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Table 1. The breeding procedures of Taichung sen 198

2001 2002 2003 2004 2005 2006 2007 2008 2009
Year
I I II I II I II I 1II I II I 11 I 11 I 11
Generation Ci'r:’:s ci:ﬁ;g BC,F, | BCE, | BC/F, | BCE, | BC,F, | BC,E, | BC,F, | BC,F, | BC,E, |BC,F,|BC,F,, |BCE,. |BC,F,s|BCFL. | BCE,,
Line CSY890
1 1 1 1 1 1| (D)D) (D)1 (1) 4=(1)
TCS10 ) . . 2 2 1.2
x ) +@1-6)+3)+G3)
TCS10/IRBB57 - : .
18] 9 7
Line No. 1000( 18 9 ¥ 4 3 2 1 1 1 1 1 1 1
Trial
Plant 8 x45 | %45 [x120 [x120]|x120|x120|x120[x400 [x400|x400|x400|x400|x400
Line No. 9 7 4 3 2 1 1 1 1 1 1 1 1
Sclection
Plant 24 11000 18

Crossing: TCS10/IRBB57, Back-crossing: TCS10/TCS10/IRBB57
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Table 2. The agronomic characters and yield of Taichung sen 198 in advanced yield trial

Cropping . DM PH PW FR GW Yield
Variety PN SN
season (day)  (cm) () (%) @) (kg/ha) (%)
TCS198 116+1* 109+8* 3.1+0.1* 11+2® 131+03% 87+03* 25.7x1.1% 7,117+413* 118.9
| TCS10
(CK) 120+1° 114462 2.5+0.58 12+2% 118+24% 77+04> 25.0+1.0*° 5,984+677° 100.0
TCS198 107+2% 93+3% 1.6+0.2%8 13x2%  87+04* 70+08* 22.3x1.1% 3,745+397% 123.7
I TCS10
(CK) 103+6% 91+2* 1.7+0.2% 11+1* 103+09% 58+13* 23.0+1.1* 3,028+980% 100.0

Data shown as meanSD.

DM: days to maturity; PH: plant height; PW: panicle weight; PN: panicle number per hill; SN: spikelet number per
panicle; FR: fertility rate; GW: 1000-grain weight.

ab: Different letters mean significant difference with CK by Fisher’s 5% LSD.

= Bl 198 St E G SRR E 7 & (kg/ha)
Table 3. Grain yield(kg/ha)of Taichung sen 198 in the regional yield trials

Cropping . Location Average
Variety . -
season Taoyuan  Chunghua Chiayi Pingtung
TCS198 6,405 8,571 7,308 6,944* 7,307*
| TCS10 (CK) 6,239 8,199 7,307 6,194 6,985
LSD (5%) 846 560 305 650 306
Comparison (%) 102.6 104.5 100.0 112.1 104.6
TCS198 5,226 3,122* 2,597 3,648*
I TCS10 (CK) 5,266 2,549 1,969 3,261
LSD (5%) 327 194 854 308
Comparison (%) 99.2 122.5 131.9 111.9

*Significant difference with CK by Fisher’s 5% LSD.
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Table 4. The yield components of Taichung sen 198 in the regional yield trial

. TCS198 TCS10 (CK)
Crop  Location
PN SN FR (%) GW(g) PN SN FR (%) GW (g)
Taoyuan 16 93 92.1 23.7 14 100 90.0 23.3
Chunghua 15 120 88.0 25.7 14 124 83.9 27.0
| Chiayi 14 122 90.9 26.0 14 107 88.1 27.2
Pingtung 13 127 84.0 24.9 14 115 83.9 25.0
Mean 14 115 88.8 25.1 14 111 86.5 25.6
SD 1 15 3.6 1.0 0 10 3.1 1.8
Chunghua 14 114 84.0 24.7 13 111 82.0 25.5
Chiayi 13 88 80.4 22.7 13 83 76.9 23.4
1 Pingtung 14 107 68.4 21.3 18 94 64.6 215
Mean 14 103 77.6 22.9 14 96 74.5 23.4
SD 1 14 8.2 1.7 3 14 8.9 2.0

PN: panicle number per hill, SN: spikelet number per panicle, FR: fertility rate, GW: 1000-grain weight.

R~ Bl 198 S e SRy R 2 MR
Table 5. The agronomic characters of Taichung sen 198 in the regional yield trial

. TCS198 TCS10 (CK)
Crop Location
DH DM  PH(cm) PL (cm) DH DM  PH(cm) PL (cm)
Taoyuan 82 111 109 24.6 84 113 107 25.0
Chunghua 84 117 112 26.2 85 118 109 26.3
| Chiayi 101 139 110 254 103 140 108 24.4
Pingtung 90 135 98 25.1 91 135 95 23.7
Mean 89 125 107 25.3 91 126 105 24.9
SD 9 13 7 0.7 8 13 7 1.1
Chunghua 72 109 96 245 71 109 93 24.4
Chiayi 71 110 101 24.8 70 109 99 24.1
1 Pingtung 68 106 97 23.0 68 106 93 23.5
Mean 70 108 98 24.1 69 108 95 24.0
SD 2 2 3 1.0 1 2 4 0.5

DH: days to heading, DM: days to maturity, PH: plant height, PL: panicle length.

| FH 2008 ~ 2009 £F 2 fill < B B S BR U RE 1R HURE R TR E AT B IR (R N) T AL > &
il 198 SERYRLE th 3 - SOl AL - NI ES —PIFAV R A EE (541 g/L )RS
Ffill 10 5t 2 139 55 HIfE S 7 90 HIHSERORRE —HIfFEL S dfill 10 &t 7.5%:
O R B G (— I & 012~ IR fy 0){EAY & Al 10 5% (— HA1F & 0.40~ JHI{E & 0.19)
FoRE O BB - SRR B AT -
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Table 6. The rice quality of Taichung sen 198 in the regional yield trial
. VW  BR HR BrL AC PC GC

C Variet BrS TL WC WY WB ASV GT
P gy ) ) (m) %) (%) (mm)

TCS198 541* 78.1 59.3* 650M | 3.3 0.06* 0 006 59 I/L 155 6.03 100S
I TCS10

(CK) 528 784 518 653M | 3 025 0 015 60 L 159 6.21 100S

TCS198 534 780 539 65M | 3 0 00 59 /L 184 7.13 98S
I Tcs1

(é:KS)O 527 781 559 669L | 3 019 0 O 59 /L 183 691 99S

VW: volume weight; BR: brown rice percentage; HR: head rice percentage; BrL: brown rice length; BrS: brown rice
shape; TL: translucency; WC: white center; WY white belly; WB: white back; ASV: alkali spreading value; GT:

gelatinization temperature; AC: amylose content; PC: protein content; GC: gel consistency.
*showed the significantly difference between two varieties.
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Table 7. The palatability of Taichung sen 198 in the regional yield trial

Crop Year Variety Appearance  Aroma  Flavor Cohesion Hardness Overall .
sensory evaluation
TCS198 -0.167B  -0.056B -0.333B -0.333B  0.389B -0.333B
2008 TCSI0(CK) 0 B 0O B 0 B 0 B 0 B 0 B
! TCS198 -0.167B 0 B -0.222B -0.222B 0.445A -0.167B
2009 TCS10(CK) 0 B 0 B 0 B 0 B 0 B 0 B
TCS198 -0.111B -0.111B 0.056B 0 B -0.111B 0 B
2008 TCS10(CK) 0 B 0 B 0 B 0 B 0 B 0 B
! TCS198 -0.125B 0 B -0.063B -0.188B 0.625A -0.125B
2009 TCS10(CK) 0 B 0 B 0 B 0 B 0 B 0 B

BeAbh - W e E R B A (R E R & 8 KRG R o AR R B B R M A e 4
SETHD > B Al 198 SREYEEOK E ~ SRAISMNE BB ERIEEIRE > HENRAEELES
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Table 8. The abiotic stress preformance of Taichung sen 198 in 2008-20009.

Preharvest Panicle

. Culm strength Cold tolerance . .
Crop Variety sprouting threshability

Lodging Scale Response  Scale %  Scale % Scale

| TCS198 Erect-Bending 2 R 1 17.3 1 31.0 7
TCS10 (CK)  Erect-Bending 2 R~MR 2 21.1 1 26.0 7
I TCS198 Erect-Bending 2 MR~S 5 23.8 1 6.1 5
TCS10 (CK)  Erect-Bending 2 MR~MS 4 49.3 5 8.9 5

R: resistant, MR: moderately resistant, MS: moderately susceptible, S: susceptible.

= maERURE

A B fE AL 2008~2009F A B AV &S R AN AR T - & TRl 19857 EH e B Hy te & F 4k 23R T it
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Table 9. The biotic stress performance of Taichung sen 198 in 2008-2009.

o

TCS198 TCS10 (CK)

Damage

Scale Response Scale Response
Leaf blast 2~7 R~S 1~-6 R~MS
Panicle blast 3~7 MR~S 1~5 R~MS
Bacterial blight 7~9 S~HS 9 HS
Sheath blight 2.7~7 MR~S 3~7 MR~S
Rice stripe 0 HR 1 R
Brown planthoppers 7~9 S 5 MR
Smallbrown planthopper 3 R 3~5 R~MR
White-back planthopper 5~7 MR~S 5 MR

R: resistant, MR: moderately resistant, MS: moderately susceptible, S: susceptible, HS: highly usceptible.

Mm-S E

B 19855 1Y EAE BB 4L R (= ) T A ﬂ;ﬁfﬁﬁﬁlﬂ%?ﬁﬁﬁﬁ%«é&m&%?a%

W ARG TEEA B A R R105R Ay R %&/EJFE%%E%&@&& SE RIS ER -
BEBREERNAESRZAE MO ERINHE > BERAEHESRRERER z&m@
I 14 e I 22 120 kg > HCAE R B BEE Y £ 18.6% » S F EAE 120 kg/haB1160 52200 kg/ha”
[ B 72 B R B RoRASERE —IIES A EEH S 120 kgl oA RIFNERR
3 o

HHE ZAFERBER TN EHESZEASERNERERRE > RAEETEAEM
B fl109t RS - HEHBEERN A RS ZHEZ M EZRIRHE  EERAHEZRE
W E AL ZE 160 kg > QI 2R E - AL ARBERERATESAHEZENE I
EHE FH 120 kg ~ 55 — HA{E i F7 120~160 kg - BTE A8 2 SUR -
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Table 10. The response of agronomic traits from nitrogen application for Taichung sen 198

. Nitrogen level Daysto Plant height Panicle  Fertility Grain yield
Crop  Variety . .
(kg/ha) heading (cm) No./hill (%) kg/ha!  Index
80 85 116 16 92 5,887 b 100.0
TCS198 120 85 117 20 93 6,982 a 1186
160 83 120 16 91 7,261 a 123.3
2018 200 83 119 17 93 7,573 a 1286
0 80 86 109 15 88 5647 b 100.0
TCS10 120 84 112 15 88 6,427 a 113.8
(CK) 160 85 115 16 89 6,688 a 1184
200 85 114 16 90 6,786 a 120.2
80 66 109 15 75 4,031 b 100.0
120 67 108 18 73 4,029 b 100.0
TCS198 160 65 111 18 74 4,756 a 118.0
2017 200 64 112 18 77 4,618 a 1146
(D) 80 66 106 14 79 3,911 a 100.0
TCS10 120 66 104 15 69 3,956 a 101.2
(CK) 160 66 106 16 68 4,376 a 111.9
200 65 109 13 72 4,069 a 104.0

1 Means within a column followed by the same letters are not different significantly at 5% level.

bal

- R AL AR ERIEE

()RR e B R AR
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1985R > 200 R AKIR T - o3 Al F 1~4M H 2 & W dnH S IR & Rl 1058 Ry R BLAHE (P9 & B
&) > BN AL AR 55 R BT R YRR AE 200 (R R B T B B ok S (7 FT 4 F - 2017
F—IFsUBRAI & R R ) EUR > AanfE it =00 R AROR A 1-3( A ek ianH BH R &
o Rl 1055 ] a8 BAR: - 1 E 2 (e A1 H 1R MR OR BROMEL ~ CInk ~ REVEBLARETEIHE Z 5
TYIHE T o B REEE -

SRB R B &S R > AR an AR S I F By A 2 R I (5 MR - 1 20 8 I 22 A1
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Ft— ~ Gl 198 SRR R < Bk anE (2016 4 2 HAF)
Table 11. The palatability of differently storaged Taichung sen 198 harvested from the second crop in

11

2016
Month Variety Treatment Appearance Aroma Flavor ~ Cohesion Hardness Senso_ry
evaluation
TCS198 -0.035B 0 B -0.017B -0.052B 0.070B  -0.052B
Room temp.

