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1. ENERESEMIGREHEESE -
Table 1. Table of horticultural traits measured in 102 melon accessions.
Organ Trait Descriptive value
Cotyledon  Cotyledon length (cm)
Cotyledon width (cm)
Cotyledon color 1 (light green), 2 (green), 3 (dark green)
Vine Vine diameter (mm)
length of internode (10-15) (cm)
Leaf Prominence of lobing 1 (week), 2 (medium), 3 (strong)
Leaf length (cm)
Leaf width (cm)
Flower Sex expression 1 (gynoecious), 2 (monoecious), 3 (andromonoecious)
Ovary shape 1 (round), 2 (elliptics), 3 (long elliptics), 4 (oval), 5(elongated)
Ovary pubescence 1 (sparse), 2 (medium), 3 (abundant)
Fruit Days from flowering to harvest

Fruit shape

Pistil scar size (cm)

Ease of abscission of peduncle

Fruit length in longitudinal section (cm)
Fruit diameter in cross section (cm)
Fruit weight (g)

Length of peduncle (cm)

Skin color of immature fruit

Skin color of ripe fruit

Fruit coat patches
Fruit surface

Surface grooves

Fruit ribs

Easiness of fruit crack
Width of grooves
Creasing of surface

Flesh color

Flesh texture
Average fruit thickness (cm)

Average sugar content (°Brix)

1 (oblate), 2 (globose), 3 (high globose), 4(elliptic), 5 (oval), 6 (oblong),
7 (elongated), 8 (pear shaped), 9 (long cylindrical)

1 (strong), 2 (medium), 3 (weak), 4 (absent)

1 (white), 2 (light green), 3 (dark green)

1 (white), 2 (greenish white), 3 (light yellow), 4 (yellow), 5 (deep yel-
low), 6 (pink), 7 (yellowish green), 8 (light green), 9 (green), 10 (bluish
green), 11 (deep green), 12 (dark green), 13 (pale yellowish white), 14
(pale yellowish green), 15 (cream white)

1 (green patches), 2 (dark green patches), 3 (absent)

1 (smooth), 2 (slight rough), 3 (rough), 4 (creasy), 5 (grooved)
1 (absent), 2 (weak), 3 (medium), 4 (strong)

1 (absent), 2 (shallow), 3 (medium), 4 (prominent)

1 (strong), 2 (medium), 3 (weak)

1 (absent), 2 (narrow), 3 (medium), 4 (thick)

1 (week), 2 (medium), 3 (strong)

1 (cream-white), 2 (yellowish green), 3 (light green), 4 (green), 5 (light
orange), 6 (orange), 7 (red orange)

1 (soft), 2 (loose), 3 (crisp)

24CN8C (HMR) HW 12 h ZEiFEH - R&
10 d R BB T8 22 B 1 P LA HI G 38 4

# (disease index; DI) o
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Frequency of (A) subspecies and (B) botanical groups in melon accessions.
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reticulatus; (I) wild melon °

(A-B) Makuwa; (C-D) momordica; (E) inodorus; (F) chinensis; (G) cantalupensis; (H)

Fig. 2. High diversity of melon fruit. (A-B) Makuwa; (C-D) momordica; (E) inodorus; (F) chinensis; (G) cantalu-

pensis; (H) reticulatus; and (I) wild melon.
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PR (F) REMEIR  (G) Rt & H) WH -

