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Fig. 1. The pedigree chart of melon ‘Taichung No. 2°.
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Table 1. Experimental year and region of melon ‘Taichung No. 2’

THM - SSPUKEE A ERE B

Procedure Year Location Note
Pure-line selection 2014-2017 Selection based on plant vigor, fruit
Reciprocal cross and Taichung DARES yield and quality
. 2017 . .
seed collection Pure-lines reciprocal crosses
Hybrid‘combination 2018 Taichung DARES Selecti(.)n of hy.briq lines based .on
evaluation plant vigor, fruit yield and quality
Elementary line . Evaluation of growth vigor, fruit yield
) . 2018 Taichung DARES ) :
comparison trial and quality among cultivar
Advanced line . Heat-Tolerance and fruit quality
) . 2019 Taichung DARES )
comparison trial evaluation
2020 Investigation characteristics of
2021 Taibao City ‘Tainan No.13’, soil culture, RCBD, 2
Plant characteristics repeats, total 60 plants
investigation 5020 Investigation characteristics of
001 Taichung DARES ‘Tainan No.13’, substrate culture,

RCBD, 4 repeats, total 80 plants
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fEtEtRE RS - REEEHLEEIHE -
N SfRER LR
HERIER i B LL i AR IE B R E RdAlt » LA ES ~ iy ~ B GNIN &
B 13 S /E R IRGLTE - 72 2019 47 H 2 HiGfE - 7 H 15 HEMEPREH S5 EBmREY - DL
A ERSE HEE T S S TEIE 20 £ - HBRRE S R SRS - THEW 0 HREE 45
cm © FHMRAERE 15 Gl EEERIER - EREEEY - e - R - R RAERE - hieEk
5 BHRELE 10-13 6 - RE 9 H 29 HEEGERUL » SRR RIS KB SR a2 B8
SRR REREA] - EEEHAETH H RrE AR BV SR B E -
+ BRI
(—) EEHARORT-EEUR =
KB A LA B BRSSP 2 D (AR R 13 S BB - 7Y
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T - ATHEMERE 1S BiEEEREE - WY F 8 Hin e ER  BE - ERE -
TR S R RIS W ABELR R 8 SPAD-502 (Minolta co. Itd., Japan) HIE LR & & - EFHLY 3
B& BT » AR R ELHEE A HESUE AR Z A& R HEHEH BN &
RELTEE oo LA P [ (0 i SR [ - SR PRUSTE AR IOy R B A R | 2 MO R AR iR (LA
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iNE ISR > HAES e A B R R E R LR NI H AT SR 2 DL — U8R
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Table 2. Plant characteristics of selected melon pure-lines *

Fruit Pulp Organoleptic
ne OTOWiD i TSS  Harvest luati
Pure-line V:O::;y Weight (2 it;zeltg:s:teds Length Diameter Thickness Color  (°Brix) (3?:; __ Cvaluation
W u
¢ e () (cm) (cm) (cm) ") Reticulated Aroma
TCMMO02 good 2,919+379.6" 2,746+345.7 17315 17.9+1.1 49:05 green 12.6:1.8 45 thin

TCMMO3 good 2,733+411.9 2,521£376.2 18.3+1.2 18.1£1.4 4.4+04 green 14.6+2.0 51 thick
TCMMO6 good 1,600+264.3 1,491£226.7 14.7+0.7 15.0£0.6 4.6£0.3 green 14.8+1.6 47 thin

Y
N
N
TCMMI1 good 2,155+391.6 1,896+£315.7 17.241.4 16.0£0.9 4.0+0.3 green 152423 51 thick Y
TCMM21 good 2,1224328.2 1,958+284.2 16.7+1.2 16.6£0.8 4.6£0.6 green 14.9£1.6 51 thick N

Y

TCMM24  good 1,7974216.2 1,695+189.6 15.5+0.9 15.840.8 4.3+0.4 green 12.4+14 45 thin

*. Sown date: 2017.06.27; Planted date: 2017.07.11; Harvested date: 2017.09.25-10.03.

Y: The growth vigor is judged according to the state of the plants and leaves at the moment of fruit harvesting. When
harvested, 80% of the plants and leaves are dark green is good; 50-80% is medium; less than 50% is bad.

