28a 00+00a 00£0.0a 00£0.0a
2-1 6.0£3.0a 23%12a 00+00a 00£0.0a 00£0.0a
LSD (0.05) 11.4 124 0.0 0.0 0.0

“ Data indicate mean and its standard error of 3 replicates.

¥ WT: wild type (non-transgenic) potato (cv. Kennebec); 2-1: transgenic potato (strain 2-1).

* Sampling time: days of flooding.

" LSD (0.05): values of least significant difference are for comparisons of cultivar means within treatments at 5% level. Within
treatment for each sampling time, cultivar means followed by different letter are significantly different by LSD-test at 5% level.
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Fig. 1. Changes of number of tubers of transgenic and non-transgenic potato plants in harvested fields with or without
flooding. Vertical bars on each point are standard error of mean.
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Effect of Flooding on Management of Phytase-Containing Potato
Tubers in the Harvested Field '

Lit-Fu Chen?, Min-TzeWu?, and Hsiu-Ying Lu**

Abstract

Chen, L. F.,, M. T. Wu, and H. Y. Lu. 2008. Effect of flooding on management of phytase-containing potato tubers in the
harvested field. J. Taiwan Agric. Res. 57:95-102.

Potato (Solanum tuberosum L.) is the most important non-cereal food crop in the world. The transgenic potato
plants, strain 2-1, were obtained by transforming phytase-gene into their original plants, cv. ‘Kennebec’ (wild type).
To study effects of flooding on survival and persistence of transgenic potato tubers in the harvested field, an
experiment was conducted in a field at the Agricultural Research Institute in the fall crop season of 2006. A factorial
split design with three blocks was used with flooding (with and without) as main factor and cultivars (strain 2-1 and
wild type) as subfactors. For the flooding treatment, water level was maintained at 3 cm above soil, starting at harvest
time and throughout the entire period of the experiment. For each of sampling date at 7, 17, 28, 51, and 70 days after
flooding, four potato plants were randomly sampled from each plot and examined for number of tubers. Results
showed that number of tubers was significantly reduced after flooding treatment of filed plots for 17 days, compared
to non-flooding controls. After flooding for 28 days or longer, no tubers were found on both transgenic and
non-transgenic plants of potatoes. This results suggest that flooding of potato fields is an effective method for post
harvest field management of transgenic potatoes. Besides, production of potato tubers in the transgenic plants
‘Kennebec’ strain 2-1 was significantly lower than the non-transgenic plants cv. ‘Kennebec’ sampled from plots
without flooding treatments. The lower number of potato tubers in the transgenic plants ‘Kennebec’ strain 2-1 might

be another reference point for consideration in biosafety assessment of growing transgenic potatoes in the field.

Key words: Potato, Solanum tuberosum, Genetically modified crops, Phytase gene, Residue management,
Flooding.
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Enter yowr sequence i FASTA format:

Or
Select your sequences file in FASTA format:

| Browse
E-value:[1

We would like to send the result by email when it finishes. please enter yowr email address
in the gpace below:

Run | Reset
o tarl.gov.

Biostatistics and Biomformatics Laboratory, Crop Science Division, Agricultural Research
Institute.

No. 189. Clung-cheng Rd.. Wufeng , Taichung 41301, Tarwan, ROC.

Tel: 886-4-23302301~5 ext. 125,

Comments and suggestions, contact ng: bbi@wuteng tari gov.tw

Last modified: 26-Nov-2006
A© 2006 Biostatistics and Bioinformatics Laboratory, Crop Science Division, ART. All ]
Rights Reserved. |

2. MR EST ﬁJﬁ:JJT’TE g™ ”{fhﬁjrﬂ“ fifre

Fig. 2. Input interface of automated system for rice EST functional analysis.
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Dear,
Thank you for using our Automated System for Rice EST Functional Analysis.
The download results contain following three files (Right click on the link and select 'Save As"):

1. The outfile of similarity search to annotated TC database in TIGR (plain text document}.
http:#/128.1.3.213/result/iying 154 17102.out

2. The results of functional annotation from TC Rice Annotator, functional classification from GO and MIPS catalogue, and
statistics of gene functional representation (EXCEL document).
http:#/128.1.3.213/result/iying15417102.xls

3. The results of functional annotation from TC Rice Annotator, functional classification from GO and MIPS catalogue, and
statistics of gene functional representation (HTML document has the same contents as above EXCEL document but provides
the access of more information by linking TC, GO and MIPS terms).

http://128.1.3.213/result/iying15417102.html

Best regards,

Biostatistics and Bioinformatics Laboratory Crop Science Division, Agricultural Research Institute.
No. 189, Chung-cheng Rd., Wufeng, Taichung 41301, Taiwan, ROC.

Email: bb@wufeng.tari.gov.tw
Web: http://128.1.3.213/ESTFun_html

B 3. 1% EST SHfi 3 A7 VI~ S o 53 e 2 i | B4 S0 N BRI 3 T -

Fig. 3. An e-mail message attaching with three output files from rice EST automated functional analysis system was
sent to the user automatically after accomplishing the analysis.
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BLASTN Z.2.11 [Jun-05-Z003]

Reference: Altschul, Jtephen F., Thomas L. Madden, Alejandro A. Schaffer,
Jinghui Zhang, Zheng Zhang, Webb Miller, and Dawvid J. Lipman (1997},
"Gapped BLAST and PSI-BLARST: a new generation of protein database search
programs", MNucleic Acids Res. 25:3389-340Z.

Cuery= Contigl
{237 letters)

Database: tc
26,381 sequences; 54,320,236 total letters

S L= o T L e e s dane

Score B
Sequences producing significant alignments: (bits) Walue
TC275121 GB|ARF47473.1132331891|AY164899 RTNLEBZO {oryza sativa (... 389 e-108
TC261271 similar to GB|BRCZ2Z440.1(24414198 |AP005452 alcchol dehwy... 46 Ze-04
TC256026 weakly similar to GB|RARP42759.1(309545582 |BTO0S746 Atlgz. .. 46 Z2e-04
TCZ58321 4z 0.00z2
TCZ48859 similar to UP|H136 ARRTH (0OBZ660) Photosystem II stabil. .. 4z g.00z
TCZA13A8 UP|CB04Z2Z2 (OED422)7Carbonic anhydrase, partial (96%) a0 0.010
TCZ251134 B10O03B09 .10 [Oryza sativa {(japonica cultivar-group) ] 38 0.039
TCz284026 Oryza sativa {(japonica cultivar-group) <DNA clone:002-1... 26 0.15
TCZ277397 UP|QASEST (QASEST) Cytosclic MADP malic enzyme, complete 36 0.15
TCZ26161Y9 Cryza sativa {japonica cultivar-group) <DNA clone:JO330... 36 RS
TCZ66761 Oryza sativa (japonica cultivar-group) cDMA clone:J0230... 24 0.80

