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Table 1. Breeding procedure of vegetable sponge Tainung No. 1

Year Breeding procedure Remark

1975-1981 Variety collection and selection Variety collection and inbreeding

1982 Hybridization Mu-Kua x CITC-70-181

1983-1991 Backcross and pure-line selection (Mu-Kua x CITC-70-181) x Mi-Tung—Kua5

1983-1990 Selection for virus resistance Backcross, and inbreeding inoculation at seedling stage
1983-1990 Selection for non-bitterness Backcross, and inbreeding bitterness test at immature fruit
1991 Cross combination test [(Mu-Kau x CITC-70-181) x Mi-Tung—KuaS] x Ping-Tung-Zhi-Kua
1992 Comparison of Luffa lines Randomized complete block design

1993-1998 Regional trials Randomized complete block design

1983-1998 Test of yield stability Randomized complete block design

1992-1995 Test of virus resistance Single virus inoculation at seedling stage

1985 Short day treatment Randomized complete block design

1997 Test of fruit quality Randomized complete block design

1987 Molecular marker analysis Random sampling

1988 Test of aphid resistance Inoculation of cotton aphid at seedling stage

1990 Fertilizer trial Randomized complete block design
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Table 2. Reaction to ZYMV of backcross generations after interspecific hybridization in Luffa spp. tested by artificial
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inoculation”

Generation Total plant Resistant plant Tolerant plant Susceptible plant
BCIF1 386 88 (23%) 54 (14%) 244 (63%)
BC2F1 232 37 (16%) 62 (27%) 133 (57%)
BC3F1 290 36 (12%) 66 (23%) 188 (65%)
BC4F1 404 67 (17%) 324 (80%) 13 (3%)
BC4F2 305 16 (5%) 21 (7%) 268 (88%)
BC4F3 311 33 (11%) 8 (3%) 270 (87%)
BC4F4 480 355 (74%) 32n (7%) 93 (19%)

" BC4F4 Sowing date: Feb. 2, 1988; Inoculating date: Mar. 4, 1988; Investigating date: Apr. 1, 1988.
5 3. o IVRERIAEAE 4 IR ST vk 2 A

Table 3. Selection of non-bitterness in each backcross generation after interspecific hybridization in Luffa sppZ

Generation Total plants Bitter plants Slight-bitter plants Non-bitter plants
BCIF1 88 37 (42%) 22 (25%) 29 (33%)
BC2F1 37 14 (38%) 5 (14%) 18 (48%)
BC3F1 36 8 (22%) 3 (8%) 25 (70%)
BC4F1 67 12 (18%) 8 (12%) 47 (70%)
BC4F2 16 2 (13%) 1 (6%) 13 (81%)
BC4F3 33 2 (6%) 3 (9%) 28 (85%)
BC4F4 355 8 (2%) 4 (1%) 343 (97%)

“BC4F4 Sowing date: Feb. 15, 1988; Transplanting date: Apr. 1, 1988; Testing fruits for bitterness and browning:
Apr. 28-May. 28, 1988.

| 4. HRIUT R LGB AL A B AR 7 (81 )
Table 4. Yield and horticultural characters of Luffa lines” (1992)

. . . . Days from Days from Node of Ist @
Variety/line Generation Plant vigor sowing tg Ist & flower sowing to Ist © flower flower
91001 F1 Medium 78.3 75.8 17.5
91002 Fl Strong 77.8 79.9 19.8
91003 F1 Strong 80.8 72.5 11.3
91004 F1 Medium 81.3 78.9 18.6
91005 Fl1 Strong 81.3 82.4 21.4
91006 F1 Strong 81.2 79.5 14.2
91007 Fl Strong 76.2 71.0 11.0
Seven Star (Ck) Fl Strong 88.9 84.7 229
Seven Beauty (Ck) F1 Strong 77.6 99.6 25.3
LSD(5%) -- -- 1.5 2.2 1.4
Continued
Variety/line Yield Fruits Fruit

(kg/0.1ha) (No./0.1ha) Weight' (g) Length’ (cm) Diameter” (cm) Virus reaction”
91001 3,700 6,930 534 224 6.1 R
91002 4,849 9,630 504 15.9 8.7 T
91003 5,483 10,508 522 19.9 7.0 HR
91004 2,950 6,548 450 15.2 6.5 R
91005 3,716 7,224 514 17.1 7.5 R
91006 5,183 9,878 525 16.9 7.6 R
91007 3,749 8,145 461 16.2 8.0 T
Seven Star (Ck) 985 1,980 490 18.1 7.3 T
Seven Beauty (Ck) 3,565 7,044 507 17.7 7.1 HR
LSD (5%) 242.2 441.1 24 0.9 0.4 --

“Sowing date: Jan. 6. 1992; Transplanting date: Feb. 20. 1992.

