75:41-57 (2002) M

1
2
1994 FMTT (1996~1997
) 600~1,000 (1998~2000 )
FMTT593
6~8
89% 42% 164 g
600~1,000 m 68.8
44.4 36.8 114~135
42~68
(1,2,3,4,5,6.)
(7,8,11,12)
1998
() ©
85~86 © FMTT593
2001 7 27

(10)

0523
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1. (CLN1462-20-2-0-0-0) CL5915-206D,-2-2-0-4xBL 323-20 CLN399
BC.F,-19-6-13-12-4 x BL321-3 DC4 ( )
DC; ( ) 30 DC,
( ) DCs ( )
1993
2. (L4783-S2-3-1-19-0-sel-sel B-selB) ”
1.  (CLN1462-20-2-0-0-0)
50 t
3~4 (  160Q)
2. (L4783-S2-3-1-19-0-sel-selB-sel B)
5 6 3~4
(  150~200 g)
1993
1993 1994 1995 1996  |1997-1998| 2000  [2001
( ( ( ( « / )
C ) ) ) ) ) )
«—>
CLN1462-20-2-0-0-0 ‘l «— P« —»
< > | < >
X
< —»
L471994-S2-3-1-19-0- /
Sel-selB-selB ' '
| |
1 31
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3. 24 75x40 m 7.2m?
4,
(@D)] 1994 7 18
(2 1994 8 25
(©)] 1994 10 27 12 10 5
5.
6. 5
40 ml (7,000
r.p.m. 10 ) pH
(DpH pH meter ( ORION.Model 420A) pH
(2) (°Brix) 1~2 ATAGO refractometer PR-101 Brix
( °Brix)
(3) (a/b) Color and Color Difference Meter Model Z-1001DP
Lab ( a/b)
4 (%) 5 100 ml 40 ml
pH 0.05N NaOH pH 8.1 ( %)
(5) Kagome 0.5cm
<1.0kg 1.01~1.25 kg 1.26~1.50
kg 1.51~1.75 kg 1.76~2.00 kg 2.01~2.25 kg ( 15
)
1.
(D 16 1
(2 ( )
3 0] 1995 9 20 @ 1995 10 21 ® 1995
12 21 1996 2 12
4 24 75x40 cm
7.2m’
5



(1) 5 1
(2) ( )

(3) @ 1996 8 25 @ 1996 9 20 ©)] 1996
11 22 1997 1 18
(4) 48 75 cmx40
cm 14.4 m?
(5)
(1)
FMTT552 553 556 591 593
) 600~1000 M
(3)
0]
--1996 7 10 1997 7 11 --1996 7 13~14
1997 7 17~18
--1996 8 5 1997 8 5 --1996 8 10~11
1997 8 14~19
--1996 11 11 ~1997 2 14 1997 11 17 ~1998 2 16
--1996 10 25 ~12 26 1997 10 25 -~12 26

@ (1998 ~2000 )
1998 3 12 1999 3 13~16 2000 3 18~25
1998 4 10 1999 4 13~14 2000 4 17-27

1998 6 24~-8 20 1999 6 18 ~7 31 2000 6 28 -8

13
(4) () 4.8m
7.2m? 60x40 cm 24
20 t N P,O K,O 200 126 160 kg/ha
(5)
® / x100%
@ / x100%