>TCZ275121 GB|ARPATATE .1 [3223221891 |AY164899 RTMNLEBZO {Oryza sativa (japonica
cultivar—-group):;} , complete
Length = 1876

Score = 389 bits (196), Expect = =-108
Identities = 189/200 (99%)
gtrand = Plus / Minus
Query: 19 ggtacacctgagaactogoaaacccegacaaaagacgccaccottecgaategagteceat 78

Shict: 1078 ggtacacctgagaactcgcasacocgacaasagacgocacccttocgaatogagtocoot 1019

ouery: 79 tgogcaacttattotagttottetttggottogoogggocccctgggtatecttgoctocaaaa 138
Frerrrerrrerrerrrerrerrrerrerrrr rerrrerrerrrerrerrrrrrerred
Shict: 1018 tgcgcaacttattctagttottotttggottocacogggococtgggtatettgotecaaaa 959

cuery: 130 cottggcatccagcacctcatagtgottgcaggoctcagagtgagococcttocageaaagt 188
Frerrrerrrerrerrrerrerrrerrerrrerrerrrerrerrrerrerrrrrrerred
Sbjct: 958 cottggeatccagoacctcatagtgcttgoaggoctoagagtgagoeocttocageaaagt 8589

Query: 199 ggtcgaccttatcctggtac 218
FEErrrrrrrerrrrrrend
Sbjct: 888 ggtcgaccttatcctggtac 879

>TCZ261271 similar to GB|BACZZ2440.1124414198 |AP005452 alcohol dehydrogenase-like
protein {Oryza sativa (japonica cultivar-group):;} .
partial (72%)
Length = 1202

Score = 46.1 bits (23), Expect = Ze-04
Identities = 23/23 (100%)
strand = Plus / Minus

cuery: 215 gtacctgoccgggoggocgotog 237
FEErrrrrrrrrr el
Sbhjct: 1052 gtacctgoccgggoggcogctog 1030

Ao

Fig. 4. An example of output text file from rice EST automated functional analysis system: results of similarity
search to annotated TC database in TIGR.
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Excel /1 HTML A % fij H'mﬁ"%\[#‘u AL ’F"U Bz Iﬂ ZiN| FL ’ﬂ['ﬁ?ﬁ' ST AN s HEY
ww BIREL < (1) & it 50 (query) SIS TC i S T i) GO 2
SOY BRI GO id W :tFJ%F' STHISF ,%\:EIF? GO id 7#F(] MIPS_FunCat Zfj ) K 5
rfd 7 MIPS id k’tlﬁ“tEJ]i{ﬂEl7J 5 }\Hﬂiw T’Tﬂc%\?@ S [r lﬁ?df"ﬁ[] » I ?[JTE'Z"%%{ (qﬁﬁ[ 5-1) e
PIBH1EY- [ #55]) contigh F3] > [ E valie - | VIR o PEEpOTE ] TC F)
TC275121 ~ TC261271 5 (PSS > Bl 0L D) o [BgEAR) TC 1 id asefasfts
GO F{1 MIPS 3T ( 5 » fir 117 EST M1 2= A b iy SLES AR B » 3l o g
i U %EH%F“:E’ TC GO MIPS id - fiFf ﬁl%;ﬁ_ﬁruﬁ ﬁlﬁrg ﬁ*’ﬁ ﬂ?ﬁ idf Ur,f‘fF,q.El
Tt e (2) [NETIE g‘, A AP SEY GO S RS R - AREH T GO I o) Kk ™ A F’?[F"%h%flﬁ'bﬂ
E=i( ﬁ?ﬁ' 5-2) - I'] qiz,‘ﬂ FEE [ F' ’lﬁﬁfﬁ JIE=EE] ST 5 7E (molecular function, F) ~ & PuAdH-
(biological process, P) *af!f@5% 55 (cellular component, C) 7 Z%H[J—:&Tﬂfgl‘“ 59891 % 85 F'

List of TIGR-GO-MIPS Hits

Query TCid TC term GO id GO term Type MIPS id
(of\iTIN TC275121 RTNLB20 {Oryza sativa GO:0005783 endoplasmic C MIPS _fimcat: 70.07
(japonica cultivar-group).}, reticulum
complete
O\ TC261271  homologue to (QSLIC3) Putative GO:0016491  oxidoreductase F
sex determmation protein activity

tasgelseed 2, partial (93%)

oI TC256026 (QOAWN4) P0504D03.14 GO:0006810 transport P MIPS fimcat:20
protein (OSINBa0054L.14.23
protein), complete

oI TC256026 (QOAWN4) P0504D03.14 GO:0006839 mitochondrial P MIPS funcat:20.09.04
protein (OSINBa0054L.14.23 transport
protein), complete

of\iTA W TC256026 (QOAWN4) POS04D03.14  GO:0005488 binding F
protein (OSINBa0054L14.23
protein), complete

O TC258321 (010247) Nongtructural protein 1
(Fragment), partial (4%)

O TC248959  similar to (082660) Photogystem GO:0030093 chloroplast ©
IT stability/assembly tactor photosystem IT
HCF136 chloroplast precursor.
partial (77%)

5-1. *S EST ﬁJF’J‘ZjJ FIEI ™ 75k ﬁi? iV HTML 5 ,1 glﬁr,[ Fﬁﬁﬂ”ﬁ’ TEAE ] TC mHSPEZRY GO % MIPS
FfEs L AR -

Fig. 5-1. An example of HTML output file from rice EST automated functional analysis system: Hits information of
GO and MIPS ids linked from similar TC sequences in TIGR.
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Statistics of Gene Functional Representation based on GO category

g g Cellular
Molecular . o Biological . - _ .
Function (F) g Process (P) Hit o Con;](sj (;nent Hit Yo
5 91 3321 85 3102

98 35.76

0 0 Behavior 1 0.141
activity
Biological Cellular
Binding 75 10.59 process 32 4519 component (RIS
mnknown unknown
'

65 9180 Cellular Extracellular

<
<

(=21
[
—_
—_
_n
[~

activity process matrix
Chaperone ) |
regulator 0 0 21 BT acfellula.t 0 0
L region
activity g
Enzyme Obsolete Obsolete
regulator 6 0.847 biological 1 0.141 cellular 0 0

activity process component
e Physiological
function 39 5.508 i B 55 12.00 Organelle 72 10.16
. process
unknown
) Regulation o e
Motor ENETER iological [EECRNNERUGANN “roicin  EERSEEEI
activity - complex
process
Nutrient : ;
reservoir 0 0 Vl:: a(l: ll;fe 0 0 Virion 0 0
activity 4
Obsolete
molecular 13 1.836
function
tein tag 0 0
Signal
transducer 3 0.423
activity
Structural
molecule 8 1.129
activity
Transcription
regulator 8 1.129
activity
Translation
regulator 3 0.423
activity
12 1.694
Triplet
codon-amino 0 0

acid adaptor
activity

5-2. A3 EST ﬁi’ﬁtﬁ? TEIEN™ —Fq’f'uﬁﬁ?ﬁH iV HTML AffE ! ﬁi’[‘J?‘,’ﬁﬁﬁ’J :GO Tiiﬁiﬁ IR ﬁﬁiﬁtiﬁﬁj[ﬁ/ﬂ [~
FIFLEN P E P