*: Mean£S.D.

s HTHEE R

6 (BB R AR AU TR ITETHA  KERIER EES 30 s a3
HENER A T ERAE RS - REERRGE - SRR 30 (B & T ES 3 (EEkE
REMES 4 (H4E BT ELETHEYMERAE - B 2 e R PR EER 1,603-2,79%4 g -
FRIVEY - RAEE 4.0-5.1 mm SRS 11.5-14.5 °Brix » AT L4RA ~ FRERGA 50-57 KX - &
AHBRER ~ ZSHURHMESTE & B RN A B R(ERD) - BT AZEN 7 {[EHHHE 2
HATKE TCMM21 5, TCMM24 (it % » BURAIFE R AEASEHEG T - RERFI 7 @8 Bk
LUHET E BTV 0 A LLiet s - S DARS PR e R e - TR i A R EL et -
=~ SR BB

&R it Za P B DARS 25 M oM Ry A0 - R BERTAG B R AT M RRIR LB B ER
135 LR LA - DA 4 o 2 PR M - AHRARTAS DA R AR R 2 R S i Ry LB - 4R
i AR A ST 9 (ElSnfE(Z) (S P 107-9 ~ 107-24 - 107-26 ~ 107-30('&H 2 5%°) ~ ° 6
13 5% o REC BT E - fERSELL 10726 ~ 107-30( & 2 50)EL G/ 13 585 () » H
TS FEREE 170 em DL_E > EgRAERIS A 147.1-166.7 cm > 3 DL F B RE R B/ « BEF AN
PR BER R 22.1-25.9 ecm 5 FER BANS A 21.2-24.8 em (FRIY) - FESHEH > 2600
TE(Z)FES A 1,742.6-2,313.4 g » HIRLTE G 13 98B R 750 F 1,572.2 81 1,498.8 g - &
oI 15.0-17.4 cm 5 BARS A 13.9-15.9 em > MR SERIE 2 EITE - SR AR 72 SABHE A 3.8-4.5
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cm o BERE(E 107-4 ~ 107-20 B 107-26 25 F(Z) 550 14 °Brix » HLA8 R fE(Z)14.1-15.5 °Brix i « &
RESHEFJTH » 107-4 ~ 107-24 ~ 107-26 81 107-30(‘5H 2 58°)E (R RATHFA TR « LEE
FRT 107-9 ~ 107-10 Bi‘E&F 13 58 LIEURIELLYN - HeriiE(Z) MRS E P (R A) © Sraatar A
107-30(‘&H 2 8-)E s » 51200 43 » HE 107-4 22 138 47 » S5 =Rk 107-26 2 121 43 - F#i 3
(& fE (Z)4F E R BN IR B 13 9807 65 /3Bl KECHY 51 43> RIL1& R 107-4-107-26
B 107-30( & 2 985 =B i Z T B 2R 2 S 4R i A b s -

£ MR A 2 RS M

Table 3. Plant characteristics of melon in hybrid combinations *

Fruit Pulp
i Growth Weight
Hybn.d . ?OW . .e1g Length  Diameter Thickness
combination vigor” Weight (g) without Color
(cm) (cm) (cm)
seeds (g)

TCMMO02xTCMM21 medium 2,017+358.2* 1,883£323.6 16.8+0.9 16.2+0.6 4.7£0.4  green
TCMMO6XTCMM21 medium 1,603+243.2 1,435+189.4 14.5+0.5 14.840.5 4.2+0.2  green
TCMMO6XTCMM24 medium 1,968+311.7 1,7784274.5 16.4+0.8 16.0£0.6 43+0.3 green
TCMM21xTCMMO02  good 2,358+373.1  2,204+343.1 17.0£0.8 16.0+0.4 45+0.3 green
TCMM21xTCMM24  good 1,779£186.2  1,596+153.8 14.8+0.6 14.840.5 4.4+0.2 green
TCMM24xTCMMO02  good 2,794+341.6  2,627+287.2 17.4+1.1 18.0£1.0 5.1£0.5 green
TCMM24xTCMM21 medium  2,228+285.2 2,051+251.2 16.5+¢0.7 16.3+0.4 4.0+£0.2 green