©) / x100%

( )1.5m
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@ / x100%
(6) 2kg
( )
1.2 6 12
1993 1994
31 11
35t FMTT593 46t
FMTT593 139 g
1994 !
Table 1. Field observation of summer fresh tomato hybrid linesin 1994
. Single . Fruit )
) ) Daysto Daysto Fruit A Soluble . . Fruit ) Cracking
Lines Yield o, ) ) fruit . Acidity shoulder Firm )
flowering® maturating setting . solid color fruit
weight color
t/ha % g °brix % ab
FMTT552 12 20 76 45 114 515 052 142 dakgreen firm dlight
FMTT553 37 19 75 39 107 525 048 145 dakgreen  firm dlight
FMTT556 40 21 75 49 128 530 058 120 dakgreen  firm dlight
moderate- .
FMTTS590 37 22 77 53 129 4.95 0.48 1.17 green i dlight
irm
FMTT591 40 20 77 39 137 4.75 0.51 1.06 darkgreen veryfirm  dight
FMTT592 35 20 78 36 125 515 052 112 green firm dlight
FMTT593 46 19 75 52 139 505 047 156 dakgreen veryfirm  dlight
FMTT599 61 19 75 14 127 490 049 146 green firm dlight
moderate- .
FMTT603 38 19 78 37 140 480 050 1.32 green i middle
irm
moderate- .
FMTT604 36 20 76 41 124 460 052 1.24 green i serious
irm
) moderate- .
FMTT574 49 18 74 52 125 475 051 173 lightgreen " dlight
irm
Taichung Asveg light moderate- .
49 19 75 51 113 4.75 0.47 1.48 . dlight
No.4 (check) green firm
Means 38 20 76 43 124 500 051 135 - - -

1 Sowing date: 1994.7.18, Planting date: 1994.8.25, Duration of harvesting: 1994.10.27-12.10. 5 times.
2Days to flowering: day from planting to 50% flowering, Days to maturation: average days from flowering to fifth harvesting.
3Means of data are the average of 31 lines and Taichung Asveg No.4.
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1.
1995 16
FMTT593 9
FMTT593 112 ¢
120t 184 g
1995 !
Table 2. Comparison trial of fresh tomato hybrid lines (F1) at preliminary trial in autumn crop in 1995
. Single . Fruit .
. . Daysto Daysto Fruit . e o Fruit . Cracking
Lines Yield o, o, . fruit Acidity shoulder Firm .
flowering® maturating® setting color fruit
eight color
t/ha % g brix % alb
FMTT552 96 18 93 92 142 4.90 048 203 dakgreen  firm slight
FMTT553 112 21 91 85 144 4.80 047 198 dakgreen  firm slight
FMTT556 97 21 90 90 145 4.70 045 192 darkgreen  firm slight
FMTT590 128 16 95 88 165 4.70 043 194 green firm slight
FMTT591 120 18 93 86 178 4.70 044 187 dakgreen  firm slight
FMTT592 102 18 93 86 157 4.60 047 191 green firm slight
FMTT593 112 18 94 89 184 4.85 046 205 dakgreen veryfirm  dlight
moderate- .
FMTT599 112 17 94 89 140 4.65 043 193 green G slight
irm
moderate- )
FMTT600 104 16 95 89 143 5.00 044 194 green " slight
irm
moderate- .
FMTT602 128 18 93 88 140 4.65 040 193 green G middle
irm
Taichung Asveg . moderate- .
120 18 92 90 141 4.95 045 1.93 light green ) slight
No.4 (check) firm
Means 112 18 94 87 151 4.75 047 196 - - -
LSD (p=0.05) 4.70 3.03 2.93 2.84 4.23 0.68 026 042 - - -

! Sowing date: 84.9.20, Planting date: 84.10.21, Duration of Harvesting: 84.12.21-85.2.12, 6 times.
2Days to flowering: days from planting to 50% flowering, Days to maturation: average days from flowering to sixth harvesting.

FMTT593

FMTT593 62 t

1996

FMTT
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1996
Table 3. Advance tria of fresh tomato hybrid lines in autumn-winter crop in 1996
Fruit Single Soluble Color of .
) Daysto Daysto ) A . o ) ) Cracking
Lines o, _, bearing  fruit solid  Acidity Color fruit Firm )
flowering” maturating . fruit
rate  weight substance shoulder
t/ha % g °brix % ab
FMTT552 64 27 98 62 124 4.86 0.26 194 dark green firm dlight
FMTT553 59 27 97 56 130 4.76 025 193 dark green firm slight
FMTT556 62 26 97 58 149 4.63 023 206 dark green firm slight
FMTT591 66 24 98 67 160 453 022 181 darkgreen veryfirm  dlight
FMTT593 62 25 98 61 184 4.87 0.22 2.03 dark green very firm dlight
Taichung Asveg . moderate- .
74 26 97 64 126 4.73 0.22 1.77 light green . dlight
No.4 (check) firm
Means 60 26 98 60 145 4.84 024 193 - - -
LSD (p=0.05) 14.3 19 13 105 247 0.43 004 015

! Sowing date: 85.8.25, Planting date: 85.9.20, Duration of Harvesting: 85.11.22-86.1.18, 6 times.
2Days to flowering: days from planting to 50% flowering, Days to maturation: average days from flowering to sixth harvesting.