1 TCS10 0.018B 0 B -0.03B -0.052B 0.070B -0.070B
TCS198 17 -0.052B 0 B -0.03B -0.053B 0.070B -0.035B
TCS10 -0.035B 0 -0.052B  -0.053B 0.070B  -0.070B
TCS198 -0.058B 0.019B -0.078B -0.097B 0.097B -0.078B

Room temp.

) TCS10 -0.019B 0.019B -0.058B -0.097B 0.078B -0.078B
TCS198 17 -0.019B 0.019B -0.039B -0.078B  0.097B -0.039B
TCS10 0 B 0 B 0 B -0.058B 0.058B -0.019B
TCS198 -0.050B 0 B -0.075B -0.075B 0.100B -0.100B

Room temp.

3 TCS10 0 B 0 B -0.075B -0.075B 0.100B -0.100B
TCS198 17 -0.050B 0 B -0.025B -0.050B 0.025B -0.025B
TCS10 -0.025B 0 B -0050B 0O B 002B 0 B
TCS198 0.066B 0 0 B 0 B 0 B 0.066B

Room temp.

A TCS10 0.044B 0044B 0 B -0.044B 0.066B 0.022B
TCS198 _— 0.022B 0.022B -0.087B -0.022B 0.066B  -0.044B
TCS10 0 B 0.022B -0.044B -0.044B 0 B -0.022B
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T+~ Gl 198 SRR R < Bk anE (2017 4 1 HATE)
Table 12. The palatability of Taichung sen 198 harvested from the first crop in 2017.

Sensor

Month  Variety Treatment Appearance Aroma Flavor  Cohesion Hardness .y

evaluation
TCS198 -0.057B  -0.019B -0.073B -0.105B  0.027B  -0.094B
Room temp.

L TCS10 -0.035B  -0.063B  0.015B  0.005B  -0.057B  0.016B
TCS198 17 C -0.097B  -0.019B -0.039B -0.058B  0.097B  -0.058B
TCS10 -0.039B  -0.019B -0.019B -0.019B -0.058B -0.019B
TCS198 0 B 0.044B -0.066B -0.066B  0.066B  -0.066B

Room temp.

) TCS10 0.022B 0.022B 0 B -0.044B 0.022B 0 B
TCS198 7 0 B 0.044B 0 B 0.044B  0.022B  0.044B
TCS10 0.022B 0.022B  0.022B  -0.022B  0.022B  0.022B
TCS198 -0.048B 0 B -0.048B -0.064B 0.095B -0.064B

Room temp.

3 TCS10 0 B 0.016B  -0.048B -0.064B  0.095B  -0.032B
TCS198 7 -0.016B -0.016B 0 B -0.048B 0.080B -0.064B
TCS10 0.016B 0 B 0.032B  0.032B 0 B 0.032B
TCS198 -0.219C 0 B -0175C -0.241C 0.197A -0.219C

Room temp.

A TCS10 -0.044B 0 B -0.044B -0.044B 0.066B -0.044B
TCS198 7 -0.066B 0 B -0022B -002B 0 B -0.022B
TCS10 0 B 0 B 0.022B  0.022B -0.022B 0 B

(E) 2 BB Rk E

73 I 20164 —HA(E 52 20174 — AU FE Z PR R i - BT S BB R E &R (R +=)
BUR @ 1220164 HfF £ 2 & TRl 1985% 2 /% BB bk an B 3 Bl & A b 5T 3 IR Y & oAl 1057
MHIE(B&R) » 20174 —HAMERYSE RN Bl &5 PRI L05RAH [F] (BAR) - 47 & 2(E A FHY & MR dnaT » A
i e 25 T % BB R Y i B R BRI B 5 Rl 1098 AH L -

F+= - Bl 198 BEA AR B RS E
Table 13. The palatability of cooked rice of Taichung sen 198 after cooling.

Crop Variety Appearance  Aroma Flavor  Cohesion Hardness Sensory evaluation
2016 TCS198 -0.039B 0 B 0 B 0 B 0.039B 0 B
(1 TCS10 0.039B 0.019B  0.039B 0 B -0117C 0.039B
2017 TCS198 -0.078B 0 B 0 B -0.058B 0.058B -0.058B

M TCS10 -0.019B -0.039B  0.019B 0.058B  -0.019B 0.019B
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51.8% » 55 " HAfEAIEL & s A0SR AH L - HOL R & 48R 58 — ~ —HAF & /50.12820 0 35
53 B BHBE AR A & Bh Al 1055 17 0.40820.19 -
4B SEE - TR -
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Z3EAR/E -
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& Al 1985 Y FE 3k R —HAME 5 17.3% (B 1%%) - 56 —HAF f523.8% (&1 »
FORA SR T8 E32F > HIp RS A2 21 4 4 Pl 20FE B 38 5P VIR R b i -
AL TE S —HIE F531.0% (B74R) > 55 —HAMF 556.1% (B5%K) » BUREMRAI LR T5F -
G IRRURE -

5. 5580 7 s A BRIk -

& Pl 19857 HY Ji s T M AR E &5 R U > ¥ B TEA R R 58 I MR ORI A B

Pt s Bk - @ MEN B GUME  B B R RE AR TN A TR » RO E S LR -

[l — ~ &l 198 B 2 HE R - R~ Bk
Fig. 1. The plant-type, rice grain and milled rice of Taichung sen 198

+ - W BSRBURET A

B8 127 /K RE T sl — MR 28 & sl B o RIS P 1T 4 — A BT T Aol » TH B LS EIR
PE - MR ~ B RS R R M - RV - B EEAR - SR - REEAR - B THERE KE
KB FSLIERE AR SRR 20084 5 — HAYE 22 20094 55 —HATE - &2FEMEIAEAe € 2 & IH
WAL -
(—)EIR R E
FkE & B2 2E L RS T AT R B B e - sl H BRIEFP HES 1) - 41T & 1T 108k
ZRHE > TTIREE F530x15em > 2818 » FAEHIH S E & /5200 kg » DISHEFIRIZE - EI(K
HEE RSB 1 E)3E—F) 5@ 7RI &) 9 ) -
()i &M E
Pk E R B R RIS S & B e e - A EZRRET AR E— - ZHifER
TE ML HH (seedling stage) M1 4 FE T Bk HA (panicle initiation stage) AV 2EM: - S8 —HAE R B #E74 »
NEFPHES » — B4 - A e I B R ML e B - (Mo 2 i o~ BE 0 R A R BVETH H HI I 4k
18 R Rk Rt B = (R) » 3B SE — ML TS 7 R = (86 5E (MR) » 58]
RE-FEMLERHERWMS) TR AE2HRERET - SEEYE - JEREZEHEZSE
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(S) > 94 Ry B ARIEHIE(HS) - 5 “HATEIR BB ISt fd i - BABRERIAFHEY » B - R
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Development of Indica Rice Variety ‘Taichung
sen 198° !

Jia-Ling Yang® and Yi-Chien Wu®

ABSTRACT

‘Taichung sen 198 (TCS198)’, an indica rice variety, has been nominated and
released in June, 2018. TCS198 was compared with check variety ‘Taichung sen 10
(TCS10)’. The growth durations of this variety are 125 and 108 days in the 1% and 2™
cropping season, respectively; and the average plant heights are 107 and 98 c¢m in the 1*
and 2™ cropping season, respectively. Both of growth duration and average plant height
are similar with the check variety, Taichung sen 10 (TCS10). Average grain yields of
TCS198 are 7,307 and 3,648 kg/ha in the 1* and 2nd cropping season, respectively; and are
4.6 % and 11.9 % higher than TCS10, respectively. In addition, TCS198 has advantages
such as high grain volume weight, high ratio of head rice, good appearance and
palatability quality. Furthermore, TCS198 is suitable for machinery harvesting due to its
good resistance of lodging and moderate panicle threshability. For the aspect of pest and
disease resistance, TCS198 has the good resistance for rice blast, rice strips and smaller
brown planthopper. However, the resistance to cold of TCS198 is unstable in the late
growth period, consequently TCS198 should not be transplanted after the solar term
‘Beginning of autumn’ to prevent from cold damage in the mature stage. On the other
hand, TCS198 has the bad resistance for bacterial blight, sheath blight and brown

planthopper, therefore timely prevention practices during cultivation is necessary.

Key words: indica rice variety, Taichung sen 198, rice breeding

! Contribution No. 0947 from Taichung DARES, COA.
? Assistant researcher of Taichung DARES, COA.
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AWt 72 0 54 AE HE (Areca catechu L.) & + Jz 18 il Z (Arecoline) ¥f 18 55 1% (Pomacea
canaliculata Larmark) 3 5 - I 58 FH i £6 (Cyprinus carpio L.)AY4h sk oMt fa gt -
eSS HE R ERAE REUR - (EE T (R S1296 hriy B0 (LCso) F295%E
JEIRE (LCos) 77 7 £588.24 52163.76 mg/L » FEMFTET-7KHZEHUIHY L Cso 52 L Cos 77 i1l F512.37
F223.31 mg/L - FEREZEATLCs0 52 LCos 73 71 550.17 520.52 mg/L - FHRSFG AR R s st 5 » it
FHAEMITE T3 K 16 kg/0.1 ha 1B 220.24 kg/0.1 ha » ¥ 1EF5IRH 7625 77 1 £591.8 5:96.8%
BTSSR > FEREHE TS 196 hrify30% 2L SE - (LCao) K2 LCso%3 1] £526.04 523069
mg/L - A& KR ZE V)L Ca0 52 L Cs0 73 731 59.29 52 11.0 mg/L » #&HFZEHY L Ca0 f2 L Cs077
A1 5525.73 5:30.49 mg/L « [fl] H. » &SRR AL 2 (G B A IS B TR - 1B R A
SR RE - ATRETE Ry VB E AR IR -

BASEEE : IERDIT - MR - 1REEIE - @ Bk

T

ME T (Areca catechu L.)ZFEME T (Arecaceae) Y i k& A » 43 AR FAENFE ~ EIJE ~ BB ~ &0
AL~ &fif ~ ZRE - FBRPEEE R BB TN MR D) Ry E ML E BAVLSRIEY) o MBS BT 1 R UH IS
VIR B EE R ik > BA(RHENAL - PEBRZF A8 ~ ARSI - Ui - BB R A FE I S EEAO -
TERTE &2 & 2 EEY) —AEY > &Y aE DUEREZ (Arecoline) & & A ERZYE S
7.5 mg » HR RIEME R i (Arecaidine) - FAFEZY)E (51.5 mg @0 > WEIEEREHERZ
& (muscarinic receptor) » ¥ A RS HELT BB H A 2D - i H > AEHRIE Y IR T ER
K BEFE Y # B 42 (Lymnaea acuminata) 5 7 1Y% B2 4 (14.19)

5 25 1% (Pomacea canaliculata Larmark) iz 17> e 5 M 65 F #2081 e S A Fi AR S 1 A%
Kl > 19794 5| #E 2B B TH - B EZE R ATEHE - /F e FHIBE - 19804 A K
BfE > BEPENESEZE - MH > SNSEREHZE KEEYSHEEHEERN -
ERESES EERER > WEEEEENHEEIET  SHBIERKERRZS > E5EM

TR B G R T SR RIS T 56 0949 5k -
TBt R B g E PR EEN RISRIIEE -
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RV o B E N AR SN A s - HeBEZ NG EHRENRE 4 &Rt EEE
£ FAEHEEREEE G - Kt BAKBERENEYEEMSUEMERT INEREZ
FIRFZE () o 25k By %5 (Camellia oleifra Abel )FETHEHE B THYEE » & &8~14% EE
(saponin) » #% 2 R IE A 7K HIE S IRRYPE 5 R0 - 77K & F M e /K A4 fa s e i = 1Yy
M REGS29 [FRE IO RIEREET ARSI " RSl REEM , - T AR
WS ENY) - (E RN G BEY) Z RSO -

AR S S FERNAE T MBS R P E SR AR W T e B Rt e st
IrAfr > DAREAG B RRTE - BOAE M 22 1F Ko B 38 IR I A Z WY 18 S IR RHE R Ay =T 1714 -

ML ER 750k
— - B

B TR B &5 1T - SE % R REE+ » SMNBURVIBCE R Z B iR T - Se DUkt
FE70°CHZ )48 hr » FF DU AR IR IE R R - 1F Ry IEARDAE - R elBs A0k} - FE il iR 17K 22
St - SolE PRI AR T8 2R 50 g > M AZE#H/K500 ml » DLEEHEHE 1 25 G F£ 24 hr > 483
M Whatmanig %808 IR LU2 SREZ R % (Alpha 1-4, Chaist Co.) -40°C/% HEZ k24 hr > =15
F5.25 gLl B2 EY) > ME LR 1510.5% » /K ZEEIEEE Y -20°CH5 F - MR EREE
Sigmaz\ 5] HY 7 ik Arecoline hydrobromide °