Fig. 3. Frequency of fruit-related traits among 102 melon accessions. (A) Sex expression; (B) ovary pubescince; (C)
fruit shape; (D) ease of abscission of peduncle; (E) skin color of ripe fruit; (F) fruit surface; (G) flesh color; and (H)
flesh texture.
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Fig. 4. Principal component (PC) analysis of 32 morphological traits in 102 melon accessions. Two classifications
are shown: (A) subspecies and (B) botanical groups.
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Table 3. Susceptibility to powdery mildew race 1 in melon accessions.
Number of accessions
Susceptibility 2017 2018 Same reaction in two years
Resistant (DI” < 3) 36 39 30
Susceptible (DI > 3) 63 55 50
“DI: disease index.
F 4. BTS2 2017 45 2018 52 Hlpp AR B/ IME 1 HTRm il -
Table 4. Susceptible reaction of melon accessions against powdery mildew race 1 in 2017 and 2018.
2017 2018
No. Accession Rating Reaction” Rating Reaction Same reaction in two years
1 PI1 381775 6.5 S 5.5 S !
2 PI 378062 6.0 S 438 S !
3 Edisto 47 0.0 R 0.0 R !
4 P1414723 0.0 R 0.0 R !
5 PI124112 0.0 R 0.0 R !
6 IRAN-H 7.3 S 6.5 S '
7 PMRS5 0.0 R 0.0 R '
8 PMR45 - - 0.0 R
9 Vedrantais 7.5 S 6.0 S ’
10 Nantais oblong 0.0 R 13 R :
11 MR-1 0.0 R 0.0 R '
12 PI 180280 8.0 S 6.8 S '
13 Charentais Fom-2 6.5 S 5.0 S ’
14 WMR-29 0.0 R 5.0 S
15 Charentais T 6.3 S 53 S '
16 Charentais FOM-1 6.3 S 53 S !
17 Cezanne Hybride 43 S 1.0 R
18 CM17524 6.8 S 2.8 R
19 CM17526 0.0 R 0.0 R ’
20 PI 157076 6.5 S 438 S !
21 PI 323498 6.0 S - -
22 P1420145 7.3 S - -
23 Charentais FOM-2 6.8 S - -
24 CM17620 1.5 R 3.0 R '
25 PI1313970 4.0 S 6.8 S !
26 Isabelle 6.8 S - -
27 Des Canaries 6.5 S 6.5 S ’
28 Santon 6.5 S 6.3 S '
29 PI 161375 5.0 S 6.5 S ’
30 CM17221 53 S 2.8 R

“R and S denote resistance and susceptibility, respectively.
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Table 4. Susceptible reaction of melon accessions against powdery mildew race 1 in 2017 and 2018. (continued)

2017 2018
No. Accession Rating Reaction” Rating Reaction Same reaction in two years
31 CM17230 5.8 S 2.5 R

32 CM17231 7.5 S 6.5 S :
33 CM17242 3.3 S 6.3 S :
34 CM17254 2.8 R 6.3 S

35 05A05900 7.5 S 6.8 S :
36 CM17342 6.3 S 5.0 S !
37 CM17344 0.0 R 0.0 R ’
38 CM17349 73 S 6.5 S ’
39 CM17351 0.0 R 0.0 R ’
40 CM17352 0.0 R 0.0 R ’
41 CM17354 0.0 R 1.3 R :
42 CM17355 7.5 S 6.5 S ’
43 CM17409 7.0 S 6.8 S :
44 CM17413 6.3 S 6.5 S ’
45 TVI11851 6.5 S 6.3 S ’
46 CM17414 6.3 S 6.5 S ’
47 CM17456 6.5 S 5.8 S ’
48 CM 17460 0.0 R 0.0 R :
49 CM17463 0.0 R 0.0 R ’
50 CM 17464 5.8 S 5.8 S :
51 PI 176925 8.0 S 6.5 S :
52 PI 304745 7.5 S 6.3 S :
53 475747 1.0 R 0.0 R :
54 164569 55 S 3.3 S :
55 164750 6.0 S 6.5 S :
56 165514 0.0 R 0.0 R ’
57 174814 7.3 S 6.5 S :
58 179669 7.0 S 6.0 S !
59 98A00143 0.0 R 0.0 R ’
60 179905 6.8 S 6.5 S !
61 182941 8.0 S 43 S ’
62 CM17497 0.3 R 0.0 R ’
63 CM17520 - - 2.0 R

64 PI 180281 1.5 R 2.5 R ’
65 PI 211922 7.0 S 6.3 S :
66 PI1 307588 7.5 S 6.5 S ’
67 PI 370021 5.0 S 1.8 R

68 PI 442178 5.0 S 5.8 S ’
69 PI 482397 5.5 S 4.5 S ’

“R and S denote resistance and susceptibility, respectively.
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Table 4. Susceptible reaction of melon accessions against powdery mildew race 1 in 2017 and 2018. (continued)

179

2017 2018
No. Accession Rating Reaction” Rating Reaction Same reaction in two years
70 PI 482400 2.8 R 0.8 R :
71 PI 482401 5.5 S 1.8 R
72 PI 482429 0.8 R - -
73 CM17591 25 R 0.0 R ’
74 CM17613 1.0 R 0.3 R ’
75 CM17516 7.5 S 6.3 S !
76 CM17635 6.0 S - -
77 CM17698 6.0 S 5.3 S ’
78 CM17720 0.0 R 0.0 R ’
79 179916 2.5 R 4.0 S
80 183048 3.5 S 4.0 S ’
81 381775 6.0 S 7.0 S ’
82 PI 482393 - - 73 S
83 PI 482398 35 S 6.5 S ’
84 PI 482399 2.8 R 2.5 R ’
85 PI 482422 1.5 R 0.0 R ’
86 CM17759 0.0 R 5.8 S
87 CM17767 6.5 S 6.8 S :
88 CM17631 1.5 R 0.5 R ’
89 CM17209 6.3 S 6.5 S :
90 CM17214 6.8 S 5.8 S :
91 CM17215 6.8 S 7.5 S :
92 CM17233 7.5 S 7.0 S :
93 CM17239 0.0 R 0.5 R :
94 CM17587 7.3 S 6.8 S :
95 CM17600 7.0 S - -
96 CM17692 0.0 R 0.0 R !
97 CM17697 6.0 S 6.0 S !
98 CM17713 6.5 S 5.3 S ’
99 CM17754 1.0 R 1.5 R !
100 CM17757 4.8 S - -
101 CM17770 23 R 1.3 R ’
102 CM17772 0.0 R 0.0 R ’

