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WE T HEHK(Cucumis melo)Fi i ¥4 PE T 4 F IR M AR5, LLLOM 8% 15 5t 22 = WA B 0t IR o Dy S5
PERL, AR IEE T 2 O TS Ta bR A8 E B AR, FIFH Ry 00 BT K BA S M85 2 Je it Tk % & 18
FREGTR A R A (ofE) BT SR A1 - 45 R, RIE NS T EURG S RS A B R AL T HE R, HaEER RS
BIKT10%, AFARbR ol B E NI . R RS 0T A FIL7 MR WO TS LR A fadr, H R oIk E
1£84.64%, DA TT SR I SRR BRBUE, I L3 BT I TTERE AT AL, S 2 3RA5 AT A B SR ¥4 P I 25 B PAN (A (DAE)
F T DIE TS T8 BT Bl T 4 1 51 55 0 4 328, i Oujin i ¥4 1 B 0 (1R BT, Xujin 128 1143 5t B AT A 25 1iif 4
T, QiuxiangZE 74 Bl it A B 55 . @I IB 5 [B1E 0 T g 50 T RS i A PEVEAN (50 AL D=0.048+0.048POD-
0.119SOD+0.097PRO+0.042CRI+0.084RDW+0.2060FW ., 74 { TS K F93.0%. Zif A PRk R o] T2 F T4

[ TR BT ¥4 1 1 B 455 AN T o
XA AR, WerE, B, BRI R R
E’

B, vER, TR, FHE, VR (2017). 2T R0 RID R E i AL PR R R, B 52,

520-529.

fif JIK(Cucumis melo)se th: 7 IR &, 2 R E =
BEER N — P (PERIGI TR (20134F)
ONAR I RCHE, 20134F 3 [ # TR 4 [f A A94.23x10°
hm?®, 77 E141.43x10" t, A IR E R . i
JRAER R T A AT W &5 KRR S X, HAK
KRB ERRBE TR B2 R T H IR 78 R SRSk 5%
f#(Kerje and Grum, 2000; #RfEff, 2010). ITHkK,
b 2wt ) 53 &, REED, Erh KEETT
6 b P 1t TR B AR K . @I T SR
Y, AR BUR, 7EFBEAEE W, R A )
BORAR S, 4EE28-32°CH K R, 7E13°CRI{E 1k
K, AT 7°CNR A F (RIS, 2014). fEFTR
FERMRIE T, 8 A E A 2 2URR A E
1228, FEO K, ™ E R ST R .
20154F3-4 A EIFE, T80l AR 5E 55 Hb ) R
B, eSS, ANTESH By bt
JNHERESH A 26 H Ay, 5% A B
i B SRR KRS T ko ARIR A3 T O PR A 3R
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25(2004) 5 R I, 18°C R A Ti& J1¥8%k. 4°Chbt
AB/NET I N A AR BN 7 C R v B 5 28 ATy i
SIS ¥4 P PR 48 5 P o 17k 9255 (2013) A 9 18°C R F
TAEXT R G F L MR ZF HRITE I Ha B UL R Y Wi A
A°CAbBE 3K 5 I B 26 5 Ab B A8 /INI 1) H 5 28 1) ]
VRIS ¥ VERI PR FE bR . 1R/ 455 (2015) % 4°C
R T &SI B 19 204 5 (0 T 30 15 4 O 1) AR B4R A
HHAT T 56V, SRR BRI 1
QIR ATIETERE. PANEAMN SRR EERES
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A B AR AL DL RS A B AR 2 AN R T (R F 55, 2013),
AL B — 4R bR M AAERA VP LA A et . D8 T se i
—JEARVE T I R R, AHT R £ gt ik
o A P 3 T 1943 TR SR 4 e ) 22 AT AS R AR
AR AR AT 45 A A0 T, W T A T VE AR 5 T %)
TR A PE, T S Ha bR S A 2 7] (1 2 R ST
FH IR A PE PP I B 2 B, DA TR 4 1 52 95
RATFN G AR B SRR 2 E PPN R R

1 MHE5SREE

11 SRMRRES

BERA LT IR 2 1 # I (Cucumis melo L)
P (BA A, 2013) ik, AEfE T st R R
(194 Fh i o b J5 J2 Bl (subsp. melo) 134y, v
Fh ) (subsp. agrestis) 643 (£1).