Fig. 5-2. An example of HTML output file from rice EST automated functional analysis system: Frequency and
percentage of gene representation of functional classification based on GO functional category.
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[f735.76 ~ 3321 1 31.02% - GO 53 ikl s = gt SOt » #1870 | 8 F I popisg )
P+ 11 GO (AT LIRS ST LY 51 » 5 42 ST Y A
KHIpkgt ekl > ) 2% - (3) fj“j%iﬁ?ﬂ@?alﬁﬁ“f&%q‘?ma@ MIPS 53 B4 » AkE i MIPS 53 4
Ak f‘,fﬁ'ﬁ:?@fﬂﬂﬁ’?fﬁiﬁiéiwﬂ FBT (' 5-3) « MIPS 53 RTE Akl [l et - 1= 447 53
- e ﬁfﬁtﬁlfﬂlﬁ‘ﬁgﬁéﬁﬂ NAHEN D 2 B [N 2R i ThH RS G - J\Jﬁ%‘[[ 53V
E’ﬁ'mm% » Fel MIPS S5 B3R > Y iUI?Y/ cDNA FLRB AR ES] (metabolism) ZffvFl PR
£l |"JT14.368% . ﬁ:i% (energy) ﬁJFj: |",JT2.586%%+ o

—

Statistics of Gene Functional
Representation based on MIPS category

i o

2556

0 0

; 0562
0

!
Protein fate ( folding, modification, destination) 16 4.598
Protein with binding function or cofactor requirement (structureal or catalytic) 17 4.885
Regulation of metabolism and protein filention 0 0
Cellular transport, transport facilities and transport routes 53 15.23
Cellular communication / signal transduction mechanism 53 15.23

1721
Interaction with the environment 2 0.575
Systemic interaction with environemmt 0 0
Transposable elements, viral and plasmid proteins 0 0

: 119
Development (Systemic) 1 0.287
Biogenesis of cellualr components 49 14.08

0 0
0 0
0 0
0 0
0 0
0 0

Classification not yet clear-cut 0 0

Unclassified proteins 39 11.207

5-3. IR BST 25 7 1 [ F AR 9 HTML SR [ B0T9) - MIPS T2 53 2567 o S aifl 3
RIS P -

Fig. 5-3. An example of HTML output file from rice EST automated functional analysis system: Frequency and
percentage of gene representation of functional classification based on MIPS functional category.
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Rice Expressed Sequence Tag (EST) Automated Functional
Analysis System'

Hsiu-Ying Lu®, Cheng-Tao Chen®, Chun-Tang Lu*", Yi-Chia Chiu’,
and Meng-Li Wei’

Abstract

Lu, H. Y., C. T. Chen, C. T. Lu, Y. C. Chiu, and M. L. Wei. 2008. Rice expressed sequence tag (EST) automated functional
analysis system. J. Taiwan Agric. Res. 57:103—118.

Expressed sequence tag (EST) is the fragment of cDNA sequence. Direct study of EST is therefore helpful to
obtain the gene expression information. The analytical procedures of EST functional annotation, classification and
representation statistics are used to detect the differences in gene expression patterns among libraries and identify the
functional categories involved. A vast number of rice (Oryza sativa L.) EST sequences in the public databases
provide an important resource for functional annotation of rice genome. However, it’s impossible to accomplish the
entire process of functional analysis for large-scale EST sequences within a short time using manual intervention only.
To accelerate the functional analysis for rice EST sequences, an automated system was constructed by using Perl and
PHP scripts based on a local MySQL database of the Linux platform. A series of analysis including functional
annotation, classification and representation statistics for EST sequences could be done automatically, which provides
a rapid, accurate and efficient tool for large-scale rice EST functional analysis. The system could be used directly
through a web browser on Microsoft Window operating system without logging into the Linux platform. The
web-based input interface of automated system is very easy and convenient for use. After finishing the work, an
email message with output results was created and sent to users. The automated system could also be easily
expanded and implemented in the EST functional analysis of other species, which facilitates the EST analysis in

molecular genetics laboratories.

Key words: Rice (Oryza sativa L.), Expressed sequence tag, Functional annotation and classification, Gene

representation statistics, Automated system, Perl script.
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Fig. 1. Callus growth of Bupleurum kaoi cultured on a half-strength MS salt medium supplemented with 0.3% sucrose,
0.9% Difco Bacto-agar, 0.2 mg/L 2,4-D as a basal medium. Additive components including: (A) kinetin (Kin) and BA
(0.5, 1 mg/L); (B) sucrose (1.5, 3, 6 and 12%); (C) Difco Bacto-agar (0.6, 0.9, 1.2 and 1.5%); (D) peptone (0, 1, 2 and 4
g/L); (E) casein hydrolysate (0, 1, 2 and 4 g/L); and (F) coconut water (0, 50, 100 and 200 mL/L).
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2. BRBELL S 03 S S0P AR RV - JLASERE SR ) 02 mg/L 2,4-D ~ 0.3% B
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P (15,3,65712%) 5 (O) ¥4 (0.6,0.9, 1.2 1.5%) : (D) i i (0,025,055 1 g/L); (E) iz 1 (0,
0.25,0.5% 1 g/L) : (F) £33 (0,50, 100 % 200 mL/L) -

Fig. 2. Influence of additive components on proliferation of Bupleurum kaoi callus. Callus cultured on a half-strength
MS salt medium supplemented with 0.3% sucrose, 0.9% Difco Bacto-agar, 0.2 mg/L 2,4-D as a basal medium.
Additive components including (A) kinetin (Kin) and BA (0.5, 1 mg/L); (B) sucrose (1.5, 3, 6 and 12%); (C) Difco
Bacto-agar (0.6, 0.9, 1.2 and 1.5%); (D) peptone (0, 0.25, 0.5 and 1 g/L); (E) casein hydrolysate (0, 0.25, 0.5 and 1
g/L); and (F) coconut water (0, 50, 100 and 200 mL/L). Vertical bars indicate the standard error of mean.
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Fig. 3. Time course study of various strength of MS salt medium on callus growth of Bupleurum kaoi. Callus cultured
on the medium containing 0.2 mg/L 2,4-D, 0.5 g/L peptone, 0.5 g/L casein hydrolysate and 100 mL/L coconut water.
(A) Fresh weight and (B) dry weight was collected at a 2-week-interval for a total of 8 weeks of culture. Vertical bars
indicate the standard error of mean.
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Fig. 4. Callus of Bupleurum kaoi grown on various strength of MS basal medium containing 0.2 mg/L 2,4-D, 0.5 g/L
peptone, 0.5 g/L casein hydrolysate and 100 mL/L coconut water for (A) 2 weeks; (B) 4 weeks; (C) 6 weeks; and (D)
8 weeks of culture. (E) Browning in callus cultured in 1/4x MS and 1/2x MS treatments for 6 weeks. (F) Callus were
classified from 0 to 5 according to their increasing browning.
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Fig. 5. Saikosaponins content of Bupleurum kaoi callus grew on various strength of MS salt medium containing

