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Tablelz 1. Fruit traits of melon inbred lines and resistance to powdery mildew (PM), caused by Podosphaera xanthii
race 1.

Inbred line FW* (g) FD (cm) FL (cm) FT (cm)  SSC (°Brix) NET PM” (race 1) FCOL®
TARI-08874 1,342.4 + 87.5 141+0.1 134+04 39+0.1 10.3+0.5 41+0.2 0.0 G
M15033 1,087.5 + 118.1 129+05 12.7+0.7 3.7+0.1 8.6+1.3 45+0.6 0.0 G
M15038 1,620.0 +466.0 13.8+0.7 169+34 4.0+0.5 94+14 33+1.2 0.8+0.75 G
M15039 933.3 £236.3 11.8£1.0 12.7+12 32+04 53+04 4.7+0.6 0.5+0.50 G
M15044 1,616.7 £ 633.1 140+2.0 166+21 39+14 11.7+1.1 4.0+1.7 6.8+0.75 G
M15046 1,026.7 +20.8 124+0.1 12.8+0.2 33+0.1 52+0.3 5.0+0.0 6.3+0.25 G
M15061 1,216.7 £ 202.1 133+£0.6 139+09 3.7+0.2 6.7+2.9 33+0.6 0.0 G
M15052 1,133.3 +57.7 134+1.0 128+0.8 3.8+1.0 87+1.3 40+1.0 1.3+£0.25 G
M15053 1,350.0 + 353.6 139+1.6 14.0+14 3.6+0.6 6.5+0.0 40+1.4 2.0+£0.10 G
M15062 1,712.5 £265.8 148+0.6 155+1.6 4.0+0.2 85+£24 43+0.5 0.0 G
M15063 1,700.0 +424.3 134+1.6 165+21 39+0.5 10.5+2.1 3.5+0.7 0.0 G
M15043 1,672.5 £376.4 144+1.1 163+13 34+03 73+£1.7 40+1.2 5.0+£1.78 (6]
M15051 1,225.0 £318.2 13.6+13 129+08 3.4+0.5 45+2.1 4014 1.5+0.65 (6]
M15041 1,230.0 + 174.0 134+08 141+1.6 32+09 6.8+0.9 2.8+0.5 0.3+0.25 (6]
M15056 1,366.7 + 284.3 123+£03 17.5+£23 3.7+0.8 11.0+1.5 43+0.6 45+0.96 w

“FW: fruit weight; FD: fruit diameter; FL: fruit length; FT: flesh thickness; SSC: soluble solid content; NET: netting characters; and

FCOL.: flesh color.

Y PM: DI < 1, resistance (R); DI = 1-3, moderate susceptible (MS); and DI > 3, susceptible (S).

* G: green; O: orange; and W: white.
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1. DL TARI-08874 JffiA » o3 HISLHEA 6 {E{ R EH A HMEAL » 155 6 ([EHT O mMsUEE I & -
(A) TARI-M-104 ~ (B) TARI-M-303 ~ (C) TARI-M-321 * (D) TARI-M-324 ~ (E) TARI-M-332 J, (F) TARI-M-333.

Fig. 1. Using TARI-08874 as male parent by crossing 6 inbred lines, respectively, to develop 6 new melon hy-
brids resistant to powdery mildew. (A) TARI-M-104; (B) TARI-M-303; (C) TARI-M-321; (D) TARI-M-324; (E)
TARI-M-332; and (F) TARI-M-333.

x TARI-08874) ~ TARI-M-321 (M15052 x B4 F I3 A2 57 G SR 4T D 13 M
TARI-08874) ~ TARI-M-324 (M15053 x TARI- %8 TE S Ga A L R ET B