R= - HURESCH GG Z AR R A ()

Table 3. Plant characteristics of melon in hybrid combinations (continue)

Hybrid combination TSS (°Brix ) Harvest (days) Reticulated  Aroma
TCMMO02xTCMM21 13.5£1.2 55 thin Y
TCMMO6XTCMM21 14.5+1.5 50 thick N
TCMMO6XxTCMM?24 13.4+0.9 50 thick N
TCMM21xTCMMO02 12.840.8 57 thick N
TCMM21xTCMM?24 13.241.1 52 thick Y
TCMM24xTCMMO02 11.5t1.4 53 thin Y
TCMM24xTCMM21 11.7+1.8 57 thick Y

*. Sown date: 2018.03.06; Planted date: 2018.03.15; Harvested date: 2018.06.07-06.14.

Y: The growth vigor is judged according to the state of the plants and leaves at the moment of fruit harvesting. When
harvested, 80% of the plants and leaves are dark green is good; 50-80% is medium; less than 50% is bad.

“ Mean£S.D.
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Table 4. Plant characteristics of melon in elementary lines comparison test *

Variety (line) Uniformity * Plant height (cm) Leaf -
length (cm) Width (cm)

107-4 medium 152.1£9.9 22.1+0.9 21.2+0.6
107-9 good 166.3£3.9 23.3+0.6 22.3+0.7
107-10 medium 154.1+9.1 24.2+0.5 22.4+0.3
107-20 medium 151.848.1 22.7+0.9 21.3+£0.5
107-24 good 166.7+2.9 23.3+0.5 22.3+0.4
107-26 good 170.5+4.4 25.240.6 24.1+0.8
107-30 (Taichung No. 2) good 174.34£3.1 24.1+0.5 23.4+0.4
Tainan No. 13 good 178.6+4.6 25.44+0.6 24.24+0.5
Yuhui good 147.1£5.4 25.94+0.6 24.8+0.7

*: Sown date: 2018.07.23; Planted date: 2018.08.07; Investigated: 2018.08.29.

Y: When the plants grew to the eighth node, the uniformity, plant height and leaf size were investigated. The 80% of
the plants with the same growth indicate uniformity is good ; 50-80% is medium; less than 50% is bad.

“ Mean£S.D.

R~ W8S F bR BT S R BRI ™

Table 5. Fruit characteristics of melon in elementary lines comparison trial®

Fruit Pul Organoleptic evaluation
. . ulp

Variet Weight ) TSS
%mey . . c1g Length  Diameter thickness Overall
(line) Weight (g) without seeds ("Brix)  Aroma  Taste .

© (cm) (cm) (cm) rating *
107-4 2,313.4+£538.1% 2,162.1£507.2 17.4+1.6 15.9+1.4 4.4+04 12.2+£0.8 Y soft 138
107-9 1,742.6+280.9 1,620.9£261.9 15.6+1.0 14.6£0.8  4.1x0.2 14.4+0.8 N hard 78
107-10 2,258.9+393.2 2,112.7£371.2 17.2+1.3 159409  4.2+0.5 14.9+0.8 N hard 55
107-20 2,293.0£304.1 2,135.7+288.0 17.2+0.7 15.840.7 4.540.2 13.2£1.0 N medium 66
107-24 1,798.9+188.3 1,661.3£173.1 15.4+0.6 14.9£0.5 42+0.2 14.2+14 Y soft 93
107-26 2,119.5£291.9  2,020.84559.5 15.3+1.3 15.5¢0.6 4.5404 13.74£0.8 Y soft 121
107-30 1,811.8+81.9  1,680.9+89.8 15.1+0.7 14.9+0.4 4.3+0.3 14.1£0.6 Y soft 200
(Taichung No. 2)
gﬁ)ini“; 1,572.7£174.9 1,431.7£166.4 15.1£0.6 13.9+0.3 3.84¢0.3 14.8+0.9 N hard 65
Yuhui 1,498.84139.3 1,368.7+125.7 15.0£0.6 14.0£0.6  4.0+0.4 15.5+0.8 N soft 51

*: Sown date: 2018.07.23; Planted date: 2018.08.07; Harvested date: 2018.10.23; Investigated: 2018.10.30.