0.2 mg/L 2,4-D, 0.5 g/L peptone, 0.5 g/L casein hydrolysate and 100 mL/L coconut water for 4 weeks of
culture. Vertical bars indicate the standard error of mean.
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Influence of Medium Components on Callus Proliferation and

Saikosaponin Content of Bupleurum kaoi Liu, Chao et Chuang '

Uei-Chern Chen?, Chi-Ni Hsia?, Mau-Shing Yeh®, Chin-Yi Tsao?, and
Hsin-Sheng Tsay*”

Abstract

Chen, U. C.,, C. N. Hsia, M. S. Yeh, C. Y. Tsao, and H. S. Tsay. 2008. Influence of medium components on callus

proliferation and saikosaponin content of Bupleurum kaoi Liu, Chao et Chuang. J. Taiwan Agric. Res. 57:119-132.

Medium components and their best concentrations of cytokinin, sucrose, Difco Bacto-agar, peptone, casein
hydrolysate, coconut water were separately tested for callus growth of Bupleurum kaoi Liu, Chao et Chuang.
Saikosaponins production of callus tissues was monitored. A half-strength MS salt medium supplemented with
0.2 mg/L 2,4-dichlorophenoxyacetic acid (2,4-D) was used as a basal medium (D2 medium) for callus growth. The
results showed that additional N6-benzyladenine (BA) and N-furfuryladenine (kinetin) inhibited callus growth in all
concentration tested in this study. Other than cytokinin, all factors could increase callus growth at a proper range of
concentrations. It was concluded that 3% sucrose, 0.9% Difco Bacto-agar, 0.5 g/L peptone, 0.5 g/L casein
hydrolysate, and 100 mL/L coconut water had the best effects on callus growth of B. kaoi. Various strengths of MS
basal salts in combination with the aforementioned components at the best concentrations were further tested.
Among four strengths of MS tested, half-strength MS treatment had the highest fresh and dry weight of callus growth
after 4 weeks of culture. However, the highest saikosaponin a, ¢, d contents examined by high performance liquid
chromatography (HPLC) was obtained from callus grown on the full-strength MS basal medium.

Key words: Bupleuri Radix, Medicinal plant, Cell culture, Secondary metabolite, High performance liquid
chromatography.
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Table 1. A list of insect pests of yuh—heh—bau litchi in Kao-Ping area of Taiwan (2002-2006)

22 47% > p’

T_EEI 1, H@ﬁﬁﬁ “F[ (" ‘(‘L;ﬁ‘l [\?‘:H/ 4 ﬂ\g:g\[vl:li 2>
Pl B B R

Aok 19.23% - ISERREE D o

Chinese name Scientific name Injury sites * Notes ¥
BN = ’F{T’ﬁ? Greenidea mangiferae Takahashi fl, le I.N.
?'.[ E Y Erthesina fullo Thunberg le, fl
2B R Kerria lacca Kerr st
?ﬁ%ﬁ}ﬁ LT Chloropulvinaria psidii (Maskell) le, st I
g‘-’ﬁ[ﬁ =12 Ceroplastes ceriferus Anderson Ie, st
T",?ﬁ%} 1T Planoconus lilacinus Cock le, fl, fr
TH#‘FE,?{?;? ik Planococcus citri (Risso) le, st, fr
ﬁ[}ﬁ?ﬁ ?ﬂ] B Scirtothrips dorsalis Hood le
TRE) R Thrips hawaiiensis (Morgan) fl
EX TR L) Anomala cupripes Hope le
F Igﬁ%if? = Protaetia orientalis Gory & Perchelon fr
| F A Notolophus australis posticus Walker le, fl
’F' }fﬁ?ﬁ%d’f& Porthesia taiwan Shiraki le, 1
% Conopomorpha litehielle Bradley le I
A Conopomorpha sinensis Bradley le, fr I
SR L2 Olethreates leucaspis Meyrick le
[EV P Fe T 0 Ebola celligera Meyiuck le |
[yt Zeuzera coffeae Niether st
[LI | Deudorix epijarbas Morre fr
fﬁ? N Pingasa nagniuia Guenue le
ﬁJ 4 F7'J Hybey Bactrocera dorsalis Handel fr 1
@4 g Odontotermes formosanus Shiraki tr
A B i Oligonychus litchi Lo le
.f”,@f';’q Bradybaena similaris (Ferussac) le

“le: leaf; fl: flower; fr: fruit; st: stem; tr: trunk.
Y I: economic importance; N: new record in Taiwan.
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Table 2. Survey of mango aphid damage on the flower of yuh-heh-bau litchi (Mar.—Apr. 2005)

Degree of infestation *

Locality Field 1 Field 2 Mean
Kaohsiung Hsien
Fengshan 4.73—26.35 8.74—46.24 22.47
Tashuh 2.12—18.67 7.23—23.43 19.23
Pingtung Hsien
Cashuch 1.68—29.43 4.22-30.25 15.14
Chaurjou 1.87—25.26 5.37—22.43 17.24
Average 18.52

“The flower which was infested by mango aphid.

3. PR R fi™ = e A
Table 3. Survey of cottony mealybug damage on the leaf of yuh-heh-bau litchi (Mar.—May 2006)

Locality No. of examined leaves * No. of damaged leaves Damage rate (%)

Kaohsiung Hsien

Fengshan 2300 430 18.69

Tashuh 3122 210 6.73
Pingtung Hsien

Cashuch 2502 132 5.28

Chaurjou 1903 140 7.36
Average 9.52

“Total of 10 twigs of 20 plants from 2 fields.
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Table 4. Survey of litchi fruit borer damage on the fruit of yuh-heh-bau litchi (Apr.-May 2005)

Locality Position * No.of fruits No. of damaged fruits Damage rate (%)

Kaohsiung Hsien

Fengshan P 1021 212 20.76
G 1423 924 64.93
Tashuh P 1180 132 11.18
G 1625 1091 67.14
Pingtung Hsien
Cashuch P 1232 120 9.74
G 1052 904 85.13
Chaurjou P 1621 164 10.12
G 1146 887 77.39
Average P 12.95
G 73.84

“ P: fruit on the plant; G: fruit on the ground
Y Total of 20 plants from 2 fields.