B BB S — BN R, &% TR
2RSS, R 724l o TR R A R 27 S 6 J
M H IR EN G H . B 8RR G, PLER
B ERE G A 153:2:2 (VIV)IELBITR &, A7 7 K
JRA N3 kg A TS 36 . A R 2 A B R
J& H(23-30)°C/(15-20)°C. F4hiik =2 10 ik
WA K — B4 e AT )5 825050 .

1.2 ERATREURELE

R S 62 ] B AR K 27 el 22 g oo S G 3 HEAT

R/ KA LG RN

Table 1 Nineteen melon germplasms used in this study

B 2m 1.0 4 R 2 8 R BN TR % FE (MGC-
350HP-2)H1, fE 4/ B 2 28°C/18°C . 158300
umol-m™2.s™, & K IR 12/ 1 25 1F (OF 7 i 't 4%
PR FIER2R G, 43 AT A FHGIR AL 2

RE A E B 73k A 2F: (1) 2= M Korkmaz %
(2007) I J7¥EREAT, & PR 4N (E4°CIEIR T AL #1148
NI JE T A A B R AR I 8, FRAE IR G A
TREIREFGIT W IAERE; 2) ZHAE %
(2012) () 7k, & Fih s %) v 75 B MR I FE 2 14°C/5°C
FAF N ARG, ME & TEATEIR. 2FMIKIR AL
PR AR IS, e RS IR &5
IEFEAFAR T AR L EAE N E(CK). T4
R IR A R PR A3 3 b AR B 12— 18k . AR AL T EE & 3V

1.3 MEmMBHMSE

F B RO 52 48 ik s (plant height, PLH). F3i#ER
R R E 4 ) 224 (stem diameter, STD). M- 4
K E NS (2009) K kM. A2 —HBTFKR
SPARE L F SRR T E . AR ER, Sl AR
fE105°CF A& H 157041, SRJE7E85°C T It+12/M i,
AT RRE. M IFANE & (eaf area growth, LAG)
DA R AL BT S FL AR 22 o R AR K & (plant
mass growth, PMG) AL AT MK T B2 2. B4b
PR LI SRS P E S TR A HR bR, BOFIME.
FICCM200 M- &5 3 i 5 {3 I & - 43 K £ & (chlo-
rophyll content, CHL). F|HC215% H 543 5 A5 %f

No. Accession Subsp. Origin No.  Accession Subsp. Origin

1 Qiuxiang melo Taiwan, China 11 Yangjiaomi agrestis Shandong, China
2 Xujinl melo Shaanxi, China 12 Tianxiangjiao agrestis Liaoning, China
3 West melo Sweden 13 Hongzicui agrestis Henan, China

4 Thumb melo Gansu, China 14 Hamasu agrestis Liaoning, China
5 Jinfeng melo Henan, China 15 Mapao agrestis Henan, China

6 PI1313973 melo Russian 16 Changxiuyu agrestis Shanghai, China
7 Nafl-Tukauie melo France 17 De Luneville melo France

8 Oujin melo Beijing, China 18 Sliver honey melo Korea

9 Xuananl melo Henan, China 19 Golden gem melo Korea

10 Hongchengcui melo Inner Mongolia, China

WA IR > AR PEPitrat (2008) 1170 2645 #E. Mapao PR, HE R .

The subspecies classification is based on the taxonomy described by Pitrat (2008). Mapao is wild species and the others are

cultivars.
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H1, 5 % (relative conductivity, REC). Al ¥ATESE A& &
(soluble protein content, SPC)¥ FH % & # 2 5 G-
25044 ikl 5E o TV PERE £ 2 (soluble sugar con-
tent, SSC)K A BUHH Lk (vl 2 o I 25 Tl =R 7 &=
(proline content, PRO)X H &fi =i L (75l 58« 144
S E B R S R R EE I R o A B v
(superoxide dismutase activity, SOD)% ] &4 /Y m:
HEGE . AL YIS M (peroxidase activity, POD)
KA BOIRENENE . A EA8 AR 1R 2 77752 W
SCHR(ZE G 2R, 2000)FTid o FEAS A2 BE LI BSR40 1
B LR EL0, BYRRVRS) R e 25 T A B e A

4 W A R R 4 G A F 48 #(chilling-
injury index, CIl)HTHE 2% F ¢ = 55 (2002) bR .
i} ¥4 16 % (chilling-resistance index, CRI) A #3550
EOREE g8