08874) ~ TARI-M-332 (M15062 x TARI-08874) B UG T T A T o 2 R
J¢ TARI-M-333 (M15063 x TARI-08874) - PURTE - DU TR 5 e & in R B R
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Table 2. Fruit traits of melon hybrids and resistance to powdery mildew (PM) caused by Podosphaera xanthii race 1.
Inbred line FW*(g) FD (cm) FL (cm) FT (cm)  SSC (°Brix) PM (race 1)
TARI-M-104 (M15033 x TARI-08874) 1,4859+£1743° 145+£06 128+0.5 45+42 12.0+£0.7 R
TARI-M-303 (M15039 x TARI-08874) 1,529.3+1529 144+04 154+0.7 42+03 9.7+0.7 R
TARI-M-321 (M15052 x TARI-08874) 1,550.7+145.1 141+04 154+0.7 42+02 10.5+1.3 R
TARI-M-324 (M15053 x TARI-08874) 1,606.0 £280.2 147+08 145+09 39+04 11.7+09 R
TARI-M-332 (M15062 x TARI-08874) 1,623.9+ 1249 145+04 150+0.1 42+03 10.7+1.0 R
TARI-M-333 (M15063 x TARI-08874) 1,398.5+149.9 139+04 139+06 43+03 10.7+0.7 R
‘Tainung No. 10’ 1,678.5+124.1 147+04 154+04 47+04 114+1.0 R
‘Tainan No. 11” 1,3383+1642 147+06 154+06 42+03 124+ 1.0 R

“FW: fruit weight; FD: fruit diameter; FL: fruit length; FT: flesh thickness; and SSC: soluble solid content.
¥ PM: Disease index (DI) < 1, resistance (R); DI = 1-3, moderate susceptible (MS); and DI > 3, susceptible (S).

* Mean =+ standard error, n = 30.

3. HIBTEWRRESCHT i %~ BUA R PR AN TS S 7  race | Jz race 5 ZHiM: -

Table 3. The reactions of new melon hybrid line, two parents and 4 commercial cultivars after inoculating with Po-

dosphaera xanthii race 1 and race 5 via leaf disk inoculation.

Px-274 (race 1)

Px-359 (race 5)

Line/Cultivar Mean Response” Mean Response
M15033 (P,) 0.0 R 6.5 +0.96 S
TARI-08874 (P,) 0.0 R 4.0+ 1.00 S
TARI-08874 x M15033 0.0 R 4.0+ 1.70 S
M15033 x TARI-08874 (TARI-M-104) 0.0 R 6.3 +1.71 S
‘Xiang-Hua’ (commercial cultivar) 5.5+0.96 S 6.8 +0.48 S
‘En-Hua’ (commercial cultivar) 0.8+0.48 R 7.0+0.58 S
‘Mei-Hua’ (commercial cultivar) 6.5+0.29 S 7.8+0.25 S
‘Fu-Hua’ (commercial cultivar) 0.0 R 7.3+0.48 S
IRAN-H (CK-S) 6.5+0.5 S 6.3+0.25 S
WMR29 (CK-R) 0.0 R 0.3+0.25 R

“PM: DI < 1, resistance (R); DI = 1-3, moderate susceptible (MS); and DI > 3, susceptible (S).
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2. BB ORI %~ B R P S S S N T HEE S Wi B race 1 (A) Ferace 5 (B) ZHilE S fE -

1. ‘Xiang-Hua’ ; 2. ‘En-Hua’

: 3. ‘Fu-Hua’ : 4. M15033 (P,) : 5. TARI -08874 (P,) : 6. M15033 x TARI-08874

(TARI-M-104) ; 7. WMR29 (CK-R) : & 8. IRAN-H (CK-S) °

Fig. 2. The reactions of new melon hybrid line, two parents and 4 commercial cultivars after inoculating with Podos-
phaera xanthii race 1 (A) and race 5 (B) by leaf disk inoculation. 1. ‘Xiang-Hua’; 2. ‘En-Hua’; 3. ‘Fu-Hua’; 4. M15033
(P)); 5. TARI-08874 (P,); 6. M15033 x TARI-08874 (TARI-M-104); 7. WMR29 (CK-R); and 8. IRAN-H (CK-S).

4. THIHIEBRHESCH A B R LT
[E1 E 288895 (PM; Podosphaera xanthii race 1) Z Hil4E -

Table 4. The reactions of new melon hybrid line, two
parents and 4 commercial cultivars after exposing to
powdery mildew (PM; Podosphaera xanthii race 1) in-
fection in open field.