A LA S LA (C. litchielle) 75 g% JIPEHCT BT IR DT PR PJ
b 4 TR IT AL A IR % SR AL P S R [
BE PR A - 5J[ES«[ 94 5 Z = [ Ik Ut g AR IR S - R R I 16.17%
= 46.72%7\5 » T IEET 25.88% o

RS W%‘ = [ﬂ“ CIEAR NS Y =] "J: s B i (Olethreates leucaspis) 7&'[5”@}&;,2
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RETA N s dsd i PN A i AL IEI‘F/\IFJ:[[ LRSI i [ & N EEL AR f’&’F }F Wﬁ
R JJ[%’J%%”F}?EV’ :*J[ES‘J 96 &F = i fdéfﬁﬁfﬁ s [?”I/ﬁ%\[ Yz 7 JHE ;r‘?jr Fi ¥
E[l 6.45%= 12.65%7\%7 » THEEL 9.51%
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Table 5. Survey of Conopomorpha litchielle damage on the young leaf of yuh-heh-bau litchi (Mar. 2005)

Locality No. of examined leaves * No. of damaged leaves Damage rate (%)

Kaohsiung Hsien

Fengshan 1875 876 46.72

Tashuh 1907 427 22.39
Pingtung Hsien

Cashuch 1608 260 16.17

Chaurjou 1530 279 18.24
Average 25.88

“Total of 10 twigs of 20 plants from 2 fields.

6. F5IIBIH S DR
Table 6. Survey of leaf roller damage on the shoot of yuh-heh-bau litchi (Feb.—Mar. 2005)

Locality No. of examined leaves “ No. of damaged leaves Damage rate (%)

Kaohsiung Hsien

Fengshan 1624 572 35.27

Tashuh 1456 296 20.34
Pingtung Hsien

Cashuch 1584 336 21.24

Chaurjou 1480 121 8.23
Average 21.27

“Total of 10 twigs of 20 plants from 2 fields.

7 R I R
Table 7. Survey of oriental fruit fly damage on the fruit of yuh-heh-bau litchi (Mar. 2006)

Locality No. of examined fruits No. of damaged fruits Damage rate (%)

Kaohsiung Hsien

Fengshan 1427 180 12.65

Tashuh 1545 184 11.92
Pingtung Hsien

Cashuch 1498 105 7.03

Chaurjou 1791 115 6.45
Average 9.51

“ Total of 20 plants from 2 fields.
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B8 o T JR B AR I T R I S (R 10 )
Table 8. Effect of various wrapping bags on the control of litchi fruit borer and oriental fruit fly on fruit (10
days before harvesting) (fruits per plant)

Investigated Fruits damaged by * Control (%)
Bag fruits Litchi fruit borer  Oriental fruit fly Litchi fruit borer ~ Oriental fruit fly
Green nylon net 288.43 0.40a Oa 100 100
White nylon net 320.55 825D Oa 93.41 100
Paper 224.76 10.45b Oa 88.44 100
Unbagged 232.45 88.20 ¢ 1.25b — —

“ Means in the same column followed by the same letter are not significantly different at P<0.05 using Fisher's LSD test.

T 9. o U T Ji S A I T RS 3 R (BRI
Table 9. Effect of various wrapping bags on the control of litchi fruit borer and oriental fruit fly on fruit
(Harvesting period) (fruits per plant)

Investigated Fruits damaged by * Control(%)

Bag fruits Litchi fruit borer ~ Oriental fruit fly Litchi fruit borer ~ Oriental fruit fly
Green nylon net 234.30 16.35a Oa 92.94 100

White nylon net 238.25 722 a Oa 97.39 100

Paper 304.75 037a Oa 100 100
Unbagged 126.20 122.45b 8b — —
“Means in the same column followed by the same letters are not significantly different at 2= 0.05 using Fishers LSD test.
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Insect Pests and Their Injuries on Yuh-heh-bau Litchi and
Effect of Fruit Bagging in Kao-Ping Area of Taiwan '

Hung-Chich Wen*” and Tsung-Dao Liou*

Abstract

Wen, H. C. and T. D. Liou. 2008. Inset pests and their injuries on yuh-heh-bau litchi and effect of fruit bagging in Kao-Ping
area of Taiwan. J. Taiwan Agric. Res. 57:133-142.

Surveys of insects and other pests on yuh-heh-bau litchi were carried out from 2002 to 2007 in southern Taiwan.
A total of 22 species of insects, one species of mite and one species of snail were found in southern Taiwan. Among
them, the mango aphid (Greenidea mangiferae), litchi fruit borer (Conopomorpha sinensis), leat borer (C. litchielle),
cottony mealybug (Chloropulvinaria psidii), leaf roller (Ehola celligera) and oriental fruit fly (Bactrocera dorsalis)
were considered of economic importance. This report described the symptom of their injuries and percentages of
infestation. Paper bag used for wrapping fruit was more effective than nylon net to protect litchi from the

infestation of litchi fruit borer and oriental fruit fly.

Key words: Yuh-heh-bau litchi, Litchi pests, Fruit bagging.
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Table 1. Percentage of damaged fruits in different litchi varieties caused by fruit borer and fruit fly at Chiayi
Station, 2004

Oriental fruit fly (%)

Litchi variety (treatment)  Litchi fruit borer (%) With eggs + young larva ~ With old larva  Total *
Black-leaf (sprayed) ¥ 85¢c” 0b 0b 0b
Nome (sprayed) 75¢ 0b 0b 0b
71-3-13 (sprayed) 12.5¢ 0b 0b 0b
71-3-15 (sprayed) 210¢ 2.5ab 2.0 ab 4.5 ab
77-S-3 (sprayed) 47.0Db 2.0b 0.5b 2.5b
Black-leaf (unsprayed) 88.5a 50a 50a 10.0 a

“Total of the 1-2 stage young larva and 3—4 stage old larva.
¥ Sprayed with 2.4% Deltamethrin 1500-fold, 5 times, in 7-10 days intervals.
*Means within a column followed by the same letter are not significantly different at 5% level by DMRT.

R 2. BT 2004 7 g 05 HrRUE T [ R 00 AR AR B T N A r,ﬂ@ﬁ ES ﬁ%g@
Table 2. Percentage of damaged fruits of Black-leaf litchi variety by fruit borer and fruit fly surveyed on
different dates at Chiayi Station, 2004

Date Oriental fruit fly (%)

(mo/day) Litchi fruit borer (%) With eggs + young larva With old larva Total *
6/2 8.5ab” 0b Oa 0

6/9 12.5 ab 0b 0a 0
6/16 16.5a 0b 0a 0
6/23 8.0b 25a 0a 2.5
Average 11.4 0.6 0 0.6

“Total of the 1-2 stage young larva and 3—4 stage old larva.
¥ Means within a column followed by the same letter are not significantly different at 5% level by DMRT.