“R and S denote resistance and susceptibility, respectively.

B %% > H4H RN 34% &Y ssp. agestis ~ 53% Fy
ssp. melo - N NEEEZ LT B E R IEHE
T3 MRS AR R BRI A - B W (oo e B
& H AT A > Nt s EN g2

Rk o ool N BIEY) O EEE (Pitrat er al.
2000) » DA reticulatus ~ inodorus ~ momordica »
makuwa 7 cantalupensis 5 A 5% (3£ 64%) - [
BV RMERS ZFR - ZHRRILIK
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ZEHEEFNEE > KHEE AN BERTD
T SRhE B EREE B EEY o
#f (momordica fr4)) » 2 EAEY) o3 B Bk H
B A RO o T momordica N ELE R R H R
AEREE R HEA D ZEHNFZ IR RB
J> L AE % 73 B P 2 (Dogimont 2010-2011;
Dhillon et al. 2012) -

BEE RaEIN S K EELEY R
i AR N0 R E R BN GRRIN) &
R EK o BR8N oo B8N ~ St
RN a3 I 0 3o R T 38 5 & agrestis G
T 2 makuwa fEY) 77 Bf o JE 5N Ey melo oo
T H o AU R % & reticulatus B
cantalupensis » Y& &7 & JI\ R J& inodorus 14 97
JYRE o BhAh o DAREREECHE Y o B S A
P % (13% & 22%) SELUBRIE > AR A
Yoy BRI I 4 2 AT e b (Decker-Walters et al.
2002) » H B R G FEATATIE AL 0 NI & A &
AR ER A S EEY R B E4E -

Rt =i WU A EEESEREER - M
FlitEEEEM - AW 2018 FHIE LI
R FETED R 4 % H LT 102 {85 TS £ 2 FE A
KA o LLER W A 2 RS R (R 2) &+
ERNEEEER  BURTERNEAR 528
HRE > MEGERWIHERN SEEEER
AR G ZIRET S - BRKE  MERER
W BEiERs - RERA - RERE
KR AR - 7= FE R UE 4 5 HADR S g
% FEW KK H RO 722 BRE K E
[ T BAAE 2 BRI H Bk (R & > TRERE SR A
SRR R B AR R SR S T R - 28T |
AR EERS 102 B R 2 R TEATY BN
TFTR UL E— R RER % -

SRR E Z 405% - AT B AR 8T
SUBRMEAREE - REIFRAERFEEANBERZ
aR7E o M BLEFE R M B8 R HERSE
A 1T e B A B R 1 B B S B R DL
KER G BR8N Wy HEEREE
DR et SC - sn sk IR 8E - Bl EFE )
i 18 FE O 5% [A] 24 (International Union for the
Protection of New Varieties of Plants; UPOV)
ZHNFERER T REREEDER GFFE

rere

]
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Mo -d K FER) OBt SREAE
BlEr 2O 2Bl  E8FREHEZR
BIE /RS > Sl KiEE R AR T E &
FE - AR AR EE KREEFE IS
SAREY T EE > TR EIATE 2 &k B4
SHEE (WU 8 i/ N KRB S) AIE Ryl
BLFFRE T 2% -