1998 2000
(1)

1996~1997

1996~1997

1996~1998
600~1000 m

FMTT593 39.3 ha

1

Table 4. Horticultural characteristics of new summer fresh tomato lines cultivated at lowland

(1996~1997)

447t FMTT593

Lines Vertical diameter Horizontal diameter Single fruit Color of fruit  Firm of
of fruit of fruit weight shoulder fruit
cm g mm
FMTT593 5.8 123.1 dark green 2.76
Taichung Asveg No.4 .
(check) 5.8 94.5 light green 2.53

* The average values of two harvest yields and yields of sum are investigated in nondistinctive regions during the

period of two years.

L Duration of sowing: Shan-Hua- 7.10.1996; 7.11.1997; Giong-Lin, Xin-Wu - 7.13~14.1996; 7.17~18.1997.
Duration of planting: Shan-Hua - 8.5.1996; 8.5.1997. Giong-Lin, Xin-Wu - 8.10~11.1996; 8.14~19.1997.
Duration of harvesting: Shan-Hua - 11.11.1996~2.14.1997; 11.17.1997~2.16.1998.

Giong-Lin, Xin-Wu - 10.25~12.26.1996; 10.25~12.26.1997.
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1996~1997 o
)
Table 5. Yield test in regional trial of FMTT593 tomato cultivated at lowland (1996~1997)
Lines 1996 1997 Average of two years
Yield Index Yield Index Yield Index
t/ha % t/ha % t/ha %
FMTT593 36.806 2000.0 41.802 87.0 39.304 87.9
Tachung Asveg ) o7¢ 100 48.040 100 44.708 100
No.4 (check)
Means® 36922 43041 39982
LSD (5%)2 4384 10331 419941

* The average values of two harvest yields and yields of sum of five lines are investigated in non-distinctive regions
during the period of two years.

! Duration of sowing: Shan-Hua - 7.10.1996; 7.11.1997; Giong-Lin, Xin-Wu -7.13~14.1996; 7.17~18.1997.
Duration of plantting: Shan-Hua - 8.5.1996; 8.5.1997; Giong-Lin, Xin-Wu - 8.10~11.1996; 8.14~19.1997.
Duration of Harvesting: Shan-Hua-11.11.1996~2.14.1997; 11.17.1997~2.16.1998.

Giong-Lin, Xin-Wu - 10.25~12.26.1996; 10.25~12.26.1997.

2 Means are the average of five lines and one check variety.

(2)
FMTT593 28 30 () FMTT593
87.7% 90.3% 6~8
8~12 164 g 121 g
4~5 FMTT593
¢ )
1998 2000 FMTT593
1998 1999 2000 60.2 73.7 726t
56.8 74.8 70.4t
1998~2000 !

Table 6. Horticultural characteristics of new summer fresh tomato lines cultivated at highland
(1998~2000)

) Duration of
Days_of ) Nu_mber_of .. Color of S|ze_of harvesting Vertical Horizontal Single
. planting  Fruit  fruitsetting Fruit ; fruit Daysof - ?
Lines - fruit (account from - diameter diameter fruit
to setting per shape navel . harvesting ) ] .
. . shoulder - planting) of fruit  of fruit weight
flowering inflorescence vestige —
First Last
% mm cm cm o]
FMTT593 28 87.7 6-8 globe ;:g(q 9.2 72 114 12 6.0 6.3 164
Taichung : .
AsvegNo4 30 90.3 8-12 high  light 8.6 70 116 46 5.8 55 121
globe green
(check)

Duartion of sowing: 3.12.1998; 3 13-16.1999; 3.18-25.2000.
Duration of planting: 4.10.1998; 4.13-14.1999; 4.17-27.2000.
Duration of harvesting:.6.24-8.20.1998; 6.18-7.31.1999; 6.28.-8.13.2000.
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1998~2000 X
)