2 3. 72006 (2007) = FHBETE A KB AL G - HUEN O SR AL A Pl U N o, fi V’Fﬁz# e %@*
Table 3. Percentage of damaged fruits on litchi trees caused by fruit borer and fruit fly in the pest1c1de sprayed
and unsprayed orchards, 2006 and 2007

Date Litchi fruit borer (%) Oriental fruit fly (%)
(mo/day) Sprayed * Unsprayed Sprayed Unsprayed
517 39.3(9.2)" 66.0 (24.8) 0 () 0 ()
5/24 30.0 (8.4) 78.7 (56.2) 3.0 (1.9) 11.0 (1.3)
5/31 56.7 (26.8) 100 (22.4) 2.7(0.7) 20.0 (14.0)
6/7 44.0 (19.2) 100 (37.4) 10.0 (1.3) 26.0 (14.1)
Av* 42.5(15.9) b 862 (35.2)a 3.9(1.3)d 14.3 (9.8) ¢

* Sprayed with 2.4% Deltamethrin 1500-fold, 5 times, in 7-10 days intervals.
¥ Data in parentheses were collected in 2007 at about the same stages in 2006.
* Means within the row followed by the same letter are not significantly different at 5% level by DMRT.
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Table 4. Percentage of fruit drops caused by fruit borer and fruit fly in the pesticide-sprayed and unsprayed
litchi orchards, 2006 and 2007

Date Litchi fruit borer (%) Oriental fruit fly (%)
(mo/day) Sprayed * Unsprayed Sprayed Unsprayed
5/10 50.5 (40.2) ¥ 71.3 (75.1) 2.7 () 0 (—)
517 83.3 (35.9) 90.1 (46.9) 0 (—) 0 ()
5/24 79.3 (49.3) 97.3 (89.1) 353 () 24.7 ()
5/31 100 (94.1) 99.3 (98.5) 28.5(6.7) 23.7 (10.0)
6/7 100 (100) 100 (79.8) 29.6 (18.7) 28.1 (20.0)
6/14 94.8 (100) 100 (79.8) 17.0 (7.3) 20.7 (9.9)
Av* 84.7 (69.9) a 93.0(78.2) a 18.9 (10.9) b 16.2 (13.3) b

“ Sprayed with 2.4% Deltamethrin 1500-fold, 5 times, in 7-10 days intervals.
¥ Data in parentheses were collected in 2007 at about the same stages in 2006.
*Means within the row followed by the same letter are not significantly different at 5% level by DMRT.

5. B FY AT S T I A B B R
Table 5. Percentage of ripened fruits fallen on the ground showing injury by insect pests in an unsprayed litchi
orchard

Treatment Fruit damaged by insects (%)

(fruits) Litchi fruit borer Oriental fruit fly Rove beetles Drosophila spp.
With borer’s pore and a crack 100 a” 175a 25a 225a
Only with a borer’s pore 100 a 170 a 0b 30b

“Means within a column followed by the same letter are not significantly different at 5% level by t-test.
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Fig. 1. Fluctuation of population of the Oriental fruit fly in litchi orchard at Chiayi Station, 2003—2004.
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Table 6. The effectiveness of pheromone for attracting litchi fruit borer during the late fruiting stages, 2006

and 2007

No. adult fruit borers/trap/week

Date

(mo/day) Sprayed orchard * Unsprayed orchard
5/10 0334)Y 0.7 (3.5)

5/17 0.7 (6.2) 3.3(6.1)

5/24 3.03.4) 2.3(4.3)

5/31 3.03.7) 5.3 (2.6)

6/7 2.03.7) 1.3 (0.6)
6/14 3.3(7.7) 5.7 (1.6)
Av* 2147)a 313.1)a

# Sprayed with 2.4% Deltamethrin 1500-fold, 5 times, in 7-10 days intervals.
¥ Data in the parentheses were collected in 2007 at about the same stages in 2006.
*Means within the row followed by the same letter are not significantly different at 5% level by DMRT.
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Table 7. The parasitic rate of parasite of the fruit borer in litchi orchards at Chiayi Station, 2006 and 2007

Fruit with parasite (Phanerotoma sp., %)

E:::day) Sprayed treatment * Unsprayed treatment
5/10 0(0.7)" 38.0 (11.1)
5/17 0(0) 18.7 (9.8)
5/24 0(0) 16.7 (16.6)
5/31 0(0) 4.7 (2.1)
6/7 0(0) 2.03.1)
6/14 0(0) 0 (0)

Av* 0(0.1)b 134 (7.1)a

* Sprayed with 2.4% Deltamethrin 1500-fold, 5 times, in 7-10 days intervals.
¥ Data in the parentheses were collected in 2007 at about the same stages in 2006.
*Means within the row followed by the same letter are not significantly different at 5% level by DMRT.
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Investigation of Fruit Damages of Litchi Caused by

Conopomorpha sinensis Bradley and Bactrocera dorsalis

(Hendel) in Chiayi '

Shi-Cheng Hung?, Kun-Yaw Ho**, and Chien-Chung Chen’

Abstract

Hung, S. C,, K. Y. Ho, and C. C. Chen. 2008. Investigation of fruit damages of litchi caused by Conopomorpha sinensis
Bradley and Bactrocera dorsalis (Hendel) in Chiayi. J. Taiwan Agric. Res. 57:143—152.

Results of a survey of litchi orchards in Chiayi in 2004 showed that damaged fruits of different varieties of litchi
(Litchi chinensis Sonn.) caused by fruit borer Conopomorpha sinensis were 7.5-47% and 88.5% for the areas (in
Black-leaf, Nome, 71-3-13, 71-3-15, and 77-S-3 treatments) of pesticide-spray and unspray control, respectively.
Litchi varieties Black-leaf, Nome and 71-3-13 sprayed with Deltamethrin were more resistant to fruit borer, with
damaged fruits of 8-16.5% (in Black-leaf), compared to 88.5% for the unsprayed control. For all surveyed areas,
the average of damaged fruits caused by C. sinensis was 29.2% and 60.7% for pesticide-sprayed and unsprayed areas,
respectively, whereas the average of damaged fruits caused by the Oriental fruit fly Bactrocera dorsalis was 2.6%
and 12.1% for pesticide-sprayed and unsprayed areas, respectively. Thus, the survey reveals that chemical spray of
litchi is effective in reducing fruit damages caused by C. sinensis and B. dorsalis. Another study showed that C.
sinensis caused upto 35.3% of damages of litchi fruits which were ripened and fallen on the ground during the peak
period of population increase of this insect in May and June. Any probing injury of ripening fruits of litchi by fruit
borer could create a potential site for B. dorsalis to lay eggs. Therefore, control of fruit borer may be effective in
reducing fruit damages by Oriental fruit fly. Results of another survey in 2006 and 2007 showed that neither sex
pheromone for trapping male insects nor parasitic wasps (Phanerotoma sp.) was effective method for control of fruit

borer in litchi orchards.