BN EALBRAN TR REZEGETEREN RS /KB HFCERREES
PROUBE - St E NIRAL - AR DO R 2R - AR E A NI HREER B2 EE
1.5~2.0 cm » fE R kel IR S IR L -

_ - EERESS4HAE

e MR A Bk DA 1 55 1R 45 R 50% 2L ST R & (L Cs0) B2 95% X S 2 JEE (L Cos) 1E Sy TE R AR 1
BIR ~ MR T KK B R EEEFIEF R R - W IEE25 LZEH
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By R ITREA SN2 L2EK » K083 4915 comZ EHEIRE A - HEE AR - 15
TR - ZORE 25 B S AR 22 55 Rt A R JE i [ 5 71 5% 10.0~750.0~ 2.0~250.0 520.1~5.0 mg/L»
B Re(ERE - AW - WIRMH AN IRIERIEM - AR 1% 24 ~ 48 ~ 72296 hr& 8122 K &0
PRIRIE SR 2 G (R FE - DI BN ~ DIART-Hir th 12 R RARHTE A 2 ff AR
INBEARHIBTIE T M ST BEIE T3 o FI| F S 8t (Probit) 2 & 20 i AR W0k B 12 A Bds - SFE(E 71
JEH 7 LCs0f LCos °

= EEBRHEERRLHHAR

AEHEREEN RGK R RREKT 2EEET(RCBD) » /Na st HfE6.25 m? »
B EAZ > /N BN R DS 60 em P BRUR AR R B © B/ NE R i 25 7= 472.0 cmAY 1R SR R
FE MR T-#) R 77 7l 556.0 ~ 8.05210.0 kg/0.1 hapa ¥ » DI H R B - HEAEE 70 7l #£170.24 ~
0.32}20.40 kg/0.1 hafi B » DA B - 73 A2 24 ~ 485296 hr& & 1K - DA Tigfata
FIZWERE - SHTRESLC RAENESEBENE  WRE ADER - BRFEETER - HREEN
R SFIE T Bl A/ INE o B A3 (%)=(1-F B I i 5% 1% 7 05 84 B 1 it 4% 12 5 12 85)x 100 © &4
BB 1T S B o 7 (analysis of variance, ANOVA) » ‘& 455 2 P-value<0.05H% » #E—4 D%
/INEEZE 1 72 B (Fisher’s least significant difference, LSD)LL#R 2% 5 BH U] S H91H -
M-~ sl

BEtRBEHREEE25 L BB IR ITRAESET  WE2 L2 E K GELRAL0
EREEL2.0 cm&BIIE % (H1E H AL LUS S S F 4R A 45 mo/LDL E o SLKLUBEESE B EER
i )8) 7 i f& (Cyprinus carpio L., Common carp) « #&SfET-ip AR ~ FEBETE 7K 25 B R A A
ZHEEN T EE (£ 2~200 mg/L > H6{EERE - 48 - HWIBMARRINEMEN - DEF KR4
Vs atig 770k o HIERR i £596 hr o HIEEF N ER | gkt - S RBIZ RS AWEEEE
596 hrit 7 A S E > B RIET R - DU LEEES)F 10 - I IR A R
JEE HITE Fy SR T A B0 I A 0 M AR W0k B (R VB0 - 51 58 31 R 3 2 30% SBR[
(LCs0) 5250% E3E [ (LCso) © MRIEFHEWRYIEAE » LL96 hriY LCsofBE Ry /KA BN - 55
B B FEHYLCs0 FRUAEFFIRATYLCos » 1F RyalAli A [FelBa bt B 2 248 thi H IR
AR -

— EEBRISSHAE

TERBTE 1) K PR 3148 hrisf 1R 5308 2 LCsofz LCos57 /31l F5143.73 5. 241.89 mg/L - f&fFFE T-/K
MHZEHY) 2 LCsof LCos Y Il F527.135¢54.61 mg/L - TEHEZ 2 LCso L Cos 7T 5l £50.42 52 1.3 mg/L
() - MRS T4 KR 296 hriff1EF42 2 L Cso L Cos#3 7] 588.24 52 163.76 mg/L - f&ffET-
K ZE Y 2 LCso0 2 LCos %7 Il £512.37 5223.31 mg/L » 112 2 LCso 2 LCos %7 51l £50.17 }2.0.52
mg/L (% —) - MRS 78R ~ B T /KO ZERY R R S H RS IR B A ERR - &
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5.0 mg/LHYFERE 22 BE BE 30 minf% - 18 35 URAY % 4 (tentacle) IE 1 VG &) - {BTEIFIIG LR & AVIE
1 (& —B) © 5.0 mg/LAYIERE R B 16 hrik - 18&5 1R 1A {E L8y - H A JE (muscular foot) B &
FERRSMNEE (Bl —C ~ D) » MM B > £\ BO0RE Z MR T8 K ~ R T K 2 ) RAERE R
Ja 1R Z AR IR IR A e BRI BE R ER &2 -

F— - EE TR - ERE O ZEE) S AR R BREEIE 2 50% k2 95%E SRR
Table 1. The 50% and 95% lethal concentrations of the powder and crude water extract of betel nut, and
arecoline against the golden apple snail, Pomacea canaliculata

Treatments LCs” (mg/L) LCos* (mg/L)

48 hr 96 hr 48 hr 96 hr
Powder of betel nut 143.73 88.24 241.89 163.76
Crude water extract of betel nut 27.13 12.37 54.61 23.31
Arecoline 0.42 0.17 1.3 0.52

L LCsois the lethal concentration (mg/L) that kills 50% of the snails.
2 L Ces is the lethal concentration (mg/L) that kills 95% of the snails.

B — ~ B ZE R R SR A BIRREER - B. 5.0 mg/L f&FZEpEHE 30 min 1% - tRSIR5
IRHHERAITENEGE YIS ~ C. D. 5.0 mg/L HEHEZREHL 16 hr 1% - 1&SR RN e IBINEE HoR &
1TEhAE

Fig. 1. Responses of Pomaeca canaliculata treated with arceoline. A. untreated control, B. after 30 min
arecoline (5.0 mg/L) treatment, the movement of P. canaliculata slowly, C. and D. after 16 hr
arecoline (5.0 mg/L) treatment, the muscular foot of P. canaliculata was exposed outside of the
shells and failed to move.



TR T - R EHERIR Z D GRS i 25

— - EERBHEEME TR

FHFEPG Gt RER - 1B T 15 K6 - 8 ~ 16 kg/0.1 haliR H4H4€24 hrig - 1&FHFIEAYTF
TEEE CEEE (N BB 4896 hriR EE1% » 6 ~ 8 ~ 16 kg/0.1 hajiE B 4H Y S 17 B R H 47 Al By
4.7~ 43~ 1.7% > ¥ 520.78 - KHMETIEFE TR F77.3 ~ 79.2/91.8% (£ ) - BUREFA
B 7K i 1] 160 kgfBRB R #5 oK » 483896 hrig ¥ 0 R F IR0 /A 2R A 2 90% A | - HEf2£0.32 ~
0.40 kg/0.1 hapz #4H 4524 hri% - tRFIZAV A E R E CAEZ (RPN BIE4H 5 4896 hrz#i1% > 0.24
0.32 ~ 0.40 kg/0.1 hajg FRAH Y I E 12 o7 3 £50.7 ~ 1.3 ~ 1.0% » HIRH H21.76& - &KiRE
G277 7 F596.8 ~ 94.05295.5% (& ) - &HE KA I & - BUR/KHIEH2.4 kg/hall b
HIMERT 2 - ¥R IR A (B RA AR -

R A EEIEAERE R R AR R A RS IE L a5ER
Table 2. Field control efficiency of the powder of betel nut and arecoline against the golden apple snail,
Pomacea canaliculata at different doses

No. Survival P. canaliculata Control rate (%)
Treatments Doses
24 hr 48 hr 96 hr 96 hr

6 kg/0.1 ha 21.7 a* 16.7b 47D 77.3
Powder of 8 kg/0.1 ha 20.7 a 12.3b 4.3b 79.2
betel nut 16 kg/0.1 ha 20.7 a 9.7a 1.7a 91.8

Untreated control 24.7b 24.7 ¢ 20.7¢ -

0.24 kg/0.1 ha 22.3ab 10.0b 0.7a 96.8

. 0.32 kg/0.1 ha 18.3a 27a 13a 94.0

Arecoline

0.40 kg/0.1 ha 16.0 a 23a 10a 95.5

Untreated control 24.0b 23.7¢c 21.7b -

*Mean within each column by the same letter are not significantly different at the 5% level according to LSD.

= R"REMHE

FERBFE T3 R AR P 96 hrifffilll 5 27 L Cao J2 LCso%7 7ill £526.04 5230.69 mg/L » &ML T /K KHEE
HU¥7) 2 LCs0 /2 LCs0%7 1 £%9.29 5 11.0 mg/L » #EAf 2 LCso sz LCs077 1l £525.73 5230.49 mg/L (%
=) o BURERE TR ~ AR B R I N B A E N o £ 30% A
BOOERE PR LL9S% (A FIRESEIRE - 5 FIERE 1 R - MR T /O 20U S AB I 2 5 A
FHLEGRE R 550.159 ~ 0.3995:49.481 (F=VU) » 1M 2 AHE AR AR T R R AB MR 7K
FEHAR &S L 2GR BURNER ZHRE A B8R -
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= MBI R ~ HERDE /KR 2 R AERE 22 96 hr il f 7 30% k2 S0%EILIRE
Table 3. The 30% and 50% lethal concentrations of 96 hr of the powder and crude water extract of betel
nut, and arecoline against the common carp, Cyprinus carpio

Treatments LCg! LCs? Conc. used
mg/L mg/L mg/L
Powder of betel nut 26.04 30.69 5~200
Crude water extract of betel nut 9.29 11.0 2~100
Arecoline 25.73 30.49 5~200

1 LCsois the lethal concentration (mg/L) that kills 30% of the fishes.
2 LCso s the lethal concentration (mg/L) that kills 50% of the fishes.

VU ~ T~ R EY) S R 2 L e A B
Table 4. Comparison of the safety factors of fish toxicity with the powder and crude water extract of betel
nut, and arecoline

Treatments Safety factor!
Powder of betel nut 0.159
Crude water extract of betel nut 0.399
Arecoline 49.481

1 The safety factor corresponds to the ratio between the 30% fish toxicity to the common carp and the 95% lethal
concentration to the golden apple snail. The higher safety coefficient represented the little effect on the ecological
environment.

£ ETN
o nffd

FEMPRE T8 R ~ FEREAE 7K 22 HU Y BB D 22 5 1@ S5 18 HY L.Cso (96 hr) 73 il 55 88.24 ~ 12.37
J%20.17 mg/L > LCos (96 hr)53 51l #%163.76 ~ 23.315.0.52 mg/L (¥ —) » BR3FEM L A 1E 1S
EABRRE A Bk R AR+ ACH ZE Y LCso (96 hr) 43 il A 1ERE Z 1Y
519.15772.8f% > LCos (96 hr)43 B R A8 RE 2 117314.9 F 44.84% » BERIEMD £ 2 ME MR T B A 7L 18
VEMERYEE R Y o FEREZ BN 55— R /K B 8 B 12 (Lymnaea acuminata)fyLCso (96 hr) 5
0.14 mg/L > a0 Ry e tEili i+ T B E A RIEEMEATE 7 9 o 1 H > R [E 2R B AR fE - 4%
WK ZERT% > A1 15500.64~2.2 mg/gEZ Y EE AIIERE 2 (1) -

Morallo-Rejesus 5z Punzalan O i 9 12 7% W2 B b #7735 14 40 8 > R 48 hra] 35 5¢.80~100%
T IR0 L HY 2290 & (K72 200 mo/L & JIF & =55 14 (very high toxicity, VHT) ~ >200~1,000 mg/L
F s (high toxicity, HT) ~ >1,000~5,000 mg/L % o1 5 M: (moderate toxicity, MT) - 1R F it
IR ME I o FERETE Tk R S A A A - 7KK 25 AU Y L Cos (48 hr) 771l F5241.89 52 54.61 mg/L
HWIRSIE 08 NS KIEE &EME - 68 E FHAKIT 6 1855 12 A HE ) M A R0 48 B RS o Bl st
(Azadirachta indica) i - # & (Nicotiana tabacum)ZE ~ Z /T #k (Nerium indicum)# ~ /K& f7
(Pongamia pinnata);fi ~ E (Zingiber officinale)ff & Kz B EHH (Piper nigrum)fi T 22 Y 1B =
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B2 BE 48 hrify LCso fz LCoo%7 /51 £5365 2624 ~ 2052375 ~ 17952341 ~ 512 5,804 - 485}, 767 ~ 202
J2359 mg/L @V o BB AE T 1 SR A 3 M L A P M DR T