Y: The overall rating includes fruit appearance reticulated, cut surface color and sweetness, etc. There are a total of six
evaluation items, and each item is given a score of 0-5, with a maximum of 30 points.

“ Mean£S.D.
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iR G 13 5= 2B R MR - AN ARESRmALEEBEEEEN T A2 9 AE
e PABRATIN B R il  re 13 9% Ry HdEs - 107-30( 59 2 5% )’FETSEEE%EEEIEIEA‘A% 13 57
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Table 6. Plant characteristics of melon in advanced line comparison trial for heat-tolerance, 2019 *

. . . . Plant Leaf
Variety (line) Uniformity *
Height (cm) Width (cm)  Length (cm) Width (cm)
107-4 medium 1823b* 51.5 ab 25.6 a 259 a
107-26 medium 182.4b 51.6 ab 254a 262a
107-30 (Taichung No. 2) good 1859 b 50.7b 254 a 254 a
Tainan No. 13 good 2034 a 56.6 a 26.5a 26.8 a

*: Sown date: 2019.07.02; Planted date: 2019.07.15; Investigated: 2019.08.07.

Y: When the plants grew to the eighth node, the uniformity, plant height and leaf size were investigated. The 80% of
the plants with the same growth indicate uniformity is good ; 50-80% is medium; less than 50% is bad.

#: Mean separation within columns by Fisher’s LSD test at P=0.05.
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Table 7. Fruit characteristics of melon in advanced line comparison trial for heat-tolerance, 2019 *

. Organoleptic
Fruit .
Pulp SS evaluation
Variety (li Weight thickn )
ariety (line) Weight . 8 Length Diameter Shape fexnes (°Brix) .
without seeds . (cm) Reticulated Aroma
(2 (cm) (cm) index ¥
(2

107-4 3,0514a” 29152a 206a 175a 1.18a 46a 12.1bc  thick N
107-26 2,7719ab 2,607.6a 19.7ab 17.6a 1.11a 48a 10.6¢ thin Y
107-30 2,420.5ab 2,2757ab 17.8 ab 169ab 1.06a 44a 14.0ab  thick Y
(Taichung No. 2)
Tainan No. 13 2,085.1 b 1,9319b 17.1b 151b 1.13a 42a 158a thin N

*: Pollinated date: 2019.08.07; Harvested date: 2019.09.29; Investigated: 2019.10.02.
Y: Fruit shape index = Fruit length / Fruit diameter.
#: Mean separation within columns by Fisher’s LSD test at P=0.05.
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Table 8. Seeds and seedlings characteristics of melon ‘Taichung No. 2’ in 2020

Seed Hundred-grain  Cotyledon Hypocotyl

Variet i weight area” length Cotyledon”

y Length  width g : g SPAD value

(mm) (mm) (8 (cn’) (cm)
Taichung No. 2 8.9+0.4% 4.0+0.2 2.40+0.06 9.5404  2.6+0.4 45.7£2.2
Tainan No. 13 9.3+0.4 3.840.3 2.54+0.05 10.1£0.5 3.4+0.3 45.9+2.0
Significant (#-test) ns ns ok ns ok ns
S.D. Taichung No. 2 /
1.0 0.7 1.2 0.8 1.3 1.1

Tainan No. 13 ratio

*: Cotyledon area measured before leaf development and calculated with Image J software.
Y: Cotyledon SPAD value measured with chlorophyll meter SPAD-502.
*: Mean=£S.D; Investigated:2020.06.29.

I~ 2020 N B 2 SPHEMRE R REER IR E (FEEMRIRT)
Table 9. Plant growth and leaf characteristics of melon ‘Taichung No. 2’ in 2020 (Taibao City, Chiayi

County)
Plant * Leaf Petiole Split leaf Leaf”
Variety Height ~ Width  Length Width Length Angle length  SPAD
(cm) em) (m) (em)  (em) ()  (em)  value
Taichung No. 2 137.043.0 % 48.143.1 19.1+1.1 20.1+0.4 12.8+0.8 60.949.4 5.0+0.3 42.7+0.7
Tainan No. 13 154.143.2  58.742.9 19.4+1.1 21.2+0.5 14.1+1.1 38.848.3 53+0.3 44.9+1.0
Significant (#-test) ok * ns ns oAk ok ns ok
S.D. Taichung No. 2 /
aiciung o 0.9 1.1 1.0 0.8 0.7 1.1 1.0 0.7

Tainan No. 13 ratio

*: When the plant grows to 15 nodes which growth and leaf characteristics measured with the fully expanded leaves at
the 8th node.