Key words: Litchi, Conopomorpha sinensis, Bactrocera dorsalis, Damage.

1. Contribution No.2322 from Agricultural Research Institute, Council of Agricultrue. Accepted: June 24,
2008.

2. Respectively, Assistant Entomologist, Associate Entomologist of Plant Protection Department, Chiayi
Agricultural Experiment Station, ARI. Chiayi, Taiwan.

3. Senior Entomologist, Applied Zoology Division, ARI, Wufeng, Taichung, Taiwan.

4. Corresponding author, e-mail: kunyawho@dns.caes.gov.tw; Fax: (05)2773630.



S B E EH R R Y

C AHIBATER RS B RS T Z BHESET] > FIB RS oo aR & Hocka s

B B BAPTEGHE EE -

o - BNEERIER GRS EE - FE - E - 5iE MR - 5 35 -
fEEm (RIS - RE (BTNEER) - BRSO RS - BEEMNER > 230 DITHEE 10
EORIEBEE] -

WoERE - BNRERERGHR I EEFRBRHES - FTHEOEENE - (B IR » 2300
T 4 FIRUEBEA] -

~ TRHFELIFR A B AR - AR R E TFRES—0 (NEHBEEE - (iR i g

FORE A1) - SCRabL Ad K/ N MR (B 29.6 2493 > B 21 24%)) Wif%{7% (double space) $T7 » 12

SRS BB  INEIE L TTTEE 3 A0 A5 2 A9z I EHE T ERES T AR aEs

FEHAE S - EEETE > P LIMHEAEE - A0 Times New Roman ST © TERCFHE 48 > AIIE 4% - 5

BTl BESGHER AR SR— EE TR - DIFESE B ISBR S -

~ R

B H: EEE GRS NIEE o WHIERE (Running title) (FHRE 12 F2LAR) - BB E R NRE
HEEETI > BFE-TREARE - BN/ - SREAIEERE RN -

£ #H: (FHEERED > PR TFRERE S AR RS  (FE AR T AL LR
PLo” 1HRE > 82— ABTIN “and” ZEAE > HLFESR 50 Chen-Seng Huang, Chen-Chang Chen,
and Chyr-Guan Chen » &—{EZZE/NE - LIERBAFT BRI BT - WBPWERBEN B T8-S5
SR E BT - RME B EEREIESE—F -

O RO - BB - FECRIEMIER - £R - EE - BT - BB RS S IENRE
PEH (Key words) » BREEEITHBAME  FETE SRS —FRERE - ELAEAERT
SERBIFAN - D (38) AEEFREANE (b)) O BIVESIZ % HABEE D (3E) 3
PHEERRSE > MR AERE - B SBIVEE Z/NE -

A A KFEBEEIE (INTRODUCTION) - #1582 5 (MATERIALS AND METHODS) - #& &8
(RESULTS) ~ &5 (DISCUSSION) -~ #55% (CONCLUSION) ~ E&3f (ACKNOWLEDGEMENTS) +
5IFA3CRK (LITERATURE CITED) - fREEE ~ BUE AR - 8 - 3N - W - EEHE
RLRMEESY » SR ARG > TR (U0 CUABHEEBERS > IG5 (41 ~dEgkE
R 1% « MHEEEA 1 © SRRSO AE D BEES EET BB AT RN 0 L
BIRRBE ARG - BETREE (heading) B{TEMELEEEIZAT - /NEEREE (subheading) HE##
B/ NEHTCE -

1~ B—RAEIE HIRESL - ZHLL word A% THESUE » EEEEE - WP HRIER D
L3R 1. (Table 1.) » 38 2. (Table 2.) Z7E5E -

2~ e FARERENE PSR GY] - SR SRIE T - RNVEE RANB LS EE - S
KEMTSCE > B —FZE—FRREN - SRNE -

3~ RARIEMDAT  FCEBHARIATT IR « H—SARMEAE S PR RS - ISR -

4~ RPANEATERN - EHIINGE - Blz, y, x,. SV NS BHEIE B TR TR
L o FAG{ETIHEHR -

5 MEEMER I EEER - BEEREE -



1~ FHEERR R GRS BHSEREH e (HEEZEREID b - WLIESERE - fELISEET eI
BRI 2 EIFRERFIED - TSRy -
2~ EINEEE - FEREITEREE - sCCARESREE IR 1K -
3~ BEDOCEARBFA WL/ S0%FEEEH - SRR ERRa R  arER e
BH - FEHNREERETIESREE o BRARERAE » FEDDERBIR AN IR AR/NLCREERRTE (25 cm < 18 cm)
RHE -
4~ EREEIEA T HEARRE S ERS)  WHESCRHERNER I 2B 1 (Fig. 1) - B 2 (Fig. 2)
SR - R AR DMERI - hrr BRSSO R o JISRIARE
5 BREFHEISY - SRR ERE
6 ~ WBF - B S EET LRt R EEES - IR PEEISER -
T H ROEE > ARAY - BEREE - SEETIEE -
[ Rk -
1~ 5H8R (Literature cited) —FEEREE @S [FHZ 200 - SUBCUE S 220G AT - 58 - ad
B2 S R B S B R e S ¥R R T | FH SRR SRR SRR 1 B BRI DARESR 400 (Sung
1991) ~ (Lo 1991, 1992) ~ (Chen & Ho 1983) ~ (Sung 1991; Hsu er al. 1992) » BFH B3R -
2 RFALIESCIRTT - DT ET - (R AR LR RS -
3 R EEHELDITISS > REaiEE - R EE - T B 'l
4 - BRTFIAE 4GRS HoiEE 5=0E525 R (Biosciences Information Service, 1992) Hkfi:2 “Serial
Sources for the BIOSIS Previews Database” ©
5 AREREAT
(1) RIS | P AR E 22 AT
Hsu, S. H., T. Y. Chung, T. C. Kuo, and S. F. Wang. 1992. Studies on the micro-climate of
greenhouse. 1. Light environment of greenhouse. J. Agric. China 157:34-43. (in Chinese with
English abstract)
() Frpare s | O B R A
Sung, J. M. 1991. Nitrogen metabolism of rice. Chinese Agronomy Press. Taipei. 100 pp. (in

=i}
H-

Ju

Chinese)
() RePaCE S | RO B AR
Yang, C. M. and C. Y. Lin. 2003. Studies on rice precision farming system. p.1-12. in: Rice
Precision Farming System. (Yang, C. M. and C. Y. Lin, eds.) Agric. Res. Inst. Pub. No. 105.
Taichung. 252 pp. (in Chinese with English abstract)
(4) Flepases s | FA SO B RS & BT
Chang C. A. 2001. Application and extension of virus-free seedling for the control of virus
diseases of passionfruit in Taiwan. p.31-38. /n the Proceeding of Symposium on Application of
Healthy Plant for Control of Plant Diseases. Taiwan Phytopathol. Soc. Pub. Taichung. (in
Chinese with English abstract)
Ty~ BEAT - HEEASE - SRR ORI
|~ BT R BTN B DRMAS T BADSGERRR Wl Ilm~2g 3 L4 ml - &H
M ME A2 GBI T
(EREE - AE (km) ~ AR (m) ~ 2445 (=E3K) (em) ~ 4 (22K (mm) ~ Sk (um) -
@QEE (W) A (ke)» A% (9) ~ ZIE (mg) ~ pg ~ AME (1) -