¥ Average of fruit length and fruit width were measured from 20 fruits randomly taken at each
*HR = highly resistant, R = resistant, T =tolerant, S =susceptible, HS =highly susceptible.

replication.
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Table 5. Disease resistance of new Luffa breeding lines tested by artificial inoculation”

Variety/line Generation Disease test CMV ZYMV PRV-W MVbMV
91001 F1 D.RY S HR R R
i D.I* 42.6 8.5 16.8 14.6
91002 Fl D.R. S HR R R
D.L 39.2 8.5 14.2 15.8
91003 F1 D.R. S HR HR HR
D.L 38.5 6.3 3.0 3.0
91004 F1 D.R. S R T T
D.I 47.1 14.2 27.3 24.5
91005 F1 D.R. S R R R
D.IL 43.8 16.8 14.6 12.8
91006 F1 D.R. S HR R R
D.L 39.2 7.8 18.3 15.6
91007 F1 D.R. S R R T
D.I. 48.3 15.8 14.2 24.5
Seven Star (Ck) Fl1 D.R. S T T R
D.L 48.3 27.3 24.5 18.6
Seven Beauty (Ck) F1 D.R. S HR HR R
D.L 352 9.2 8.4 17.5
Eastern Light (Ck) F1 DR. HS HS S S
D.L 77.4 86.3 43.8 41.6

* Sowing date: Mar. 26, 1992. Inoculating date: Apr. 6, 1992. Investigating date: Apr. 18, 1992.
¥D. R.= Disease reaction, HR = highly resistant, R = resistant, T = tolerant, S = susceptible, HS = highly susceptible.
*D. L= Disease index, 0-10 = HR, 11-20 =R, 21-30 =T, 31-50 = S, 51-100 = HS.
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Table 6. Yield and horticultural characters of sponge Tainung No.1 (Nung-shi No. 181) (1993)

Days from Fruit Fruit Fruit
Variety/line sowing to Node of Yield Fruits weight” length’ diameter” Virus .

19 Q flower 1" Q flower (kg/0.1ha) (No./0.1ha) (2) (cm) (cm) reaction
Nung-shi No.137 68.2 16.9 4,124 7,817 527.5 15.7 8.8 T
Nung-shi No.181 62.3 9.7 5,465 10,002 546.3 20.0 7.1 HR
Nung-shi No.236 64.4 11.5 4,929 8,813 559.5 17.0 7.4 R
Seven Star (Ck) 69.1 18.7 3,519 6,833 514.8 18.2 7.1 T
Seven Beauty (Ck) 85.6 249 5,000 9,495 526.8 17.9 7.0 HR
LSD (0.05) 1.5 1.5 355 650 21.4 0.3 0.4 -

“Sowing date: Feb. 25, 1993. Transplanting date: Mar. 28, 1993.
Y Mean of 20 fruits were randomly taken at each duplicate.
*HR = highly resistant, R = resistant, T = tolerant, S = susceptible, HS = highly susceptible.

R7. MG 15 (B 181 5%) [EUSGAER Bt /73l F 2 A2 R 47 (82-87 )
Table 7. Yield of sponge Tainung No.1 (Nung-shi No. 181) in regional trials (1993-1998)

Yiedd (kg/0.1ha)

1993 1994 1995 1996 1997 1998
Location NS* SBY LSD NS SB LSD NS SB LSD NS SB LSD NS SB LSD NS SB LSD
(0.05) (0.05) (0.05) (0.05) (0.05) (0.05)
TARI(EFRAT) 5104 4,026 334 4381 4280 382 4,795 4,880 661 4955 4,729 640 5,108 5080 347
Tsao Tun(ETEEE) 6,269 5940 429 5657 5,355 597
Pu Li(} B 57) 5379 5582 432
Lin Nei(%k %) 5488 5,258 95 5,775 5,540 450 4,896 4,193 331 5338 4,882 340
Exrth Shui( —7Kk5) 4,908 5,005 328