FH B a st Bn gl R B - MR T/ R i A & 160 kg/half 7 1835 184 (B £ /6 5%
(F2) - EAttEYE BARRIETERTEM - 404+ L (Calotropis gigantean)# 5 Jiti FH & 200 kg/ha
BNES IR B HENER A > F &% (Derris elliptica) /YR ~ + — FER5 & (Phytolacca dodecandra)
HY A% 5 R B S 5 1k (Azadirachta indica) BV fE - » 37318 55 1R 577 6 8 A 20 HH Rt FH & 57 7t By
90 + 2052100 kg/ha 20 o BTRAEMETE - AR 7S 7K H 69t A & B EC A A Wy e A AR AT -

HYIMEEM R KISaEZEEY) B THERRZIN S 8 HE/KELEYHIH
P o R AR 3 R ~ AR - ZKORH 25 U B A AR 22 ¥ 6 696 hriy LCso77 1] £530.69 ~ 11.0 52.30.49
mo/L (R=) - BEINMHEET 2 " BESKEYFHE TR ERERERE |, » BEHRKA
S F4ELCso (96 hr){H /1 7210~100 mg/L FES M ~ /M HY1~10 mg/L P EH M - =1 mg/LE
FME® - BURTERTE T K - S /KM 2 EY) AR 2 K Y B HE N & #E M - M
B A T B R i £ Y L Cs0 (96 hr) £50.14 mg/L @9 > FEREE M FABRDZ Y A H R e iR - 2
A B 2 B¢ %2 BT % /& (Oreochromis niloticus, Oreochromis mykiss) K B fiff % (Lepomis
macrochirus)fJLCso (96 hr)43 Al 5562 ~ 75510 mg/L » H SIS ZBEE R A - RE A
(Tilapia mossambicus) ~ #\ H £ (Chanos chanos)4f] & ~ i i (Penaues monodon, Metapenaues ensis)
FRPAEFHEED EREMEM MENZENEFEESNELE - 2RER&EEHNE
ZERA A SR 7% 24 8 (Anabas testudineus, Climbing perch)fYLCso (48 hr) £33 mg/L ©?® -

15 30% f8 55 1 BUSE RS B LA 95 % 1R 5 IR B IR T AF Ry P AL B E M RIEM R H i sE 2 &
2HE - EL2GRASERZEMHNREARBNEZE D/ - BHEFHR - EEK
FH ZE B B AR 22 1 22 4 (% 805> 71 550,159 ~ 0.399 5749.481 (F2 ) » HE 1~ HE M 25 AH 8 A B M fd
T R ABROE T /O ZE Y BRI AR BB Ry & & - B HERE 1 SR DT /6 2 (L2 EERIAE b »
B LI 6% ~ B 2 80% n] R ML il ~ i 52 #R 70% v R MRS Bl 2 2 5 8y il 5 >28.5~>14.3
J20.15 ® > 151 2 BH BRI e R 709 AR MR B IR IR T 8 0N - RN EYIERIRE M b
B R T A 2 T 2By A1) F50.3352.0.025 O BEORAEMR R K AB R TE T /KM 25 B e FLE
FeEFR Ry a BN EMRE ) RS R e -

e ~ BT KHZE Y B Z PN ES B B A RN - BEEFEAR
HE TR ESOKEE Y EE - BEIE R - B E T KOEZEI Y22 GE8RE - 3
BILFA B S B ORI 22 2 R BUEAR T - iR A /KIS 2 BRI AR RE AV RERE » B sk (F R t@
SR IEEM o B IIER R BV 22 2 (R B0S iR 50 85 70% ] R M B R HoAt i Py ME A iR & A
T EL 7 7 B 8% A R B VA R S IR Y RS SR 2 b -
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Evaluation of Areca catechu L. Nut and Arecoline
against the Golden Apple Snail, Pomacea
canaliculata Lamarck and Fish Toxicity to
Common Carp (Cyprinus carpio L.)?

Chung-Ta Liao?

ABSTRACT

In this study, the powder of betel nut (Areca catechu L.), crude water extract of betel
nut and arecoline were used to test the acute toxicity of the golden apple snail (Pomacea
canaliculata Lamarck), field control efficiency, and the fish toxicity using young common
carp (Cyprinus carpio L.). The half lethal concentration (LCso) and 95% lethal
concentration (LCos) of the powder of betel nut in P. canaliculata were 88.24 mg/L and
163.76 mg/L, the LCso and LCos of the crude water extract of betel nut were 12.37 mg/L
and 23.31 mg/L, and the LCso and LCos of arecoline were 0.17 mg/L and 0.52 mg/L at 96
hr post-treatment, respectively. Percentages of field control efficiency against snails of the
betel nut powder (16 kg/0.1ha) and arecoline (0.24 kg/0.1ha) were 91.8 and 96.8%,
respectively. The fish toxicity of the betel nut powder to common carp were 26.04 mg/L
and 30.37 mg/L for LCzo and LCso, the LC3zo and LCso were 9.29 mg/L and 11.0 mg/L for
water extract of betel nut, and 25.73 mg/L and 30.49 mg/L for arecoline at 96 hr post-
treatment, respectively. The safety factors (LCzo of fish / LCos of snail) were calculated and
compared with the existing molluscicides and materials, arecoline with a higher safety
factor could be a potential molluscicide against the snails.

Key words: Areca catechu, arecoline, Pomacea canaliculata, Cyprinus carpio,
toxicity

!Contribution No. 0949 from Taichung DARES, COA.
2Associate Researcher of Taichung DARES, COA.
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AHHEE B BEE A BN T R M 3E & (Phaseolus vulgaris L.)E 75 i » X 7 @i
B DABAFR A R SEIME TS - M B 698 KL Vivid B EEA ~ ‘Sonnet’ 5y S ALK
X Fa B Fatt (R 2 S R EE DL B R AT 2880 > Fs BRI DUREIBHUE » RSB F
PEARAS B 58 A O A 2 [ i - 8T 22 BT H /5 35~40°K ~ 55~65 K of £ » HE 1M
BRLESEVESE ~ FEEELE « R4 0 FEERRT ~8mm > FFEA I THEE - BiamEi=Es
R BN PR EEE RIA BIRE2A (0 3R MR EERRERE
BT o 45FEMEE AR EAE -

FASRES : 2~ UL - 5IFE - RS - R -

T

¥ . (Phaseolus vulgaris L.; 2n = 2x = 22) iyt S EE R T BUEY) 2 — - HJF it =&
EIF A EIEE T ES - FERAT - SHEE KRS B RS o XA EEE S RTE T 58 2 A
PR UL~ 2 & (dry beans) ~ 7 72 4= B sl PABF BRI 55875 & (shell beans) » DL AEf T~ i R
7857 % B AT EIER 2 F%E (green beanzisnap bean) » & ~ BUFEERS D o RIBHE KA &
FIYEGEN IR » 2T 05y R B FEMERIRE - 10 i = (8 R [E R RS > G& U (REEE)
Ala (JE[RAERIARAR)FIT/0 (WG A YELE) (19 -

BUREBARERR R K560 om > E]EE 5B A gk 2R A E M S H 2
® > R HEA] A AR ERUL » A IH ALK 4= B BA2~3(8 A it o] fic & HHER R > (E B HIEMN
BEE - TEEMERREIE > AN THAE 2 £EIETT - B £ 4 (EY) (companion crop)
B35 P AE i NS o BhAh > HAF RN o A K @R E 2 A R DUR M SR
GRS BREMEERE MHREEES - ZEBXTEEHAIMNESEEE BT - B
LTI EEEH A W ATNEBGE AR~ MUK - MUESEI TEANE H A « B RORMNE M > DL
198847 14,071 ton#E £ % » E{E 16,500 T F T » i & &M & -

TR SRR B G R T WS RIS 55 0951 5 -
2B R B g R PR RN BISRIIZE B RAAFEEhH -
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AHEEEREAEERESIIMEE] > DTN H A B EEMIE » HEEES TR
THEFEEAGEANETBEMEHERIE > MHOEFEE - TFRHARTSE 2R
ST KRS I o AR 54924,000 ton 0 DUK [ (62%) K Z2 B (32%) A £ W - HR B B %
B R TIRAINMEE - HiEmnEs Rk E2 gD TSRt s N E S HETEML© R
W 7e B R B /T & 4 it B0 TR A ik 2 BB i e 5 SRR S e T
5 > BN E ATE AN B A ME S IE R EAE

BB 5%
—  SliERh - MR RARENR

HERBIEMEE TR EMESTE  FR2014E9H 200 B EN Eh EAEE N RSB HE
/NETHEFE0.9 mx10 m > FREEITHE - F/BFELAL > FREE7 om o FRIBEHRRETRE R L 859
LT I 40 kg5 HE 3955 18 5 HEAH(N:P20s:K20=12:18:12) - #EFHIZ S —KIEHE - &5 #il
50 kg & B 5597 18 & BE A (N:P205:K20=16:8:12) » BAFEHA (& fE 1% 35~40°K) 58 — B » &y HubE
FH50 kgt AE435% 48 5 B RE(N:P20s:K20=15:15:15) ©

T BEREAETE H R E LM (G AR S B E AT A > 80°LA L ~ 79°~46°F145°LL T 47
A B E LR ~ R 55) - R~ BRI - SR AR R (BEHSER R E - KEK
B EZ) - i DUR T (Digital Refractometer DBX-85, ATAGO Co., Ltd., Japan): Il & 0 /75 [&
T4 & £ (total soluble solids, TSS) » S HHE4€100°C ~ 2 minf & &RBH D ©

T A - BEHE B EAOET MEM TR R 10492 A SRR - &1
40K FET > B HMEY AR T BEE T > R4 2 8858 % (pure-line selection) » &3 HI B B BE%
HELT BLARERTE » B A AR & 1557 (mass selection)iZ » 188 H B (B B BEAROE & 30 > B &
3V YNIEN 1Y i
— - mARbEBER

140 5 F LA BB S 200747 2~4 F HE 1T » A RORB B B0 F ol — « 3508 I o dS M R
I  FEREA BTG F B HEE R B R B 45 6 e (3 7 BT ER 3036 BL I £ - 20~29
B Ryeh ~ 10ELIT BT5) « S EER B @R AE MRS AR -

N 5 2 B ET S F 47 4~6 3 M 17 10 45 A L e Bl - SR B )40 5 A L et B — B
S IE Bk RAIE B Sh S SR T YO R R AR O S S A R
Vivid fF By -
= kiR

o At Z B AT B b B Ry g e EL AT M ~ AR e AL — B > DUYE Ry 1R 4 i T A HH 5
2% o REMRE R M 201746 H 520185 1H AT SR UL 2 A [FIHEIE T Ry sl Bk it A0 PUH AR
A Vivid® fz ‘Sonnet” i ¥ Id il - T PRI E sl & > PR/ IR 0 /5 0.9 mx20 m - H
ERRCE E BT AN AR AT A - B R ERIUHR ETRE > B/ ERHE 200k 0 B
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R A 60N > SHETHEESHNETE e ~ BRE ~ FIFETERE - FIERICRE ~ Bk
WIAEEL ~ e ~ HEEE ~ WE ~ HEREEEER Y &' o — 8 AIEC 8% 1074 5 AT it
Tl 1T 1% T AR 2 A28 T S ME R AU IR (off-type) BL & o A0 5T 5 S AR 2 2248 72 3 RIS Bl 3] B i e
‘Vivid’ } ‘Sonnet’# b 2 fEZ 2 LR{H -

M~ RIEEEAE R

By TR S RIS A > B et R H AR L fE Vivid’ K ‘Sonnet’ 43 Hl 1A
20174E9H28H ~ 2017412 H 28 H K 201843 H 28 H #& fd » #IESE H 7 A8 4 Fak Bl - 34
BIHHBE SRS - FIFCHE - FIRICH B - BERTTUCRER - & - HEK - 3KEH -~ #7]
BHEE Y RS E -

FHAE 4 & 8 o AT SRz R R L PR EE L gl A 8 - RFHT 8 A% 22 ME 4 4 73 1T 8 Fibertec™1020
(Foss, Denmark) » fil1 A 150 mL 1.25%E FE £\ > H2S04 35,30 min » 1 1% 48 48 48 8 & DL 81 /K
FRE3ME - FEINAL50 mL 1.25%E FEZA 2 NaOH & 3630 min » FE 48 JE & DL A8 /K e 30A] - HY
HUHH B A 100°C (RS 4 hriz g > A A& FFE (W1) > FFLA550°C FR1E4 hr/s AR FEEE (Wa) - fH 4%
U st Ay 0 MR % = (W1 -W 2)/EE S EEx100% ©
h - ABRRETEGKE AT

B EE #1452 £ & B2 55% 5 (randomized complete block design, RCBD) » & —EH3E®
(N&) > BrMER R E B —EE E 200k &40 > HERRIH T — B E 10k - B ALl Costat
6.2 (CoHort Software, Berkeley, CA, USA)#{TFisher’s Least Significant Difference test (P<0.05)
3 HT & R TR A M EEE 7= B W DL Sigmaplot 10.0 (SPSS Inc., USA) #1748 [E -

AR EART
— - Bl - MRRAREBR

5| MR HR fE M n M AG RIS B BNV R Ay 070k o 5 G AE T RS o SRR R AL~ BIME
EEEE  AHEEFHEGEMRERTSHERZEELECY - FTEEEAEEEHERR
EE - mE - BREEEER . SEESHELNSREX > nERTEREasE -
S BRI E I > HERFERGE - REERNEH - F5H% - EE7-9mm - HIirEm
TERRTEREE B A% EMERL - BEB5EH » Bl S AL EE TR SR RIS L - 2
SR A o i E DU D a9 .