1.4 BUBSH

FHExcel 20033 4% H kA7 B BLAN S3- 47 o BN 57t
FKRMRZ, N T HBEA TR 2R, K
FAPEIR A AR B (A 2R B0 KR A M REAT VR4, BRI i
74 Z (o) = (A I 5 4B BRI 58 {E) x 100%.. F1JFH 32 Bk
I TR S B IR BRI A REGE T T 28 B fa b

SR PSS 250257 v 1 SR T8 R 5008 & ol o A T 94 1
BEAT S EAIVEAT o &R Z5 B 48 b 1 SR8 bR BUE (u)
B (W) A S A VA (E (D) 1 1 55 2 % i & 1% (1983)
AT LL45(2014) () J7 2.

FLRE TR R REUE  pOK)=(X~Xmin) (Xmax—
Xmin) (=1, 2, ......, n)

B RPRMRE Weplyp; (=1, 2,......, n)

B BT A 1 45 A VP D=3 [U(X)xW]
(=1, 2, ......,n)
A, p(X) e FENLRETabn S8 R EUE, XPhEEi
LEETRPR, Xmin N Xmax 7 0 7R BB /N £ Fa b 1F) 5/
HFR KA. WERR BN A TEARTE T A 2R & e br
o ) R (RIBCER); poy &% AT I 2B N SR FR bR
MITTRRZE . DB R & ol R ¥4 14 255 PR A

FH SPSS19.0% A4 ot & Aft 57 (1) T ¥4 28 Bk AT 3 1k
Gy 53 M, WTDAEREAT I, FEXTDIE St R
BEATIZ A0 [ 5387

2 HRSWE

2.1 RIBACIEXSER N4 E & B IR FREI RN

AR A [FI IR A B8 AN IE 5 26 4 (CK) R & IR 48 b 1)
MEAE, vHE &M A R E(F2, £3). L
R TCATEIRIE A BAE bR, v 2250 (a) U] A 25
1, R IR A BE NS R &) B 1) T 3 R0 A2 B4R A 2 7
GELERT AN

R2H LA Ve FARE(CN), e F By v
R B0 BIR(14°CI5°CYRIRALFE, 46 K HB 4 4
A2 BRG] . S50 RAHEL, AbEA %) 1tk
B (PLH). M HEAE NS (LAG). A K 2= (PMG).
Hb |35 T 5 (overground dry weight, ODW) il fif &
(overground fresh weight, OFW)#J& it T F%(a<1).
K4 () ZAH(STD) N, (HAf F)i (6. 8+ 10
AI14) [ ZM A BT in(a>1). B i i AR+ &
(root dry weight, RDW) Al & (root fresh weight,
RFW)354 BT i (o>1) «

HHER 3T A1, fE4°CIRIRALERA/NI JS, 2T i AE
PRFRbR A T B RARA . Hor, PBITE RO 4 B
25 2% % B (CHL) B A BT T B (a<1), XS L3
#(REC). WiAMEH T E(SPC). HMAMKASTE
(hydrogen peroxide content, H,O,)A1iiE &5 il & Be &
= (PRO)A T in(a>1), 7T ¥ & E(SSC)TE4 K
o> T R RIS, AAE3 PR (5 6F116) 1 A
AN EEY)E L i (SOD) AL A LYl (POD)
HE YA N B 2%, KB 23 BT 4)) v 1 i s 1 1
o, 2 HOR 5T e PRI

DL ES5ESRRE, [R— 485 T 12 R EAE A [ Fh 5T
(BB AR RAR R, Forh AR B4R AR AR R (CV: 0.108—
0.450) % W] & K T IEA4E4R(CV: 0.114-0.307), 5]
A BRAR AR ELA S SR I R R RO M . T & SR AR AE R
SR ¥e AT ¥4 P vh A R/ P & ANARTRD,  BRL It i B
JRT VR BN IR SR G IR . IeAh, 82548
P 2 8] 8 2 5D AR AE — SE R BE A DG, e AT TR AR Y
AYERE AT ES, KR IR bR DLAE R 72 U Hh
S BRAN [R] FHRAR BT AR TR T 32 B8 T o N T IRk L IR
PRIPTIN A PRI A 2, FTERH 2 ngeit 7t JiiExs
FHRPRIE B T A IS 5.
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Table 2  Chilling-resistance coefficient a value of morphological characters of 19 melon germplasm seedlings