Table 7. Theyield of new summer fresh tomato linesin regional field tria at highland (1998~2000).
Lines 1998 1999 2000 Average of three year

Yield I ndex Yield Index Yield Index Yield Index

t/ha % t/ha % t/ha % t/ha %

FMTT593 60.193 105.9 73.704 98.6 72.593 103.1 68.19940 102.2
TACUNGAS/eY  gso14 100 74815 100 70417 100  67.356 100
No.4 (check)
Means 56182 71929 6861994 65598
L SD (5%) 6686 6444 419949 3281

L Duration of sowing: 3.12.1998; 3.13-16.1999; 3.18-25.2000.
Duration of planting: 4.10. 1998; 4.13~14. 1999; 4.17~27. 2000.
Duration of harvesting: 6.24-8.20. 1998; 6.18~7.31. 1999; 6.28~8.13.2000.

FMTT593 1998 2000
1996 1998
FMTT556 591 2~3.2%
0.3~2% FMTT593 0.3% ( )
1998~2000 !

Table 8. Occurrence of diseases and cracking fruit of new summer fresh tomato linesin regional field trial
(1998~2000)

Occurrence Occurrence Occurrence  Occurrence

Lines ratio of ratio of ratio of ratio of Remarks
Fusariumwilt ToMV  bacteria wilt cracking fruit
% % % %
FMTT593 0 0 0 03 After 3rd inflorescence, fruits
are uniform
Artificia thinning (4~5
Taichung Asveg 0 0 0 05 flowers are reserved per
No.4 (check) ' inflorescence), fruits are
uniform
(pH) FMTT593 4.09
3.98 0.4% 5.0 (°Brix)
1998~2000 !
Table 9. Fruit quality of new summer fresh tomato linesin regional field trial at highland (1998~2000)
. Acidity : .
Lines pH (ascorbic acid) Soluble solid Color of fruit pulp
% °Brix alb
FMTT593 4.09 0.41 5.0 1.36

Taichung Asveg No.4 (check)  3.98 0.41 5.1 1.19
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FMTT593 1998 2000 68.8 t
2.2% 0.3~4.9%
71.4t 66.3
t FMTT593
1 FMTT593 (
)
1998~2000
Table 10. The analysis of yield stability of new summer fresh tomato linesin regional field trial at
highland (1998~2000)
. FMTT593/
1998 Yield 1999 Yield 2000 Yield Averageyieldof g
three years
. Asveg No.4
Locations Taichun Taichun Taichun Taichun
MTT ) 9 FmTT Asvegg FMTT Asvegg MTT ) 9 Index of
Y I Y T T e T
t/ha %
Ren-Ai 56.2 53.2 76.7 719 73.0 71.1 68.6 65.4 104.9
Xin-Yi 62.4 61.3 78.5 80.2 73.6 717 714 713 100.3
Y u-Chi 62.0 56.0 66.0 717 71.2 68.3 66.3 65.3 101.6
Range 56.2-62.4 53.2-61.3 66.0-78.5 71.7-80.2 71.2-73.6 68.3-71.7 66.3-71.4 65.3-71.3 100.3-104.9
Means 60.2 56.8 73.7 74.8 72.6 70.4 68.2 67.4 102.2
Stability 326 1019 507 373 181 336 085:0.13105:007 -
coefficient*
* The stability coefficient is measured as described by Francis and Kannenberg (1978).
FMTT593 393t
12.1% 0.6%
444t
36.3t
FMTT593 1 FMTT593
( )
1998 1999 2000 FMTT593
(68.2 t/ha) 6 () (65.6 t/ha)
FMTT593 0.85 FMTT593 (
)
1996 1997 FMTT 593
(39.3t/ha) 6 () (40.0t/ ha)
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FMTT 593 0.64 FMTT 593

1996~1997
Table 11. The analysis of yield stability of new summer fresh tomato linesin regional field trial at
lowland (1996~1997)

. . Average yield of two FM .TT593/
1996 yield 1997 yield Taichung
Locations years Asveg No.4
FMTT  Taichung FMTT  Taichung FMTT  Taichung Index of
593 AsvegNo.4 593  Asveg No.4 503  Asveg No.4 yield
t/ha %

Giong-Lin 34.0 375 40.4 36.5 37.2 37.0 100.6
Xin-Wu 38.3 38.0 34.3 124 36.3 40.2 90.3
Shan-Hua 38.1 48.6 50.7 65.3 444 56.9 78.0
Range 34.0-383 375486 34.350.7 36.5-65.3 36.3-444 37.0-56.9 78.0-100.6
Means 36.8 41.4 41.8 48.0 39.3 44.7 87.9
Stability 8.00 6.10 11.75 544  0.64:025 1442011 -
coefficient*

* The stahility coefficient is measured as described by Francis and Kannenberg (1978).