Ta PeiCKHEl) 5210 4991 642 6,148 4,376 912 6,692 6,145 304 4,952 4962 77 6254 4229 529 6,492 5392 614
Chiu Ju(JLITES) 5391 4,682 410 4,506 4,350 252

Li Kang(FE #:45) 5,328 3,798 502

Kao Shu(Eif8{%5) 5,594 4,157 283

Average 5421 4,772 5284 4,584 5439 5243 5,025 4,547 5,593 4773 5,649 5,177
(114) (100) (115) (100 (104) (100) (111) (100) (117) (100) (109) (100)

“ NS : Nung-shi No. 181.
SB : Seven Beauty.

T8 MUNAE SR (B2 181 9F) (EBIERS - SR - MRARIA S S 2 e RIRE 1 (86-87 4F)
Table 8. Yield stability of sponge Tainung No.1 (Nung-shi No. 181) in regional trials at four locations during 1997-1998

. . Yield
Vi o -
ariety/line (ke/0.1ha) Correlation coefficient

Nung-shi No. 181 5,621 1.051
Seven Beauty 4,975 0.950
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FRIER (72 1100-bp (78 Z GEHFE UM R 2372 FIPEEI SR » 3% 1100-bp EFE(EE R 181 PEFIEL LA

(90002) 2B » B (ML) Bt =(ErG 26008 (SR — (M TE) FISE ot » A2 1100-bp
T BRI L 2R 181 B IE -

RAPD 7 FAERE 2 FER : [B 1 245 S50 » 23 181 BRANEL ACA S B AT $5H OPC20 Bl T2 s 5 »
BH REAR R LUK E R 3 B = (E S I LA 2 » IR SRR B E ~ M E R E iR
PREEE AR B ZBUKE - KSR 2 KRR R EBS R EORNATE - HBEH A TEL R R E
o MINER 15E (B 181 98) EHRER ZIURMERE

Table 9. Virus resistance of sponge Tainung No.1 (Nung-shi No. 181) tested by artificial inoculation

Viruses Disease test Nung-shi No. 181  Seven Beauty Eastern Light (Femga(l)g(p))irent) (I\l/:;[;eg :‘;2‘?10
CMV D.R.* S S HS S S

D.I.Y 45.0 433 74.2 31.7 46.7
ZYMV D.R. HR HR HS HR S

DI 7.5 9.2 83.3 1.7 49.2
PRV-W D.R. HR HR T HR T

D.L 4.2 5.0 26.7 2.5 29.1
MVbMV D.R. HR HR T HR S

D.I 2.5 33 22.5 1.7 34.2

“D. R. = Disease reaction; HR = highly resistant; R = resistant; T = tolerant; S = susceptible; HS = highly susceptible.
*D. L. = Disease index; 0-10 = HR; 11-20 =R; 21-30 = T; 31-50 = S; 51-100 = HS.
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F10. HHEHEEAE 157 (B 181 5F) SR HE
Table 10. Effect of short day treatment on the day and node of 1* female / male flower in sponge Tainung No.I (Nung-shi No.
181) and variety ‘Seven Beauty’

Seedling height No. of leaves Node of ~ Days from Node of Days from Total ¢ during

at 30 days after  at 30 days "3 sowing to 1% 1%Q sowingto 2 months after
Treatment sowing (cm) after sowing  flower & flowering  flower 1" Q flower  transplanting
Nung-shi No. 181
SD treatment 10 days” 65.0bc” 8.4cd 8.4b 57.7a 15.1ab 64.0a 55.0bc
20 days 61.0bc 8.5¢cd 6.3a 52.9a 14.6a 63.0a 55.5¢
30 days 61.0bc 7.9bc 6.1a 53.5a 13.1a 61.6a 61.8¢c
Check* 70.7bc 8.9d 8.6b 57.5a 14.8ab 64.5a 43.8b
Seven Beauty
SD treatment 10 days 43.3a 7.3a 11.4c 79.2b 20.3c 86.5¢ 7.8a
20 days 58.6b 7.7ab 9.3b 78.5b 19.7¢ 85.0c 6.5a
30 days 70.5¢ 8.0bc 8.9b 78.0b 18.4bc 78.3b 8.3a
Check 56.8b 7.9bc 11.8¢c 81.4b 21.1c 87.0c 6.3a

“When first true leaf was fully developed, seedling were covered with black cloth from 16 30 until 8 : 30 next day, for 10, 20 or
30 days.