No. Cll PLH STD LAG PMG ODW OFW RDW RFW
1 0.289 0.714 0.878 0.428 0.750 0.906 0.850 1.737 1.278
2 0.324 0.711 0.964 0.815 0.665 0.543 0.826 1.803 1.456
3 0.231 0.537 0.849 0.947 0.800 0.872 0.833 1.336 1.440
4 0.306 0.846 0.825 0.259 0.489 0.566 0.780 1.164 1.223
5 0.425 0.849 0.778 0.446 0.514 0.559 0.624 1.152 1.099
6 0.432 0.723 1.146 0.702 0.973 0.632 0.786 1.955 1.960
7 0.283 0.843 0.902 0.884 0.497 0.626 0.739 1111 1.410
8 0.237 0.885 1.142 0.525 0.818 0.787 0.837 1.722 1.364
9 0.416 0.936 0.888 0.558 0.777 0.822 0.818 1.802 1.200
10 0.317 0.820 1.213 0.725 0.703 0.724 0.812 1.117 1.236
11 0.561 0.890 0.882 0.440 0.595 0.529 0.658 1.217 1.031
12 0.323 0.942 0.838 0.620 0.612 0.679 0.840 1.116 1.410
13 0.241 0.838 0.911 0.953 0.546 0.453 0.536 1.351 1.277
14 0.237 0.999 1.070 0.732 0.517 0.654 0.724 1.478 1.160
15 0.612 0.967 0.896 0.791 0.618 0.825 0.672 1.188 1.303
16 0.325 0.799 0.877 0.682 0.612 0.679 0.714 1.450 1.365
17 0.276 0.949 0.904 0.393 0.902 0.738 0.833 1.110 1.594
18 0.372 0.821 0.803 0.711 0.569 0.544 0.811 1.364 1.008
19 0.327 0.817 0.765 0.712 0.486 0.557 0.761 1.418 1.156
CcVv 0.307 0.132 0.139 0.298 0.223 0.194 0.114 0.199 0.169

a5 1-19[H K L. Cll: AEIRE, PLH: #Ri; STD: 258, LAG: MHIEINE, PMG: fEMRLEKE; ODW: Hi FI#BTE; OFW: I

W E: ROW: RTH; RFW: R E; CV: R A%

No0.1-19 see Table 1. Cll: Chilling-injury index; PLH: Plant height; STD: Stem diameter; LAG: Leaf area growth; PMG: Plant
mass growth; ODW: Overground dry weight; OFW: Overground fresh weight; RDW: Root dry weight; RFW: Root fresh weight;

CV: Coefficient of variance

2.2 ERSST

F2 o 43 BT RN AR R R G AT AL A T AL,
2 N EAR AR N D BT (S5 TR b, 8 G dih bR ]
M5 B S . AT 17AN A A B AR R i 4 R 4
BT R i, BORTF LGSR, JERE 74K
I3(F4), BITAGEETRIR . X7 A TRbR I DTRk 3R 4
%1920.77%. 15.80%. 12.93%. 11.55%. 8.82%.
7.62%M17.15%, F T U1HR 21k 84.64%, R A fiF Bt
84.64%(1) A R, HARM A o] BBEA T Kk, X7
NPT 25 A TR FR(CIL-CI7) AT A R 174 BA TR R
AR IE

Horb, Yo S 1 RS CILRRRAE A B 2 B R
PR K 5(0.449). ¥ (0.390). Z£4H(0.364) Al
b E(0.349); HE 24 s Cl2 38 B bl ml v TR
#(0.476). A ALE S (0.324) Flid A AL P TS T

(0.350) S5 Fa br ¥4 ;R 3F i sr CI3 3 Z b 13T
#(-0.482). HEY)BALEGETE(-0.452) T Ak
VI P (0.352) Fl AT Vi PR £ 7% 5(—0.336) /i i, 2R
4 7 B 53 CIA TR RE AE 1) 8t 28 22l 3 - T B 38 n
(0.521) FTAH X He 5 %(0.331); 255 s CI5 ¥4 3
FRH0(0.417)FIHR T H (0.412) A B K HFIE [ & 556
F R (CI6) Rl 28 7 3= 543 (CIT) 9 de KRR ALE 7] £ 43 )
S Al R A R (0.479) F kR (—0.379)