1.6 - l
|
' 6
1.4 +H Mean
39,982
|
5 1.2 4 1 |
4
g T |
2 1.0 I
3 T?’ |
S
@ g8 |
1.FMTT 552 | 2
2.FMTT 553 5 |
06 4 3.FMTT 556 |
4.FMTT 591 |
5.FMTT 593 |
0.4 4 6.¥xan"E¥:-4 1 |

35000 37000 39000 41000 43000 45000
Mean yield ( Kg / ha)

Fig. 1. Stability analysis of new summer fresh tomato linesin regional field trial at highland.
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0.9 |
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0.8 o 3.FMTT 556 |
4. FMTT 591 |
07 4 5.FMTT 593 |
6.¥xao"EY¥ -4 1 |

60000 62000 64000 66000 68000
Mean yield ( Kg / ha)

70000

Fig. 2. Stability analysis of new summer fresh tomato linesin regional field trial at lowland.

1. FMTT593
1996 5 48
1 0.01 M. pH 7.0 20 2% celite
(3.5 kg/cm?) 20
0% Tm-2%Tm-2% Tm-2%/+
100% Tm-22 +/+
+/+ FMTT Tm-2%+
Table 12. Result of disease resistance test for TOMV in tomato F1 hybrid lines
No. of No.of No. of Incidence
Lines Genotype®  examination susceptible resistant rate Reaction
plant plant plant (%)
FMTT593 Tm-2%+ 48 0 48 0 R
Taichung Asveg No.4 (CK) Tm-2%+ 48 0 48 0 R
KY 301 (CK) +/+ 48 48 0 100 S
L4840 (susceptible CK) ++ 48 48 0 100 S
L127 (resistant CK) Tm-2%Tm-2% 48 0 48 0 R

Igenotype: Tm-2%/Tm-2°=resistant genotype (homozygote) perform resistance; Tm-2%+=resistant genotype
(heterozygote) perform resistance; +/+=susceptible genotype (homozygote) perform susceptibility.

* R: resistant S: susceptible.
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2. FMTT593
1997 6 10 24
PSS#H4 (racel. biovar 3) 20 ml (108 cfu/ml)
25~35

FMTT593 ( 36%)

Table 13. Result of disease resistance test for bacterial wilt on tomato F; hybrid lines

No. of . .
. - 0. of No. of Incidence Resistant .
Lines examination . _ 1 Reaction

olant wilt plant survival plant rate (%) rate (%)

FMTT593 24 9 15 36 64 middle resistant

Taichung A No.4

achung Asveg o 24 1 13 45 55  middle susceptible

(contral)

K'Y 301(control) 24 24 0 100 0 highly susceptible

L 285(resistance CK) 24 1 23 4 96 highly resistant

L 390(susceptible CK) 24 24 0 100 0 highly susceptible

! Degree of incidence rate: <15%=highly resistant; 16-24%=resistant; 25-44%=midd|e resistant; 45-60%=middle
susceptible; 61-80%= susceptible; >81%= highly susceptible.