¥ Mean in the same row followed by the same letters are not significantly at 0.05 probability level.

* Check plants were grown under natural day length in Mar.

OP€20 LD9 OPC20

DR R R Lk
R R o~

1100 bp

1234567891011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

1. TESHIEFEGE)LL OPC20 EHF | FHEIT PCR 747 AT 23K RAPD [EIZE ©
E26ITRER | BRI 11 ITREE 1 5RZE 0 12-1SITREE 1 5 1820 TR BUL & » 212517/
L FE - 2629 (TRCEE SFE o 1 B 17176 100bp 77 FEIFAE ° & 16 ¥ 30 175 1kb 70 FEFES - MBS
B 1100-bp IRFEFATEALE °
Figure 1. The RAPD banding patterns of different genotypes in vegetable sponge revealed by the primer OPC20.
Lanes 2-6 : female parent of Tainung No.1, lanes 7-11 : male parent of Tainung No.1, lanes 12-15 : Tainung No.1,
lanes 18-20 : ‘Eastern Light’, lanes 21-25 : ‘Seven Beauty’, lanes 26-29 : ‘Seven Star’, lane 1 and 17 : DNA 100 bp
MW marker, lane 16 and 30 : DNA 1 KB marker. The position of 1,100-bp is indicated by arrow head.
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Breeding of the Vegetable Sponge F; Hybrid
Cultivar ‘Tainung No. 1"’

Wei-Zheng Yang’, Chi-Hsiung Hsiao’, Chiou-Hsiung Huang" and
Pan-Chi Liou’

Summary

The newly released vegetable sponge “Tainung No.1” is a F1 hybrid. The male parent was derived from eight
generations of selfing of a local variety originally from Pintung area. The female parent was an inbred line, fixed
from a series of backcrossing an interspecific hybrid (Luffa aegyptiaca ‘Mu-kua’ x L. acutangula ‘CITC-70-181")
as non-recurrent parent to L. aegyptiaca ‘Mi-tun-kua’ as re-current parent. The F1 hybrid variety ‘Tainung No.1’
has fruit of cylindrical type. This new variety has good vigor, predominantly female flowers and sets fruits early.
Its fruit is in dark green color and with good quality. It has resistance to several viruses, including Zucchini yellow
mosaic virus (ZYMV), type W isolate of Papaya ringspot virus (PRV-W), and Melon vein-banding mosaic virus
(MVDbMV). The fruit size of ‘“Tainung No.1’ is about 20 cm long and 7 cm wide, and its fruit weights about 560 gr
in average. With good crop management, the variety is capable of giving a yield of 55,000 kg/ha. The plant is
insensitive to day-length, thus its cultivation can be scheduled not only in autumn, but also in summer season, and
thus avoid the chill to seedlings in winter season. It is practical for off-season production. We also used molecular
marker, i.e. RAPD, to identify different vegetable sponge varieties. It was found that a band of 1,100 bp amplified
by a 10-mer primer “OPC20” was only obtained with ‘Tainung No.1’ and its male parent line. This polymorphic

marker could be used for variety identification and seed purity test.

Key words : Vegetable sponge, Breeding, Interspecific hybridization, Disease resistance.

1. Contribution No.2131 from Taiwan Agricultural Research Institute, Council of Agriculture. Accepted: November 20, 2002.

2. Respectively, Associate Horticulturist and Senior Horticulturist, Department of Horticulture, TARI, Wufeng, Taichung,
Taiwan, ROC.

3. Director of Taiwan Seed Improvement and Propagation Station, COA, Taichung, Taiwan, ROC.

4. Former Senior Plant Pathologist, Department of Plant Pathology, TARIL, Wufeng, Taichung, Taiwan, ROC.

5. Corresponding author, e-mail: wauamg@wufeng.tari.gov.tw ; Fax: (04)23338162.



	絲瓜新品種台農一號之育成
	38
	39
	40
	41
	42
	43
	44
	45
	46
	47
	48
	49