Open field (race 1)

Line/Cultivar Response”
MI15033 (P,) R
TARI-08874 (P,) R
TARI-08874 x M15033 R
M15033 x TARI-08874 (TARI-M-104) R
‘Xiang-Hua’ S
‘En-Hua’ R
‘Mei-Hua’ S
‘Fu-Hua’ R
IRAN-H (CK-S) S
WMR29 (CK-R) R

“PM: DI < 1, resistance (R); DI = 1-3, moderate susceptible
(MS); DI > 3, susceptible (S).
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KR GLfE DR Rk BETERS
SRR G B - MR RSB IR T Z 8 NER
BRE > AR E LA EE R

201546 6 HEMM W8 H 20 HE
BRWRE  HEHESEER HHEEER
(R 5) BURMSUERINHL A W 7 S H
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I > TARI-M-104 J TARI-M-333 ff i [ #9 7]
B 13°Brix DL E (% 5) B UL R 0w
T 7B KR dm B PR E &S R B SO i &
TARI-M-104 > #— 575K [E &G H AT
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5. BN Z TARI-M-104 R ERGTE DRZS ) ZREMIR GERMART) -

Table 5. Fruit traits of the new melon hybrid TARI-M-104 and a commercial cultivar ‘Shu-Fen’ was used as control
(Taibo, Chiayi, 2015).

Line/Cultivar FW (g)* FD (cm) FL (cm) FT (cm) SSC (°Brix)
TARI-M-104 1,248.2 + 147.4" 14.0+0.4 126 +£0.4 40+0.2 13.2+0.4
TARI-M-324 1,181.1 +£385.5 13.7+1.7 124+1.8 3.5£04 124+£1.5
TARI-M-333 1,360.0 + 82.5 143+0.2 13.1+£0.3 39+£0.2 13.4+0.3
‘Shu-Fen’ 1,098.7 + 84.3 13.2+£0.4 12.1+£0.5 3.8+0.1 11.8+0.9

“FW: fruit weight; FD: fruit diameter; FL: fruit length; FT: flesh thickness; and SSC: soluble solid content.

¥ Mean + standard error, n = 30.

DAL 58 995 #4282 TARI-M-104 > L)
FE R SR, - TEE EEMGKMAED
HETEFsRE RIS - fRE - SREFHE
UABEERSE  N2015FE8 A8 HEM »
11 F 8 HFAMGHRBURE  #rin % TARI-M-104
RERAHG B 4 REHREY (RER/E
b = 0.91) « SFIRER 1,333 g FHRAE
FE R 4.4 cm o SFHREREHI B 11.3°Brix » A&

LA it %2 TARI-M-104 ~ EL 3 {8 A K 2
fRinfE TEE, - TEMR29E - TRE R
kbR T E RS 0 6 AR - M1
IR SLTEELEC > H7in & TARI-M-104 AYRE K
N RAEERERBHNRLE LH - &
)M CPERER 1,226 g0 AP IARE
(RER/RL=094)  FHRAEELE 3.9 om
(R7 -~ [E3) > E-PHHEE R 13.1°Brix > E#

KB LB IR TR A E (R 6) -

IR Ry

6. ENFEA A TARI-M-104 R IRfE 155, - THEE, 2 BEMEIR (EMEGKMRED) -
Table 6. Fruit traits of the new melon hybrids TARI-M-104, and 2 commercial cultivars ‘Mei-Hua’ and ‘Xiang-Hua’
were used as controls (Shuilin, Yunlin, 2015).

Line/Cultivar FW (g) FD (cm) FL (cm) FT (cm) SSC (°Brix)
TARI-M-104 1,333.4 +46.0° 13.9+£0.3 126 £0.3 44+0.1 11.3+£0.7
‘Mei-Hua’ 1,264.6 + 87.1 13.1+£0.3 13.8+0.4 42+0.2 11.9+0.6
‘Xiang-Hua’ 1,428.5+61.8 13.8+0.2 143 +0.6 45+0.1 10.0 +0.7

“FW: fruit weight; FD: fruit diameter; FL: fruit length; FT: flesh thickness; and SSC: soluble solid content.
¥ Mean + standard error, n = 30.