BFER (V) 2T (L) ~ &8k =ZF) (mL) ~ pL -
O : A (ha) » FHAR () ~ FHAS (em?) -

SR REK (C) - RREREE (K (EZEMEERE) -

- [EFRE ¢ BF (hr, hrs) ~ 43 (min, mins) ~ ) (sec, secs) ©

CREEH M) THOZ—EE (M) - g5 N~ Tag—EE (mN) -

~ BTN g

B #55  Y (av) ~ K (ca) ~ AR (diam.) o

SRR BRRTIERERE O TSR TS .

CRETAHT C CEEEEEMOKHED Y BRI R RS Lla s b o L ORI IEINEE SR
P (B0 P<0.01) ; ARG EEFERIE S - FIAEBREL () ~ BUERE R) ~ BERH (ov) - HEus
7 (se) & -

[e=BEN BN e VU S B e ]

 EMPEBRA LR TEOR B TRERE © BAEE A B ERPE - AERE

U Citrus sinensis 3 88 ZR RS > BAMREE—FRBINGE < BLEE - U C sinensis - £Y)E4L
A R IR f 2 -

A TR A AR EYERSESR  AHITIRER B LR R - SRR S %

TFETHEE SR BB TR (IBMARARIN SO B » 0 Word fREEA) - dEEEE&
BT AR - PREREAET I, > (FELERRAIRE - S48 E O A S -

AR R AT - RS 6 - TIBHE AT - SR BT

B M R 5

RS R B @R EORERTIE > ATURIERhENZR 50 4 © 2 G EIR RARENANENEE F s fa A B

» HACREFE AT THEFERHE IESHHTE -



& 8 R ¥ & %
(ReFREHMR)
EE+t5 B4

HhE RN H HHRR

BT AR B OIE
w5 o A
T H. 2 THE B2 R BB
wREBEZE
S| 2 A ¥ (%)
fEMDME B 4 W (2 F)
2 F k B E R B &YW E H B
OB OE O AE ok B B HE
ik 3 B o (%)
WmoE o e R
EmE|: = % B (£%)
BORK MEOBR T & # & F
EEiE : T F %R (%)
ROk AE RO & R £ OB FE G
ETE K B 2 (£8)
® 2 AR F & B
BEME: ¥ B 5 (2%F)
| % 8 (RF)

ABHFERERRAATEN ML S RREEELE



Vol. 57, No. 2 June 2008

JOURNAL
OF
TAIWAN AGRICULTURAL RESEARCH
(Formerly Journal of Agricultural Research of China)

PUBLISHER: Chen, Bing-Huei

EDITOR IN CHIEF: Fang, Shan-Jen

EDITORS:
Wu, Yi-Yan Chen, Ying-You

EDITORIAL BOARD:
Ann, Pao-Jen (Plant Pathology) Guo, Horng-Yuh (Agriculture. Chemistry)
Huang, Sheng-Chung (Crop Genetic Resources) Ou, Shyi-Kuan (Crop Science)
Pan, Te-Fang (Agriculture Economics) Tsay, Jyh-Rong (Agriculture Engineering)
Wang, Chin-Ling (Applied Zoology) Wu, Min-Tze (Biotechnology)

EDITORIAL ADVISORY BOARD:

Chen, Bing-Huei Chen, Chien-Chung Cheng, Edward Yun
Chien, Shiuah-Yuh Deng, Ting-Chin Hsieh, Ting-Feng
Hsu, Hsin-Tszu Huang, Chao-Chia Huang, Li-Duhng
Liang, Lien-Sheng Liou, Tsung-Dao Liu, Sin-Yie

Liu, Tsang-Sen Lu, Hsiu-Ying Shih, Jau-Chang
Tsai, Wu-Hsiung Wen, Hung-Chich Yang, Chwen-Ming

Reviewers of the related fields are also invited from universities and other research organizations.



BEEEREEL T EEE ]
Ht R % (TR B g RSP
217 A PR
3 = Al i
o ik EHREREREEE A IR — TR
4 HE © htpp://www .tari.gov.tw
& 25 1 (04)2330-2301~5
Bl 8 & B EBEEERAE
M b ARTEECHSEE /G
T ZF: (04)2286-1600
HREH © i HEFEAH=1H
BB R IRULES 400 e LE 6 B
Bah 0 (04)2226-0330




June 2008

Journal of

Taiwan Agricultural Research

(Formerly Journal of Agricultural Research of China)

Vol. 57, No.2

Research Reports

Xenia Effect on the Kernel Weight and Pericarp Characters of Maize

GUANTZTAUNISHICN..........c.cvevriiciineirericneneererecacseie st oo RO ROITAN I S SRS 85

Effect of Flooding on Management of Phytase-Containing:Potato Tubers in
the Harvested Field

Lit-Fu Chen, Min-TzeWu, and HSiu-Ying Lu..........ccccceeieeeererereres bonteenerererenen s 2 »... w4 95

Rice Expressed Sequence Tag (EST) Automated Functional Analysis System

Hsiu-Ying Lu, Cheng-Tao Chen, Chun-Tang Lu, Yi-Chia Chiu, and Meng-Li Wei ..........é...0.. 103

Influence of Medium Components on Callus Proliferation and Saikosaponin
i Content of Bupleurum kaoi Liu, Chao et Chuang

Uei-Chern Chen, Chi-Ni Hsia, Mau-Shing Yeh, Chin-Yi Tsao, and Hsin-Sheng Tsay................. 119

Insect Pests and Their Injuries on Yuh-heh-bau Litchi ‘and Effect of Fruit
Bagging in Kao-Ping Area of Taiwan

Hung-Chich Wenlandiising=Daollfions ...l O B 133

Investigation of Fruit Damages of Litchi Caused by Conopomorpha sinénsis
Bradley and Bactrocera dorsalis (Hendel) in Chiayi

Shi-Cheng Hung, Kun-Yaw Ho, and Chien-Chung Chen ...............ccccoovviuirieerenreree i 143

ISSN 0022-48uy7?

Council of Agriculture Taichung, Taiwan, Republic of China ol770022!484003

TBEAHSERERECERREEGTE_NN\R  ERRNRTEO=0N S AR GPN 2009500560
EfE : TEE—GATT

Published by The Taiwan Agricultural Research Institute, ||
v