¥: Leaf SPAD value measured with chlorophyll meter SPAD-502.

*: Mean=£S.D; Investigated:2020.07.20.
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= 2021 FEN & 2 SR REREY - AR E R O E B EEAR S e E (FALRRAAIN)
Table 23. Mature fruit harvest day, peel color value and shelf life of melon ‘Taichung No. 2’ in 2021
(Dacun Township, Changhua County)

Variety Harvest Peel color value * Shelf life (day)’
(day) L* a* b* hue (°)

Taichung No. 2 55 65.2£1.9% -0.6£0.7 19.7£1.0 69.3+2.9 14.1£0.7

Tainan No. 13 48 69.1£1.9  -0.9+1.0 20.4+1.1 69.7+2.8 8.3+0.5

Significant (z-test) - koK ns ns ns okok

S.D. Taichung No. 2 / i 10 07 0.9 10 1.4

Tainan No. 13 ratio

*: The color value of peel is measured by colorimeter NF555.

Y: The fruits were stored in a growth chamber at 25°C, and the time required for the fruit surface to become soft and
rotten was recorded.

% Mean=£S.D; Tainan No. 13 investigated on 2021.07.14; Taichung No. 2 investigated on 2021.07.20.
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2 WK & 2 S HESUHE - HIREA) RRE - Al &5 (B) ; BLE F E UG fnfdE(E)MELE -
‘B2 5 (B FEZEEEIPC) - EaRitiiED) -
Fig. 2. The melon 'Taichung No.2' has reticulated thick and dense with stable (A); thick pulp, highly
edible (B); compared with the summer main cultivars (right), ‘Taichung No. 2’ (left) showed less
wilting at midday (C); suitable for greenhouse planting (D).
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Breeding Heat Tolerant and Thick Reticulated
Melon New Variety ‘Taichung No. 2’

Chang-Sheng Chien and Cheng-Hung Hsiao >
ABSTRACT

The female parent of the melon 'Taichung 2' was selected from a commercially available
heat-resistant variety. It is a dark green leaves, fine netting and high edible rate of eighth-generation line
with self-cross. The male parent was selected from the cultivar "Yushan No.2'. It is a large plant size,
strong growth vigor, dark green leaves, thick netting, high yield and sugar content of eighth-generation
line with self-cross. In 2018, through the evaluation of hybrid combinations, hybrid lines with excellent
growth vigor and fruit performance were selected. Afterwards, the summer heat-resistant comparison test
and plant characteristics examined confirmed that the melon 'Taichung 2' has the characteristics with heat
resistance, good growth vigor, large and dark green leaves, round fruit, reticulated thick and dense, high
yield and high sugar content. In June 2021, the plant variety right was obtained (No. A02894). The melon
‘Taichung No. 2’ is a F; hybrid. Seed coat color is creamy yellow, and the average hundred-seed weight is
2.4 g. Cotyledons are green, medium in size, with short hypocotyls. Green leaves are of medium size and
with upright petiole. Andromonoecious; the male flowers open on about 14.3 days after transplanting;
bisexual flowers open on about 24 days.It is a late variety and can be harvested on about 55 days after
pollination. Round-shaped fruit with an average weight of 1.8 kg, the an average sugar of 13 °Brix and a
maximum of 16 °Brix. The fruit surface is reticulate of thick and densely. The pilp is green, thick, highly
edible and tasty. The melon ‘Taichung No. 2 has heat-tolerant that suitable for planting season is from
March to Spetember in central or southern Taiwan. It could conducive to adjust market on summer and

providing another new choice for the development of melon industry at Taiwan.

Keywords: melon, breeding, F; hybrid, heat-tolerance
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