ARSI ITH » ERT s R
~ (B 4) > 102 {85 K 5 R RSN R L f
HEEPREE B » SRS RN
MEREAHSMEE - 540 HEITFATR > W
{E R FE ssp. agrestis J ssp. melo H] AR B -
It B BT AR A B B RS R R A 1T T B oy o0 A
2 45 B —%( (Leida et al. 2015; Nimmakayala
et al. 2016; Nunes ef al. 2017) - i [ &f & [4]
UINCE: iFan=ct AR et NERY: (B S 2
M MEAR BN R 2 S RSB E TN
W 5 fE AT SRR Ry s8 HH (Hu et al. 2015) < {E1E
Y4y B & 1H R & 0 ssp. melo W reticulatus 1F
&l i A 0 B2 ssp. agrestis BE R i H B
B [E & ssp. melo WA Y) 7y BEHH B 77 i > B
H AN B HAAE ) 7 BE 722 K - inodorus
¢ cantalupensis 8 ssp. agrestis FREE#ER AT » Bl
Liu et al. (2004) 73Afr 72 {l# U 2N REF
M7 45 A FF - ssp. agrestis 11 > momordica
Bl acidulus fiE;ABHEAE 77 > IR B BRITE R
BN 0 FEER A RE R (7%
t Z U RE) & - momordica B R > DL
AW 45 R B 36.9 d - acidulus 2V £
448 d- B4 MEMATEEMEEZRE R
f#Z8 & » momordica A[{Z L E /b 6 mo » [
acidulus {42 35 a3 5 H 2R 55 A (Manohar
& Murthy 2012) -

By T e AR AR B B R A R R H N B
HEK R E WE o TFERE SRR M AT
= o HAR RN SR o A SRR
B RSB R EE - ARt Bk B
B HWRRE - HENRIPMEHBREGENIR
RAELTERLME - fA N EHERN A
R B ROUR i o M T 2w b s e
N2 EREEHEREIEZWES -
B8 B AT DL 3 AR B/ VE 18 R BT (Huang
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& Wang 2007) » [RIFEATHIERY 2017 55 2018
FEFFHEER R A TERA#ET 102 @IS
ZHZ Ak R A/ NE 1 2 BUROE R o &5 R
0 30l AR S Z 501 0 P 57% &
B~ reticulatus ~ 13% & momordica & 7% 5
acidulus |EY) 53 B - £ERER R 2 AR DUR
f& |5 5 momordica J% acidulus (Dogimont 2010—
2011; Dhillon et al. 2012) » K54S £ IR ER
HFEILAMFER BN I MEY B s
TLE UL EE 218 reticulatus » JEZ 4B E 1
FEERRE TEEARERT  BAZTS
Bl 2 reticulatus fhZH ( BMELUEERIN) ©
FHOh o KHBZHELAZEY R &
6] Ky & %211 i fE P J& 2 fE Y 7 Bf inodorus
(Z RN > & 1 {EmAEBEDM > M
makuwa (& RZE ) IR EHiEm A& -
It > RIRATHE AR DU R R E A L EEtE ) oy
BErp o WS YU B - 54 B
1R AR REIIERERRWER -2
1B > TIRE Ryt 8 (5 SR B AT 2L -

BEERBEEZRA > A ERERH K
TSR KT mEN RAVER - DR EEH K
T JFA R AR R o A7 EE KA E 102
RE ML 2 BN E £ RIBHAINRIP R
BT B R LR > IRt E N 2Rkt E
SUREN AR TR - EES R 2 PUR
ZfF AT E I R E R R DU BT R A 2 R
& o ARWtgrse S NE R 2 &l o AR
Z A E - AR B AT AR R AL 2 AT
71 InEE i B AR EE TS L
TERERE R 2 FRK -

AR REZTHIIEEZEG 107 E
Fl-19.1.3--Cl 51 E & & T F o ERGEM -

5| FSZRK
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Morphological Diversity and Resistance to Powdery
Mildew in Melon (Cucumis melo L.) Accessions

Ssu-Yu Lin', Jin-Hsing Huang’, and Yu-Hwa Wang™

Abstract

Lin, S. Y., J. H. Huang, and Y. H. Wang. 2020. Morphological diversity and resistance to
powdery mildew in melon (Cucumis melo L.) accessions. J. Taiwan Agric. Res. 69(2):169—
183.

As climate changes rapidly and the demands of diverse melon increase, melon market has
urgent needs of commercial lines with stress-resistance, varied appearance and high-quality fruits.
Because genetic diversity is the basis of melon breeding, comprehensive understanding of the melon
germplasm and breeding line is essential. In this study, 102 melon accessions are collected and 32
horticultural traits are investigated in two seasons. According to the principle component analysis, two
subspecies- Cucumis melo ssp. melo and ssp. agrestis, can be separated clearly, and major botanical
groups can also be distinguished. Screening for resistance to powdery mildew pathogen (Podosphaera
xanthii race 1) is also conducted in this study by leaf-disc inoculation. Results show that 30 accessions
possess constant resistance and most of them belong to botanical group momordica, acidulus and re-
ticulatus. With the horticultural traits and powdery mildew resistance of germplasm and breeding line,
manpower and time required at initial stage of breeding can be significantly reduced.

Key words: Melon, Morphological diversity, Powdery mildew, Germplasm.
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