J22013%20144E-f » HEE ~ HA - 5 - AF] ~ FEI ARG ASTEEMER TR
il 0 3 R PRI 3 2 green beanfdi f - BF At 45 SRR H A fd ‘Ceremony” ~ “Sonnet” ~ “Seri” »
“Vivid’ ~ ‘Safari’ ~ 8 A5 fE ‘Slenderette’ ~ “Vanguard’ 5z faf i it f ‘Endeavor’ H 8 [F HL A H
IIMEEE - BEERES ~ HEEENT~9 mm -~ HERFECRGEREGE ) MAEERZ
AL Z A -
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EEER LY EEBEMER ZaE o KRS R KEARIES  BETEE
S HMEARFR WY o 2T — MG TE A A5 P2 50 i 221 85 7 (recurrent selection) 18 » B FER S FF
EEENEEBE  TAKMENRSEREE » ZFEHEANIENER - B8R
(phenotype) B fifi 35 {45 (YR & 18278 7% (mass selection) » 7R By 82 B EEH A (9 o SRTR & BEFEAE
SPAL RN EE 4H 1 (R EE R AR Bk g L FERFHY - 4l 287 (pure line selection) A fil 2R ZEfE R & - Ff
AR B B AMEY) e B E AR M) 4032 B 5 FE R A 4 SUE R > R ERE
NG ZMEZ B0 PR EEAL G R T > FAREREIEM 2B - I E R
R EEALAYAED > Griffiths (2009) WDRIF H A& S E PR E R - A ELT B — Y

A g

#Efd# (single plant recurrent selection) LA B B Hi & 4% 9 (Sclerotinia diseas) 3% & i

FTo— ~ NEBEZ BT RS A A S IR R
Table 1. Origins and characteristics of selected commercial cultivars of bush common bean

>

°
EN

Inflores- Pod no.

Fresh Plant cence or Pod Pod  Pedicle Pod color
Cultivar Origin Uprightness pod  String height . P length diameter length . after
no. per infloresc (°Brix) .
color (cm) (cm)  (mm)  (cm) blanching
plant  ence)
ceremony  Japan +++ 7 GY no 35.2% 13.7 4.2 11.3 1.7 0.8 5.7 DG
Sonnet Japan +++ DG no 345 13.0 3.7 129 7.9 0.8 5.1 DG

no 35.9 13.1 44 14.1 8.4 0.9 5.0 DG
no 28.8 16.7 31 13.2 7.9 0.7 4.7 DG

Seri Japan +++ G
G

Vanguard ltaly +++ G no 318 15.8 3.2 12.2 8.3 0.8 4.7 DG
G
G

Slenderette Italy +++

Endeavor  Netherlands +++ no 308 18.9 2.8 141 8.0 0.8 4.8 DG
Vivid Japan ++ no 261 16.1 43 14.2 8.1 11 51 DG
Safari Japan ++ DG no 248 16.0 4.1 14.3 8.8 1.2 5.1 DG
Z+, ++, +++ represented weak, middle, and strong, respectively.

Y G and DG represented green and dark green.

* Date are the means of 30 plants.

A B ] Bl A 388 e 5 v A o 288 HH 3~ (B R Bk AT An R AR LSS REARY &I (5
FRACAT3R bR IE - SCA RIS E HFITE 2 ACA B a3 HIE G 24EFAEH S
20154 5 24{E F A & - AT AIERE - B Sh R T B SUHAE R ROR IR & B R EIR
ZB REMRETERRE - NEEER - MEFHET MM RER (F-F) - HEBEZE T
BE DU 2 JREE » 122016555 ~ BRRAAE > FIFDR & B REIE - R in £ N BE L 3~5(E (B R B
PRIBEITRGERAE » BT 34l B3 (Fs~F7) > BEPR HH 15(E Frih 2 A bt A DLl skl -

— - mALERAR

W4 A s R 2017 R B E ST > ISE RS ALEEBEROF K= > Hp
106DCB-7 ~ 106DCB-8 2 106 DCB-13%% 3/ & M AR B ILMEEA 45 M ~ Bk ~ fEFH%% - H
HEL TR BT7.4Amm~ 7.7mm ~ 7.4 mm > TSSE& & JNE5.6 °Brix ~ 5.8°Brix f26.0°Brix » 555
2RI TR TR K » BB E ARE SR om At -
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Table 2. Plant characteristic performance of bush common bean in primary line comparison test, 2017

Line no. Uprightness Days to flowering ¥ Days to harvesting ¥ Podding
106DCB-1 ++7 36.6b* 57.7 ab +++
106DCB-2 ++ 37.7b 57.6 ab ++
106DCB-3 ++ 36.6 b 55.4b ++
106DCB-4 ++ 36.7b 56.1 ab +
106DCB-5 ++ 36.3b 55.3b ++
106DCB-6 + 36.6b 58.1a ++
106DCB-7 ++ 4+ 36.3b 58.3a ++
106DCB-8 +++ 36.3b 57.9 ab +++
106DCB-9 ++ 39.3ab 58.7 a ++
106DCB010 +++ 39.4 ab 59.7 a ++
106DCB-11 ++ 39.9ab 58.4a ++
106DCB-12 ++ 42.7a 57.7 ab +
106DCB-13 +++ 39.7 ab 56.4 ab +++
106DCB-14 ++ 35.3b 54.1b ++
106DCB-15 + 35.3b 60.3 a +

Z 4+, ++, +++ represented weak, middle, and strong, respectively.
Y The average day of 50% plants from sowing to first flowering and harvesting.
*Means with the different letter are significantly different from each other at P =0.05 by Fisher’s LSD test (n=30).

k=~ 2017 FEREME S A4 Z PEE A B R A AR R R
Table 3. Pod characteristic performance of bush common bean in primary line comparison test, 2017

Pod length Pod diameter Pedicle length  Fresh pod TSS

Line no. (cm) (mm) (cm) color ©Brix) String
106DCB-1 14.1ab? 87b 1.3 bc LGY 53¢ no
106DCB-2 146a 8.9ab 1.3 bc G 52cd no
106DCB-3 13.8b 7.8b 1.7a G 5.8 ab no
106DCB-4 129¢ 770 14b G 5.6 bc no
106DCB-5 14.3 ab 8.4 ab 1.7a G 51c no
106DCB-6 14.3 ab 77b 1.5 bc DG 5.5 bc no
106DCB-7 13.8b 74c 1.2¢ DG 5.6 bc no
106DCB-8 10.9d 7.7b 18a DG 5.8 ab no
106DCB-9 12.1bc 7.6 bc 13c G 54c no
106DCB-10 13.8b 7.3¢ 1.5ab G 5.9a no
106DCB-11 146 a 7.8b 1.8a G 5.7 ab no
106DCB-12 12.5bc 7.3¢C 1.5ab DG 5.5 bc no
106DCB-13 14.3 ab 74c 1.6ab DG 6.0a no
106DCB-14 146 a 9.2a 1.3 bc LG 5.3¢ no
106DCB-15 148a 8.6b 1.6 ab DG 5.6 bc no

z Means with the different letter are significantly different from each other at P <0.05 by Fisher’s LSD test (n=30).
Y LG, G, and DG represented light green, green, and dark green, respectively.
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= AR B PR R BB Y 201 74E.4~6 H #E 1T B4 B 1R i SRS AR A B R T MERCREZE
B {5 LL106DCB- 1314 #k#5 B 17 ~ éﬁﬁrﬁ@&  BERRTTURAE B 291 ~ € EE186.5 g > LA
it %2 106DCB-7 ~ 106 DCB-8 & ¥ & i fdi  Vivid R I BHEH0 (F » 55 3 B FE S BR U H 8oy il i ¥ i
nn i Vivid BB 514.3K 2 4.4K (R IU) - HAEHR13.6 cm ~ FEL7.8 mm K%f%ééﬁtnﬁﬁ
F&AD > FEEELVivid RSk » TSSE EJNIHMII S (R 1) » BUE106DCB-13# 17 1% G fE T A
LI AR E > WS T B E69E ARk -

0 ~ 2017 FREM R mSin A LGB A PR AR R

Table 4. Plant characteristic performance of bush common bean in advanced line comparison test, 2017

Line no Uprightness Day to Day to odding Harvested Harvested pod weight
flowering Y  harvesting ¥ pod (no./plant) (9/plant)

106DCB-7 ++ 42 34.8b? 57.7b + 17.1¢c 122.2d

106DCB-8 +++ 346b 56.5b ++ 23.1b 166.9 b

106DCB-13 +++ 35.1b 56.9b ++ 29.0a 186.5a

Vivid (CK) ++ 39.4a 61.3a + 18.4 ¢ 1417 ¢

Z +, ++, +++ represented weak, middle, and strong, respectively.
Y The average day of 50% plants from sowing to first flowering and harvesting.
ZMeans with the different letter are significantly different from each other at P <0.05 by Fisher’s LSD test (n=30).

R~ 2017 R G SR S CEE B R S MR

Table 5. Pod characteristic performance of bush common bean in advanced line comparison test, 2017

Line no. Pod length Pod diameter Pedicle length Fresh pod TSS
(cm) (mm) (cm) color ©Brix)
106DCB-7 13.1a* 7bb 12b DGY 5.6 ab
106DCB-8 11.2b 79b 16a DG 5.7 ab
106DCB-13 13.6a 78b 15a DG 6.1la
Vivid (CK) 139a 8.8a 12b G 54b

Z Means with the different letter are significantly different from each other at P =<0.05 by Fisher’s LSD test (n=30).
Y LG, G, and DG represented light green, green, and dark green, respectively.

= MEREE

e ViR € £ R AR e~ — B R & B M e 2 AR - R eSS —
FERFENEIETTAT » EEERBTHEN - EBHEBNR - HEEERERF A EE 0 —2M2
PrE A RS - (ERSRRE -2 - e & 2 (B8 e B e 2 B U5 0& T A 4 Z [ — it
fe o SEMEETE(EY) R E SR A AR FEATEREE D - 10 A EYIHE AR I S g R > —
HVERFAS SREEARAVE R B E > B an R VIR P S (E AR A 22 5 i S O i M AR AR 2 B 1,61
DUE > BDREa% sn il A B — 8 k@ -

A A 45 R 2017 f 20184 24 A [FIHEAUPRTE 2 “ &5 th B 6597 " {E b 4l 25 JH R P R 3R 2
BEER > BrnZanEERE R Er RE/hEREY > £ e H - LL20185 5
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T R R SRR S A - RREEIE FRF ARIEY) 2t e T eaf i 2 - B E69 &%
PR 2 AL 72 4y 1 A B S R Vivid” % *Sonnet’ FH EL 2 A 22 25 R B8 1.6 » D9 1F o] & il 14
RIEHR ST > B A6 I3 BITEIR & K B AT U A B S R A R B 22 52 SR MR A (R
AN ) HAR VR A B IR A Vivid s R RO~ IEIRYE - B BB R E SRR
FSIEMR AT SR Pi5— ¥ I TS Sonnet’ RIATEER (B ~ S Fe i ~ #R% - BITERERE
HEMEF ST MR A 22 S (BUR R BT

FN - 2018 M SR 5 A 6 SRR IMIRRE

Table 6. Plant characteristics of bush common bean new cultivar ‘Taichung Breed No. 6’ examined in

2018
Line no. Pod length Pod diameter ~ Pedicle length  Fresh pod color TSS
(cm) (mm) (cm) °Brix)
106DCB-7 13.1a” 7bb 1.2b DG” 5.6 ab
106DCB-8 11.2b 79b l.6a DG 5.7 ab
106DCB-13 13.6a 7.8b 15a DG 6.1a
Vivid (CK) 139a 8.8a 1.2b G 54b

“ Means with the different letter are significantly different from each other at P=<0.05 by Fisher’s LSD test. Values
are means=S.D (n=60).
Y The average day of 50% plants from sowing to first flowering and harvesting.