3.
1998 3 14 100 pea-moss 3.2
( 14 ) 3 28
(racel & 2) 5 72
( ) 24 ( 6 )
25~28 4 18
0= 5= 7.5= 10=
5
CLN1462-20-2-0-0-0 FMTT593
race 1 race 2
FMTT593 1 3 1999 9 6 9 27 10
5 10 26 350 1000
1999 11 25 2000 1 16 2000 3 10
4 15 3
FMTT593 178 g 10 19 kg

114 3.2¢
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FMTT593
Table 14. Result of disease resistance test for fusarium wilt on tomato inbred lines and F;
No. of Race 1 Race 2
Lines examination Degre_e_o?c Reaction? Degr_ee_ (?f . Reactior?
plant susceptibility susceptibility
CLN1462B (2 )* 24 0.0 R 7.3 S
FMTT593 24 0.0 R 7.7 S
Taichung Asveg No.4 24 39 Seg 8.1 S
L471994 (5 ) 24 3.2 Seg 9.3 S
Bonny best (suscetible CK) 24 7.8 S 8.4 S
Rodade (resistant CK Fyg,) 24 0.0 R 0.0 R
UC82 (resistant CK Fy) 24 0.2 R 7.5 S

! Degree of susceptibility: average of 24 plants three weeks after inoculation (6 plants x4 repeats),
0=no symptoms; 5=dwarf and vascular bundle browning; 7.5=dwarf seriously and vascular bundle browning;
10=wilt seriously and even to die.

2 Reaction: R=resistant; S=susceptible; Seg=segregate of resistant and susceptible.

*CLN1462B = CLN1462-20-2-0-0-0.

FMTT593
Table 15. Theyield of seed of FMTT593 (Fy)

F.hybrids ~ Weight of singlefruit  Yield of seed? Average seed no. / fruit ~ Wt. /1000 seeds

g kg/0.1 ha no. g
FMTT593 178 19 114 3.2

*Average seed wt.}/Fresh fruit per kg and yield of seed mean weight of dry seeds (seed water content=5%).
2 Seedsareproduced by 0.1 ha ¢ and0.03ha & .
8 Duration of sowing: 9.6~9.27.1999; duration of planting; 10.5~10.26.1999.

Emasculation and pollination date: 11.25.1999~1.6.2000; duration of harvesting: 3. 10~4.15.2000.

“FMTT593” “ 4 7
“CLN1462-20-0-0-0
4 “CL5915-206D4-2-2-0-4"
FMTT593 4 “L4783"
FMTT593 4
“FMTT593" 4 “CLN1462"
4 “CL5915”

CL5915 CLN 1462
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FMTT593
FMTT593
4 CL5915
95%
FMTT593
FMTTS593
CLN1462
FMTT593
1. 1993-1999
2.
3. 1993
4,
7:33-39
5.
5:80-84
1998~2000
1991
8. 1998 p.231-254

“R”

race 1

1990

p.68-81

4 55%

(ToMv)

1998

"CLN1462"

1996~1997

8:1-7
1993

55

(seg )

6:12-15

73
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1999-109.



57

The Development of Newly Tomato Variety
-- Taichung Asveg No. 10*

Tien-Chih Lin and Shyh-Tarng Hong?

ABSTRACT

The new line FMTT 593 was introduced from AVRDC in 1994 and Taichung Asveg
NO.4 was used as control in regional trial. These trials were conducted in lowland for two
years (1996~1997) and in highland for three years (1998~2000). FMTT593 was selected
as a new tomato line with heat tolerance, disease resistance, and green shoulder. The
evaluation of this new variety was completed in July, 2000, and released as “ Taichung
Asveg N0.10” aswell as the trade name was given as “ Ai-Lan black tomato”.

The characteristics of Taichung Asveg No.10 are indeterminate, vigorous. There are
6-8 flowers in average per cluster while it flowers. The fruit setting rate are 89% in
autumn and 42% in late summer crop. Fruit shape is globe and shoulder color of immature
fruit is dark green and then turns into red in mature fruit. Average weight of single fruit is
164 g. The fruits are firm with crisp texture and good storage ability. The yield is 68.8
ton/ha at highland (above sea level 600-1,000 m) in summer crop, 44.4 ton/ha at lowland
in late summer crop in southern Taiwan, as well as 36.8 ton/hain lowland in summer crop
in northern Taiwan. Durations from planting to last harvest are 114-135 days, and fruit
producing periods are 42-68 days.

Key words: tomato, elite lines, regional trial, variety development.

Contribution No. 0523 from Taichung DAIS, COA.
2Senior Agronomist and Head of Pu-Li Branch Station, and Assistant Agronomist of Taichung DAIS, COA,
respectively.