# 7. SIS % TARI-M-104 R GTE TR 2 5%, - "£8, - &% ZRERR (ahmsER) -

Table 7. Fruit traits of the new melon hybrid TARI-M-104, and 3 commercial cultivars ‘Yu-Shan No. 2°, ‘Yu-Huei’
and ‘Xiang-Hua’ were used as controls (Wufeng, Taichung, 2016).

Line/Cultivar FW (g)* FD (cm) FL (cm) FT (cm) SSC (°Brix)  Yield (kg 0.1 ha™)
TARI-M-104 1,226.3 +£156.8b" 13.7+£0.7b 129+0.2b 39+03a 13.1£09a 3,033.0
P, 1,3424+ 875a 141+02b 13.4+040 39+0.1a 103+£03¢ 2,771.8
P, 1,3884+ 23.1a 150+02a 123+0.1¢ 39+0.1a 9.7+02¢ 3,315.9
“Yu-Shan No. 2’ 1,819.2+198.6 a 15.6+0.7a 158+09a 41+03a 10.0+1.0¢c 4,114.8
“Yu-Huet’ 1,176.4 £312.6b  13.4£1.0b 133+1.0b 3.6+04a 120+13b 2,954.8
‘Xiang-Hua’ 1,392.4+£2299b  14.0+£0.8b 153+08a 39+04a 104=+1.1c¢ 3,137.3

“FW: fruit weight; FD: fruit diameter; FL: fruit length; FT: flesh thickness; and SSC: soluble solid content.
* Mean = standard error, n = 30. Means within column followed by different letters indicate significant differences (P < 0.05) as de-
termined using Fisher’s protected least significant difference test.
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3. DLEMAMESUER RSN in % TARI-M-104 R REINEFR AUV - (A) TARI-M-104: (B)

M15033 (P,) : (C) TARI-08874 (P,) °

Fig. 3. Comparison of fruit external and longitudinal sections of the new melon hybrid TARI-M-104 and its parental
lines. (A) TARI-M-104; (B) M15033 (P,); and (C) TARI-08874 (P,).
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Development of a New Powdery Mildew Resistant
Hybrid of Melon (Cucumis melo L.), ‘Tainung No. 2’

Yu-Hua Wang"", Keng-Peng Chang’, Jin-Hsing Huang’, and His-Chia Wu*

Abstract

Wang, Y. H., K. P. Chang, J. H. Huang, and H. C. Wu. 2019. Development of a new
powdery mildew resistant hybrid of melon (Cucumis melo L.), ‘Tainung No. 2°. J. Taiwan
Agric. Res. 68(2):165-176.

Aim in breeding of a new melon (Cucumis melo L.) hybrid with high level of resistance against
powdery mildew (PM) caused by Podosphaera xanthii race 1, a total of 6 green fleshed inbred lines
developed by Taiwan Agricultural Research Institute were evaluated for their resistance against PM
and major fruit traits. The disease reaction of PM was evaluated by the method of leaf disk inocu-
lation and resistance performance in the field. In addition, the fruit characters evaluated for the new
resistance hybrid include fruit shape, size, rind netting, flesh thickness and sugar level. Based on the
results of above mentioned characters, two resistant inbred lines, M15033 and TARI-08874, were se-
lected as female and male parents, respectively, and by crossing M15033 and TARI-08874 to develop
a hybrid, TARI-M-104, followed by a series of regional tests. The plant variety right of the hybrid
TARI-M-104 has been approved and published in Taiwan, which is named ‘Tainung No. 2’. ‘Tainung
No. 2’ is resistant to P. xanthii race 1 but not resistant to race 5. It has an average fruit weight of 1,300
g, soluble solids content 13.2°Brix, and green flesh and attractive rind netting. The flesh thickness
is about 4.0 cm. Furthermore, the external color of ‘Tainung No. 2’ will turn to golden yellow with
excellent fragrance after maturity. This new PM resistant variety has the potential for greenhouse pro-
duction.

Key words: Cucumis melo, Breeding, Podosphaera xanthii.
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