Tt~ 2018 MR S B A 6 9 RS IR E

Table 7. Pod characteristics of bush common bean new cultivar ‘Taichung Breed No. 6’ examined in

2018
Harvested Pod Pod Pod Pod TSS
Cultivar pod length diameter  thickness weight (Brix)
(no./plant) (cm) (mm) (mm) (2)
106-Taichung No.6 28.5+3.1a° 12.8£1.2a  8.2+0.7a 8.1+0.4a 4.4+0.3a 6.4+0.5a
107-Taichung No.6 31.5+3.8a 13.1£1.3a  8.3x0.4a 8.2+0.5a 4.6+0.4a 6.0+0.7a
Vivid 33.144.1a 12.9+1.0a  7.7+0.4a 8.4+0.6a 5.0+0.4a 5.8+0.6a
Sonnet 23.4+3.4b 12.240.9a  7.3+0.7a  7.4+0.4a 4.44+0.3a 5.5+0.8a
S.D. Taichung No. 6/Vivid 0.93 1.30 1.00 0.83 1.00 1.17
S.D. Taichung No. 6/Sonnet 1.12 0.90 0.57 1.25 1.33 0.88

“ Means with the different letter are significantly different from each other at P=<0.05 by Fisher’s LSD test. Values
are means£S.D. (n=60).

BEXg ah g6t EEENELHEAE » ARBWIERE - X8 (E—) BRI E
Gl 2 BB B ] A BE R BB B - B SRR (B B (heterosis) » A H AR FF &40
PR AR ian 24 Ry SEE B R euR R H i AR FH A 0 R 2019473 H B L AR R (i
TEAME T A024315F) -
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B — M B 6 5t A RSB HAEA Vivid IS4 Sonnet”
Fig. 1. Bush common bean new cultivar ‘Taichung No. 6’ has better growth vigor than its female parent
‘Vivid® and male parent ‘Sonnet’

H MR ECR - A EE ST SRR AERAE R - ZM > FRE58cm > SR
HEIHE ) ZHESE > TH/NENRE > SSERk  IEEMIEH B35~40K > fEHE » 55—
TEFFE A3 - FBAEFLIEE6LIE » /INEMRLS cm 5 #f#55~65K Al HRUT » FAEEE
AR D R (R&EFHE S E 16 cm s SEIF5E K 13.1cm ~ 3857 0.8 cm ~ 3E/£0.8cm ~ HFEEH4.69
FHFE( 60 ¢ BERIECIARLR > HREDCFEERS: - WEEE - #E = (6.0 °Brix) ; fE T & i
A f BRSO > P EE24.29 (B ) -

M- FEEipE R

FEARMEEMRE F20~25C > BfCHAE R & i S (E - F IR 2T SR E =KD
T2 H R By im0 B B C S5 Gk BE JE (tapetum) B2 M (/N0 T 38 A B AR S > EEGER /& ) K HA
BRTE -~ TEM AR EARH S g 852 MM Em B E R » EmMpEFERERGD,
HOR AR 20°C Al grid pl s A EAE B > TRERRE T35 RN R 2 RO Ht g ERM X T E
EHLE > EEEEE RIS -

AEE AR - 2017495 28 H ~11H 28 H SR /¥ 5524.4°C ~ el £533.9°C + 2017412
H28H~201842 H 28 H E-H35 1 516.4°C ~ i =@ & 529.9°C 5 107435 28 H ~5H 28 H ‘1935
[§ 527.7°C ~ B /%33.2°C -
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B~ ERMESE T G 6 S RS MBI R
Fig. 2. Plant appearance and performance in the field of common bush bean ‘Taichung No. 6. Kidney-
shaped seeds (A), white flowers (B), dark green pod (C), and uniform performance in the field (D)

&SRB A R R [ B2 6 69T 2 PR~ FATE H &L~ BRUK H B BEPR AT SRR K
BEAEEPE > o EE R FITE R PR R - L R AR B R EOR BR (A AR B &
M3 H 28 H Ml AE 2 HE PR INBRAC &5 S ERBDR FE R M s > NI B HARE L > v YUR KBS
ZRVE=) ERFWETE > B3O NI MEE I ERRIIER K - 3EH - KE
K TSSE & EREMBIE 2 F > 11 3 AR HE 2 AE PR R AR AL <5 T 65% > “Vivid® & “Sonnet’
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HEf 57 Al F510.0 cm~ 8.0 cm k7.3 cm: SLAFR{ A PR > MR AR LT > ‘B 65t Vivid®
J% ‘Sonnet’ Z HE L 47 51 #59.6 mm ~ 10.1 mm}28.6 mm o f£4E B[ M E ) IR U5 9 H i1
PR 2 M PR IR A R R R (B PY) - B TR -

EEEN September N September
[ December a [/ December

I March a a (B) 7 50

I March

D
o
Days to flowering
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o
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o
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[ EEEE September EEEN September
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a a a 130 %
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L S
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‘U S
< 120 ©
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2 2
a =
7 10 o
o

0

Taichung  Vivid Sonnet Taichung  Vivid
No. 6 No. 6

B = ~ FEEEERM S T RS (A) - IR HE(B) ~ FHR H %i(C) S BERR AR 36 #(D) < s

Fig. 3. Effects of different sawing seasons on plant height (A), days to flowering (B), days to harvest (C),
and pod number per plant (D) of bush common bean. Different letters indicate significant
differences between treatments at each cultivar by LSD at P =0.05 (n=30).

RFMMBETH =2 miE S OB - LA R RIGHE S 25V > DLvividE
B/ F510.4% o (BT R PRI R IE TR 2 SR MHERE 2 B MG 0 > EL o 3L LL*Sonnet” i
Bl 12H BB FRE2H BRUR & 8 1512.8% M3 H fEfE - 5 A I & & I 1% 13.4%
(FN) -

Bfra e REEMEERACKER - ER it s g EmE Ao ~RE2H - 3H%E
TENBATE RSO RBOA L R > GRS - ERRERRmE N E > milihlE
RIZA RIS BRI SRR AL 1R & T 1R TR Y B 7 R R £ 4 H Al 52 BCPR UL
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Taichung  Vivid Sonnet Taichung  Vivid Sonnet
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[EVY ~ SRR M T RIER(A) ~ RAT(B) ~ HRICEH () MBI EIY 2 & (D)Z28

Fig. 4. Effects of different sawing seasons on pod length (A), pod diameter (B), pod weight (C), and total
soluble solids content (D) of bush common bean. Different letters indicate significant differences
between treatments at each cultivar by LSD at P<0.05 (n=30).

=2/ EHENSE T RS B

Table 8. Effects of different sawing seasons on pod crude fiber content of bush common bean

Curde fiber content (%)

Cultivar

September December March

Taichung No. 6 11.5 11.9 12.9
Vivid 10.2 11.8 12.8
Sonnet 11.8 12.8 13.4
Significance (P<0.05)

Cultivar (C) * 2

Time (T) *ok

CxT ns

“NS, *, ** Nonsignificant or significant at P=0.05 or 0.01 level, respectively.
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Breeding of Bush Common Bean
‘Taichung No. 6’ !

Wei-Ling Chen? and Chun-Jung Shen?
ABSTRACT

In order to expand exported frozen vegetable market, the aim of this study was to breed
new bush common bean (Phaseolus vulgaris L.) cultivar for frozen processing and
understand its optimal cultivation season. New bush common bean ‘Taichung No. 6 was
crossed from the cultivar ‘Vivid” and ‘Sonnet’, followed by pure-line selection at F2-F4 and
mass selection at Fs-F7 generations. After that, line trails as well as characteristic test were
conducted then bred as an open-pollinated cultivar for fresh pod use. The traits of bush
common bean ‘Taichung No. 6’ included upright shoot, excellent podding, dark green,
stingless, and 7 to 8 mm-diameter of pod. Those traits fit the requirements for frozen
processing. It took about 35 to 40 days from sowing to flowering and 55 to 65 days to
harvesting. For cultivation in central Taiwan, the optimal sowing season of this cultivar is
suggested from September until next February. The pod setting and quality is poor sowing
in March and after due to high temperature.

Key words: common bean, frozen processing, introduction, hybridization,
selection, optimal cultivated season

L-Contribution No. 0951 from Taichung DARES, COA.
2 Associate Researcher and Research Assistant of Taichung DARES, COA.
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Table 1. The temperature test of antagonistic yeast

Isolate Temperature
0C 4C 16°C 32T 36C 40°C 44°C

TCYO05 - +1 + + + + +
TCY12 + + + + + - -
TCY14 - -2 + + + - -
TCY20 + + + + + + +
TCY38 - - + + - - -
TCY70 + + + + + - -
TCY97 + + + + + + -
TCY98 + + + + + - -
TCY102 - - + + + + +

1+ means yeast can grow in that temperature.
2 - means yeast can’t grow in that temperature.

= HENBESERBABLZRAMENR

A B A RIS B B B S 3 B s 2 B a R - ERETCY12 ~ TCY70KTCY14
AR A B P E R B n#50% L o [HIER 5 B E571.0% ~ 67.0%5256.0% > DLE ik
TCY12 7 [ AR R izt > BERRTCY102 7 [h/AR (=R ) -
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Table 2. Inhibition efficiency of the antagonistic yeast against to Pestalotiopsis sp. PDS1-2 on guava

Isolate Inhibition rate (%)
TCYO05 34.1 ¢t
TCY12 71.0 a
TCY14 67.0 ab
TCY20 31.5¢cd
TCY38 359¢

TCY70 56.0b
TCY97 20.5d
TCY98 363 ¢
TCY102 20.1d

1 Means followed by the same letter in the column are not significantly different at p<0.05 according to LSD test.

N ERBEEZY FEDIEE
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ARRAR B EITHES - IR NBUEB BB EHE T A S 8B EN R R 2 F
FI > DA% Ry > KRR S 7 =X T B 1T ks 77 255 e B 20 fe 0 7 B R B O19) « B A1 9%
Fi o o i B AR 58 2 A R KIS 52 B AR W V6 TR Y AR B P Y BT R A M - (B 0 R EEREE Y
Fifi 58 - Wilson£ 2255 (1993) 5 » (SR E UG I 53 il » o] PRk 58 2] o] 1245 T e Pl A R 0 4
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DUBE R A B SEBR B M AV T A7 - R - F5 0B A i 38 B P 2% A A (50058 o 1 P 4 Y 15
(1 b EEE - mT8G i RF B Y R B 2 BR AR E DB HI 00 o TR AR ZE - BR T 16K [E9s R
R REG TS INHERR R o MR R - 08 0T A B B I DB R R A BT
At °

Ry T ARG A W4 A RANGICER 2 iR I - TR S H R 2 ATR R - o
TR B s m s o Py B E AR o Fy 23 Sk SR PR 38CR - (BRI 2 Ry B 2 77 =K+ 1f FH i AITAT
BE 2 =0m36°C > A 0B Rh i BT mT A M - BRUKCHT B ER 12 B TG A - RIS BB &} B 0 2
BHEZ RS EREGE - NORETIEME T - A6tk 4E&N4TC  A2REAR0CAE
TP A 2R AT 2 fe R T B D6 117 208 5 28 Yy (BORE Pl 2 2 B R B B S i el A Rl B REB 7
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BN EE RS T ERPI6TC » AMRITEREMWC » RKEARHEEHZEZ -7
BRENTED  BEREE 2 REREZ 1 1Y200C-300C » #5457 SR m B9 B > B B fE
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PYMBFEE E 2 FE P RRES B A E (B —) » &5 A #E eSS R 0 & %1 Aureobasidium
pullulansE 100%fH L& - Aureobasidium pullulans 55 B 5 % fE P RE 2 HE - 8 A A HE R
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&l — ~ Aureobasidium pullulans E#% TCY12 (A) ~ TCY14 (B) K TCY70 (C)jA YM Bz A iz 5
RZEEIRE

Fig. 1. Colony morphology of Aureobasidium pullulans isolate TCY12, TCY14 and TCY70 cultured on
the YM medium for 5 days
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Evaluate the Efficacy of Yeasts on Controlling
Postharvest Disease of Guava®

Pei-Hsin Lo?, Chien-Chih Kuo® and Chung-Ta Liao®

ABSTRACT

Biological control using microbial agents has been used as an alternative approach to
chemical fungicides for managing postharvest diseases. This study aims to isolate and
screen antagonistic yeasts from the environment, and evaluate the efficacy of the
antagonistic yeasts on controlling postharvest diseases of guava. There are 9 isolates
showing strong ability to inhibit the mycelium growth of Pestalotiopsis sp. PDS1-2. Among
the 9 isolates, there are 6 isolates can grow at 4°C, and 3 isolates can grow at 44°C.
Especially, isolate TCY20 can grow in the range from 0°C to 44°C. In vivo test on the
guava, inhibition rate of isolate TCY12 is 71.0%, TCY70 is 67.0% and TCY14 is 56.0%.
The LSU rDNA sequences of isolate TCY12, TCY14, and TCY70 show 100% identity with
Aureobasidium pullulans, a is black yeast species. It is expect that the black yeasts TCY12,
TCY14 and TCY70 have the potential to control postharvest diseases in the future.

Key words: postharvest disease, antagonistic yeast, black yeast

! Contribution No. 0948 from Taichung DARES, COA.
2 Assistant Researcher, Taichung DARES, COA.
3 Associate Researcher, Taichung DARES, COA.
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FHEIE14~15% 2 8] > WGHE & 125 gfUFERE R — AT HIE - BEORFE A /N B AR i
(Satake Rice Machine, Satake Engineering Co, Tokyo, Japan)fk EfEE Wi HE KE = »
PR Byl ok o BE R &K HE 3 >R (McGill No. 2 Rice Miller, Seedburo Equipment Co.,
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Fe— B 194 BRHTERALE
Table 1. The breeding processes of Taichung 194

Year- Season Generation Processes carried out Executive institute

2001-I1 Hybridization TK9 x CKY 10368

2002-1~2004-11 Fi~Fs Pedigree method: CKY 11147

2005-1~2005-11 F¢~ F; Preliminary yield trial

2006-1~2006-11 Fg~ Fy Advanced yield trial . ,
) i i Taichung DARES

2007-1~2008-1I Fio~ Fi3 Regional yield trial

2006-1~2008-1I Fg~ Fi3 Rice quality evaluation

2007-11~2009-1 Fii~Fi4 Nitrogen response evaluation

2009-11 Fis Application for newly registered Variety: TC194

2006-1~2008-1T Fg~ F3 Biotic and abiotic stress evaluation All DARES of Taiwan®

"Taichung DARES: Taichung District Agricultural Research and Extension Station.
? Evaluation institute including Taoyuan, Taichung, Tainan, Kaohsiung, Hualian, Taidong DARES and Chiayi
Agricultural Research Institute.

C BREEHRIRE

(—) & E = L s ig

B 19458 72 2005F 55—~ ZHATES A S 2 W14 Lt b - Z E LA 365 fE (K
St BREERAIFR > G d19455 2 24 F H B EER 2 a2V I8 S E S oS N FE —
THAEST RIS 8 KBS K > F—HIERR S G995 E 1.3 om > 5B HIER M & #9585 7.7
om > FRTEEWEAEIGEL GOS0 )Q B EEE = 5> B 1949% 2 A HE 8 1Y —HAME /54,930
kgl 5 FH9FERE25.5% > 55 HAE3,738 kg Rz & FHOFR RAE7.1% ©

xR G 194 SRR vIgE B EBRIR SR EE R
Table 2. The agronomic characters and yield of Taichung 194 in preliminary yield trials

Crop ) DM PH Lodging Yield Grain
Variety PN \ )
season (day) (cm) response (kg / ha) (%) appearance
First TC19%4 128 93.3 18.1 1 4,930 74.5 1
TK9 (CK) 120 94.6 18.8 1 6,619 100.0 3
TC19%4 112 105.2 13.1 1 3,738 92.9 1
Second
TK9 (CK) 107 97.5 12.2 1 4,022 100.0 3
DM: days to maturity PH: plant height PN: panicle number per hill

! The data 0, 1 and 2 of lodging response indicated straight, inclined and lied down, respectively.
2 The range of grain appearance quality ranged from 1 to 4, the less number showed the better appearance.

B P14 NI E B EEEUR 2O ORE R > ERNEK= > BURHERER - QoRREL5E
BORRES — ~ ZHIESERR G /9E - SKRRSMETTH > &5 1945 ERIES L E -~ B
HReEH > HABER G o 1o > KRS —  ZHIF 2 B8E & 8550 516.4%
Fe18.1% » RPN EROBRRIRI © FIFZHERESGERS.60% KNG - F 2
HITE R56.66% > RIEE S 7Y SR OFTRIA -
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Table 3. The rice quality of Taichung 194 in preliminary yield trials

Crop , BR MR HR GT AC PC GC'
Variety TL WC WY WB .

season () (%) (%) (C) (%) (%) (mm)

First TC194 80.3 71.5 627 3.0 0.00 0.00 0.00 6/L 164 560 928
TK9 (CK) 83.0 74.1 675 3.0 021 027 000 6/L 175 579 89S
TC194 79.1 70.0 67.6 3.0 0.00 0.00 000 6/L 181 6.66 86S

Second

TK9 (CK) 822 747 695 30 024 016 0.00 6/L 19.1 6.59 86S

'gel consistency type S: soft, M: medium, H: hard.

BR: brown rice percentage WC: white center AC: amylose content
MR: milled rice percentage WY : white belly PC: protein content
HR: head rice percentage WB: white back GC: gel consistency
TL: translucency GT: gelatinization temperature

(E)E i & E B e gl

G 1945822006555 — ~ ZHIESIIAS Z @ in . E B tEReal - s FIEtA 13
{6 5t Z () 25l > DL 5% R IR el > SUBRES SRR > & 194585 —JHE =L s
HEGERERZ 126K > RGBT 22K > S WIER1IORAID IR 5 4
&P IS MIHE R SR G M9 > MR EMITK - HEAREMINE - £EE
FERRERTTH - G 1945 — ~ ZHIFRYEREE Rl e ost e H0.6811.257 - f2
AR A H1.0%826.6% » B —FEBE B T E A A BRI & RE9%E - LHFHr
BT IR S RE9%THE4 4 gB4.7 g » BUHE N HE 87 IR ERE95716.0%8113.3% -

x0U -~ 5 194 SRR EvE B BRRIR SR EE R
Table 4. The agronomic characters and yield of Taichung 194 in advanced yield trials

Crop Variety DM PH PL PW PN SN FR GW Yield

season (day) (em) (ecm) (g) (%) (@  (kgha) (%)

First TC194 126 952 200 1.8 177 644 90.0 21.6 5794 84.0
TK9 (CK) 124 975 193 23 17.1 786 89.0 26.0 6902 100.0

Second TC194 110 973 202 23 13.8 904 93.7 23.1 5817 86.7
TK9 (CK) 111 1003 186 29 126 99.2 87.1 278 6707 100.0

DM: days to maturity PW: panicle weight FR: fertility rate

PH: plant height PN: panicle number per hill GW: 1000-grain weight

PL: panicle length SN: spikelet number per panicle

B 194580 m Ak E B b EEin ORERBAERT > AR E ST EERR ~ 5K
FREL5E FORARO) TG GFE5E > AR Bl & T 1945RHI L R AR - KK/MNE T H > &
1945555 — (R AV B I RETRCEE I - HE GO 2 RFME - 1A - 5194
SERRESELE - BE kB E > REWABER G > B Al 2SN EER G
FEOGE « BEAh » AdnfiEE — ~ IF 2 B3 & 8 5 5l R 16.7% 52 18.8%EL S RE OB Y R I
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Table 5. The rice quality of Taichung 194 in advanced yield trials

Crop . BR MR HR GT AC PC GC!
V t TL WwC WY WB o

season Y (%) (%) (%) (C) (%) (%) (mm)

First TC194 80.1 70.3 49.0 3.5 0.00 0.00 0.00 6/L 16.7 6.11 91S

TK9 (CK) 824 717 486 35 024 0.14 000 6/L 169 6.29 86S
TC194 78.7 71.1 69.7 3.0 000 000 0.00 6L 188 573 94S

TK9(CK) 82.1 742 721 3.0 036 0.13 0.00 6/L 18.8 558 94S
'gel consistency type S: soft, M: medium, H: hard.

Second

BR: brown rice percentage WC: white center AC: amylose content
MR: milled rice percentage WY : white belly PC: protein content
HR: head rice percentage WB: white back GC: gel consistency
TL: translucency GT: gelatinization temperature
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Table 6. The rice production of Taichung 194 in the regional yield trials

Crop . Regional yield (kg/ha)
Variety — - - - Average Range

season Taoyuan Chunghua Chiayi Pingtang Taitung Hualian

TC194 3,511 6,468 6,349 7,159 6,364 4,729 5,763 3,511~7,159
OTKOCK) 3003 6245 754 7386 5919 4045 5990 3903-7.543
First TC194/TK9 (%) 90.0 103.6 84.2 96.9 107.5 95.6 96.2  84.2~107.5

P-value 0.088 0.139  0.001**  0.287 0.108 0.321 0.219

TC194 2,593 3,410 2,179 3,874 5,319 2,118 3,249 2,179~5,319

TKO(CK) 253 3743 2752 3610 5683 3307 3605 2.536-5.683
Second TC194/TK9 (%) 102.2 91.1 79.2 107.3 93.6 64.1 90.1 64.1~107.3

P-value 0.453 0.087  0.001**  0.192 0.170  0.003**  0.083

* ** Significant difference at 0.05 and 0.01 levels by T-test, respectively.

xRt G 194 SRR EEURE BN ER
Table 7. The yield components of Taichung 194 in the of regional yield trials

Yield component

Crop

season Location TC194 TK9 (CK)
PN SN FR (%) GW (g) PN SN FR (%) GW (g
Taoyuan 16.8 74.4 93.9 20.1 14.7 79.1 91.0 21.6
Chunghua 17.3 85.8 83.8 23.0 15.7 75.2 85.5 27.4
Chiayi 16.7 95.0 91.5 23.1 15.9 85.3 91.3 26.7
First Pingtang 18.8 100.5 80.3 20.5 16.8 99.7 81.6 25.6
Taitung 18.9 80.8 89.9 20.9 17.6 78.0 85.5 24.6
Hualian 15.7 85.5 87.8 20.6 14.7 83.1 83.6 24.3
Range 15.7-18.9 74.4-100.5 80.3-93.9 20.1-23.1 14.7-17.6 75.2-99.7 81.6-91.3 21.6-27.4
Average 17.4 87.0 87.9 21.4 15.9 83.4 86.4 25.0
Taoyuan 15.8 86.5 75.1 17.2 12.2 86.2 69.2 21.0
Chunghua 14.2 67.8 84.8 19.8 11.8 84.7 80.4 24.4
Chiayi 12.4 90.0 64.0 20.3 11.3 934 67.9 24.8
Second Pingtang 14.0 90.6 72.6 21.6 12.8 98.9 64.9 25.2
Taitung 16.2 76.6 92.4 21.6 15.2 73.9 89.8 24.9
Hualian 11.5 92.7 67.9 21.0 9.4 95.9 65.2 24.9
Range 11.5-16.2 67.8-92.7 64.0-92.4 17.2-21.6 9.4-15.2 73.9-98.9 64.9-89.8 21.0-25.2
Average 14.0 84.0 76.1 20.3 12.1 88.8 72.9 24.2

PN: panicle number per hill, SN: spikelet number per panicle, FR: fertility rate, GW: 1000-grain weight.
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Agronomic character

Crop

season Location TC194 TK9 (CK)
DM PH(cm) PW(g) PL (cm) DM PH(cm) PW(g) PL (cm)
Taoyuan 140 84.5 1.5 18.7 138 91.9 1.7 17.9
Chunghua 119 96.2 1.8 19.0 118 95.9 1.9 16.9
Chiayi 133 91.8 2.2 19.4 129 100.6 2.3 17.6
) Pingtang 126 93.3 2.0 19.7 124 102.7 2.3 18.6
st Taitung 133 84.3 1.5 18.1 131 90.0 1.7 16.7
Hualian 151 89.8 1.6 17.3 147 99.1 1.8 16.5
Range 119-151 84.3-96.2 1.5-2.2 17.3-19.7 118-147 90.0-102.7 1.7-2.3 16.5-18.6
Average 134 90.0 1.8 18.7 131 96.7 2.0 17.4
Taoyuan 117 87.6 1.3 18.4 116 90.4 1.4 17.4
Chunghua 110 91.8 1.3 18.2 108 93.5 1.8 18.3
Chiayi 105 95.1 1.6 19.9 110 95.0 2.0 18.9
Pingtang 102 100.6 1.7 19.7 104 106.0 1.9 18.8
Second
Taitung 109 93.3 1.6 18.8 112 98.0 1.7 16.9
Hualian 110 92.4 1.6 19.7 116 98.7 1.9 18.4
Range 102-117 87.6-100.6 1.3-1.7 18.2-19.9 104-116 90.4-106.0 1.4-2.0 16.9-18.9
Average 109 93.5 1.5 19.1 111 96.9 1.8 18.1
DM: days to maturity, PH: plant height, PW: panicle weight, PL: panicle length.
T~ B 194 sEREEE R RE R
Table 9. The rice quality of Taichung 194 in the regional yield trials
Crop Variety VW BR MR HR L WC WY WB (;}T AC PC GC
season L) (%) (%) (%) (€©) () (%) (mm)
) TC194 551 795 68.6 60.0 3.0 0.18 0.00 0.00 6/L 169 545 97S
st TK9 (CK) 575 81.6 722 582 35 027 034 0.07 6/L 158 574 94S
TC194 537 79.6 68.1 572 2.8 0.00 0.00 0.00 6/L 19.7 6.23 98S
Second TK9 (CK) 536 81.8 73.1 682 3.0 042 0.00 0.05 6/L 184 640 97S

VW: volume weight

BR: brown rice percentage

MR: milled rice percentage

HR: head rice percentage

TL: translucency
WC: white center
WY : white belly
WB: white back

GT: gelatinization temperature

AC: amylose content
PC: protein content
GC: gel consistency
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Table 10. The panel test of Taichung 194 in the regional yield trials

Crop Variety Year Appearance Aroma Flavor  Cohesion Hardness Overall se.n sory
season evaluation

TC194 2007 0.955A  0.636A  0.864A  0.773A -0.727C 0.909A
) 2008 1.000A  0.778A  0.889A  0.889A -0.778C 1.000A
First Ko (Cky 2007 00008 00008 0000B  0.000B  0.000B 0.000B
2008 0.000B 0.000B  0.000B  0.000B  0.000B 0.000B
TC194 2007 0.125B 0.625A  0.313A  0.313A -0.125B 0.313A
Second 2008 0.850A  0.700A  0.850A  0.800A -0.600C 0.900A
TK9 (CK) 2007 0.000B 0.000B  0.000B  0.000B  0.000B 0.000B
2008 0.000B 0.000B  0.000B  0.000B  0.000B 0.000B

A: better than the check, B: same as the check, C: poorer than the check.
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Table 11. Evaluation on the responses of Taichung 194 to abiotic stresses

Crop . Culm strength Cold tolerance G.ram sprogtmg Pamcl.e.
season Variety in the panicle threshability
Lodging Scale  Reaction  Scale % Scale % Scale
First TC194 Erect-Bending 1 MR 2.3 12.0 1 10.0 5
TK9 (CK) Erect-Bending 1.7 MR 3.0 66.3 9 37.3 7
Second TC194 Erect-Bending 3 MS 4.3 59.7 5 4.0 3
TK9 (CK) Erect-Bending 1 MS 4.3 81.7 9 17.6 5

R: resistant, MR: moderately resistant, MS: moderately susceptible, S: susceptible, HS: high susceptible.
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Table 12. Evaluation on the responses of Taichung 194 to biotic stresses

Diease/Pest TCI% KO (€K)
Scale Response Scale Response

Leaf blast 4.3~6.3 MR~MS 8.3~8.6 S
Panicle blast 5.0~9.0 MR~HS 7.0~8.3 S
Bacterial blight 9.0 HS 9.0 HS
Sheath blight 7.3 S 7.6 S
Stripe 7.0 HS 5.0 MS
Brown planthoppers 7.6~8.3 S 7.0~7.6 S
Small brown planthoppers 5.0 MR 6.3 MR
Whitebacked planthoppers 6.3 MR 7.6 S

R: resistant, MR: moderately resistant, MS: moderately susceptible, S: susceptible, HS: high susceptible.
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Table 13. The response of Taichung 194 to nitrogen fertieizer

Crop Variet Amount of nitrogen DM PH PN yield
arie
season 4 (kg/ha) (day) (cm) (kg/ha)  (Index)
80 134a' 88.3a 143 a 6032 a 100.0
120 134 a 92.1a 17.0a 6507 a 107.9
TC194
160 133 a 919a 17.0a 6533 a 108.3
First 200 134 a 96.3 a 16.7 a 6838 a 113.4
" 80 130a  892a  145a  5760b  100.0
120 130 a 88.1a 13.7a 6495ab 112.8
TK9 (CK)
160 131a 90.3a 14.6a 6644ab 1153
200 130 a 98.3a 16.1a 7547 a 131.0
80 113 a 86.4a 12.4a 3636 a 100.0
120 113 a 90.0 a 13.6a 3470 a 95.4
TC194
160 113 a 89.4a 14.0a 3434 a 94.4
200 119a 88.6 a 14.5a 3551 a 97.7
Second
80 113 a 89.8 a 10.0a 3394 a 100.0
120 113 a 90.3a 11.0a 3685a 108.6
TK9 (CK)
160 113 a 90.8 a 11.6a 3460 a 101.9
200 114 a 92.8 a 11.9a 3711 a 109.3
DM: days to maturity PH: plant height PN: panicle number per hill

! Means within a column followed by the same letter are not different significantly at the 5% level.
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Table 14. The palatability of Taichung 194 harvested from the second crop in 2007
Storage Overall
period Variety Treatment Appearance Aroma  Flavor Cohesion Hardness  sensory
(month) evaluation
TC194 Room temp. 0.125B 0.625A 0.313A  0.250B  -0.313B 0.438A
1 7T 01258 00008 0.125B  0.625A -0.500C _ 0063B _
TK9 Room temp. 0.250B  -0.063B  0.375A  0.063B  -0.313B 0.250A
17 C -0.250B 0.000B -0.125B  0.000B  -0.063B  -0.063B
TC194 Room temp. 0.100B 0.350A  0.400A  0.650A -0.750C 0.750A
) 7T 0389A  0056A 0.500A 0.334A -0.667C  0667A _
TK9 Room temp. 0.100B 0.000B  0.250B  0.300A  -0.450C 0.350A
17 C -0.056B  -0.056B -0.111B  -0.222B 0.111B  -0.056B
TC194 Room temp. 0.000B  -0.313C 0.000B  0.250B -0.250B  -0.250B
; 7C 00638 0.688A 0375A  0.625A -0.625C  0563A _
TK9 Room temp. 0.000B  -0.063B  0.063B  0.000B  -0.313C 0.125B
17 C 0.000B 0.000B  0.000B  0.063B  -0.063B 0.000B
TC194 Room temp. 0.188B 1.000A 0.000B  0.250A -0.125B 0.125B
. 7C 01888 0563A 0250A  0.250A -0.063B  0.125B
TKO Room temp. -0.125B 0.000B  0.000B  0.000B 0.188B 0.000B
17 °C -0.375C  -0.250C  -0.250C  -0.313C 0.063B  -0.188B
RTT G 194 SRR GURAY R IRALE (2009 4 1 IHI1F)
Table 15. The palatability of Taichung 194 harvested from the first crop in 2009
Storage Overall
period  Variety Treatment Appearance Aroma  Flavor  Cohesion Hardness sensory
(month) evaluation
TC194 Room temp. 0.723A  0333B  0.612A  0.667A  -0.556C  0.667A
: me 0.945A  0.389A  0.834A 09454 -0.833C  0.833A
TK9 Room temp. -0.611C  -0.333B  -0.333C  -0.500C 0.556A -0.500C
17 °C 0.056B  0.000B  0.056B  0.222B  -0.278B  0.056B
TC194 Room temp. 0.682A  0.637A  0.455A  0.727A  -0.455C  0.636A
5 7¢ . 1000a 0727A 09554 1091A -0.909C 1.091A
TK9 Room temp. -0.319C  -0.273C  -0.228B  -0.455C 0.319B -0.410C
17 C 0.000B  0.000B  0.182B  0.182B  -0.228B  0.091B
TC194 Room temp. 0.950A  0.700A  0.600A  0.750A  -0.250B  0.750A
3 17C . ...1000A 0700A 0900A  1000A -0.800C  1.000A
TKO Room temp. -0.200B  -0.600C -0.450C  -0.550C 0.500A -0.500C
17 °C 0.350A  0.000B  0.100B  0.350A -0.200B  0.150B
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Development of Japonica Rice Variety
"Taichung 194" '

Chia-Chi Cheng?, Jia-Ling Yang® and Chi-Sheng Hseu*

ABSTRACT

‘Taichung 194°, a Japonica rice variety, has been nominated and released in
December, 2009 and obtained plant variety rights on October 2, 2015. The growth
durations of this variety are 134 and 109 days in the 1*' and 2™ cropping seasons, and the
average grain yield is 5,723 kg/ha in the 1°' and 3,249 kg/ha in the 2™ cropping season,
respectively. which was 3.8% to 9.9% lower than the control variety, Taikeng 9. In the
panel test, TC194 was superior to the control on appearance, flavor and overall sensory
evaluation was aromatic, indicating that this variety has excellent taste quality. In addition,
there are other good traits such as good grain appearance, culm strength and moderate
panicle thresh ability, and resistant to blast, small brown planthoppers and whitebacked
planthoppers, TC194 is sensitive to sheath blight, bacterial blight, and planthopper,

prevention for these diseses and insects are necessary during cultivation.

Key words: Taichung 194, Japonica rice, breeding

'Contribution No. 0952 from Taichung DARES,COA.

2 Assistant researcher of Taichung DARES, Changhua, Taiwan, ROC.

3 Associate researcher and chief of Crop Improvement Section of Taichung DARES, Changhua, Taiwan, ROC.
* Former researcher of Taichung DARES, Changhua, Taiwan, ROC.
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Table 1. The irrigation data of melon at 22 days before harvest by timer and adaptive modes

) Times Amounts (L)
Field Mode . . ; ; Mean (L)
Irrigation Fertigation Watering Total Max. Min.
1 Timer 61 44 17 8627.2 200.0 112.5 141.43
2 Adaptive 48 42 6 7246.7 206.3 131.5 150.97
3 Timer 61 44 17 9569.0 226.1 123.3 156.87
4  Adaptive 48 42 6 6795.7 198.5 125.3 141.58
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Fig. 1. The distributions of fertigation amount, fertigation and watering times of four trial fields
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Table 2. The irrigation data of melon in different weather conditions

Field 1 (Timer) Field 2 (Adaptive)
Date Weather . ) . .
Fertigation Watering Fertigation Watering
15 Sep. Rainy 2 1 1 0
20 Sep. Cloudy 2 1 2 0
26 Sep. Sunny 2 1 2 1
Water amount (L) ' 150-127 160-135

'Fertigation water amount were changed depend on crop stages and weather.
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Table 3. The effects of timer and adaptive modes on the leaf characteristics of melon

Leaf length Leaf width Petiole length ~ Stem diameter Node length

1
Treatment (cm) (cm) (cm) (mm) (cm)
Timer 17.4 23.1 15.7 7.07 8.44
Adaptive 16.7 22.4 16.2 6.43 8.83
T test ns ns ns ns ns

! Description in Table 1.
2 s, *, non-significant, or significant at P<0.05,T test ; ns= not significant
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Table 4. The effects of timer and adaptive modes on the fruit characteristics of melon

Fruit height  Fruit diameter  Fruit weight  Total soluble solid ~ Fruit thick

1
Treatment (cm) (cm) (g/fruit) °Brix (%) (mm)
Timer 8.94 10.6 505 13.9 16.5
Adaptive 8.81 10.1 507 143 18.1
T test ns ns ns ns *

! Description in Table 1.
Zns, ¥, non-significant, or significant at P<0.05,T test ; ns= not significant.
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Table 5. The effects of timer and adaptive modes on the N, P, K, Ca and Mg contents in leaf of melon at
harvested stage.

Contents (%)

Treatment'

N P K Ca Mg
Timer 3.24 0.29 2.21 6.11 1.79
Adaptive 3.16 0.26 2.20 6.41 1.96
T test ns ns ns ns ns

! Description in Table 1.
Zns, ¥, non-significant, or significant at P<0.05,T test ; ns= not significant
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Comparison to the Farming Benefits of Two
Irrigation Modes - Timer and Adaptive on
Protected Substrate Melon Cultivation'

Ling-Hsi Chen® and Chen-Yang Tai’

ABSTRACT

This study was aimed to use environment sensing technique to trigger irrigation
adaptively and dynamically with energy-saving operation, and analysis farming benefits of
protected soilless melon cultivation. Compared both automatic irrigation trigger modes of
traditional timer and adaptive in irrigation water amount, operation times, hydropower
resource consumption, plant physiology, leaf nutrient and fruit characteristics of melon.
The results showed that less irrigation water amount and applied fertilizers were used by
adaptive trigger, therefore the production cost can be reduced. Obviously, melon
cultivation is more suitable for friendly farming purposes in a reasonable and dynamic
timely supply of water and nutrients. Irrigation times of adaptive mode were 13 times less
than timer mode, average save 1.5 I/m? of water per day during the recorded 22 days
period. The timer mode is fertigation 2 times and watering 1 times for three different
weather conditions on sunny, cloudy and rainy days. But, the adaptive mode is fertigation
2 times and watering 1 times for sunny day, fertigation 2 times that save 33% water for
cloudy day, fertigation 1 times only that save 66% water for rainy day. Therefore, the
adaptive mode change the amount of irrigation water dynamically and smartly depend on
the weather. The distribution of volumetric water content data of substrate in each field
showed that they were maintained within an appropriate stable range except for the rising
peak of irrigation during the daytime. The melon leaves in leaf length, leaf width, petiole
length, stem diameter and internode length of both timer and adaptive trigger modes were
statistically not significant, thus the elements absorption of leaf was not affected by both

timer and adaptive trigger modes.

Key words: irrigation, melon, substrate culture, timer, adaptive
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