2.3 WRMEETEN

231 REREOH

DL B IR 7AN %G Fa b AE A PR i v P ) it B diE, AR
3 35 I8 R B ST SO B R 1 SRR SR AUE (), 45
RWES. i G e, HuMoR, £HZm
JRTE P25 A HE b R A PSR . i85 B Oujin /8 45
HIARCILR A B Rpf, 71.000, 3 IZF R EIX
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R/3 AN[AIFE IR B4l 2 B R AR HO TR 4 & B

Table 3 Chilling-resistance coefficient a value of physiological characters of 19 melon germplasm seedlings

No. CHL REC SPC SSC H20; SOD POD PRO
1 0.658 1.085 2.201 1.257 1.804 1831 1.226 3.267
2 0.932 1.208 1.067 1.340 1.010 0.937 0.739 3.491
3 0.749 1.045 1.022 1.013 1114 1.242 2.200 1.386
4 0.928 1.211 1.005 1.005 1.856 1.020 1.960 3.627
5 0.686 1.009 1.081 0.987 1.308 1.552 1.127 1.127
6 0.823 1.032 1.034 0.819 1.069 0.501 0.575 3.145
7 0.892 1.281 1.001 1.088 1.152 1.054 1.508 3.350
8 0.909 1.048 1.750 1.869 1.034 0.919 2.875 4712
9 0.756 1.052 1.004 1.112 1.427 1.086 2.351 2.614
10 0.763 1.042 1.262 1.551 1.046 0.753 1.260 3.821
11 0.833 1.046 1.248 1.157 1.268 1.494 1.591 2.096
12 0.818 1.169 1.084 1.254 1.214 0.957 1.800 1.416
13 0.739 1.028 1.067 1.152 1.075 1.182 1.537 2.851
14 0.879 1.128 1.376 1.145 1.481 1.779 1.456 2.039
15 0.779 1.069 1112 1.229 1.729 1.348 0.619 2,772
16 0.809 1.061 1.088 0.849 1.614 1.736 2.242 1.680
17 0.646 1.079 1.031 1.292 1.866 1.048 1.214 1.439
18 0.747 1.163 1.726 1.383 1.843 1.242 3.302 1.417
19 0.821 1.037 1.115 1.202 1.824 0.701 1.232 3.003
Ccv 0.108 0.270 0.265 0.202 0.234 0.315 0.450 0.392

G5 1-19 %K1, CHL: MEkg i, REC: MIXIHLG A, SPC: nlF PR F & &L SSC: nlEPENE & i, Ho0,: AL A 5 iE; SOD:
ALY BAL B POD: i3 A IBEIEE; PRO: W B &R & =

No0.1-19 see Table 1. CHL: Chlorophyll content; REC: Relative conductivity; SPC: Soluble protein content; SSC: Soluble sugar
content; H,O,: Hydrogen peroxide content; SOD: Superoxide dismutase activity; POD: Peroxidase activity; PRO: Proline content

— LR atehs B A YA o, pfE B/ 1955 5 Jin-
fengifiyy ¥4 PE 5 55 -

232 WEHHE

IRYE S5 B fatrxt RAUS A R TTIR R, FIFARE T
FA A HE S LR SRR IR E (£5) . CI1-CI7 IR E
(W) %> %150.245, 0.187. 0.153. 0.136. 0.104.
0.0907#10.084.

2.3.3 ZATEN

FIFH 742545 Fa b B RUBCEE o] U1 50 H 0 TR 5 179
DA, B v vE4E & 1ENE (R5), JFRHEDIE KX
BT )T ¥ PE R 95 AT HERY o HoOujin (8) DA
R, R A M58, angjiaomi (11) DA /D,

FUT v 1 e 55 o 5T DB S oK E B v R 2R 45 AR (1&11)
T, 190 FP R A4y ~33. FBIZE L H ME Oujin (8),
HDfHmT0.8 (K5), MM, HNA 1105
R, BiFhE2. 3. 4. 6. 7. 9. 10, 13. 14. 184l
19, HDE/F0.5-0.8 2 [f](#5), HA 5w,
FNEEF7THMFE (L. 5. 11, 12, 15, 16f117), &
iDL /N F0.5 (K5), AR

TAVEGE T 71903 MBI ¥ FE EU(CRYI), 5
DIEHEAT ELAL . 45 R W], L LACRI>4.0J9¥5 i 7T i 126
H AT A PESR AP BT (3. 8. 13F114), H P45
ZEE TV R B SRR A I3 RO, LA VRN
A SRR (1. 12, 16H117) 5145 8 = I CRIME
(>3.0). LA 25 BT, KL 74 1 1 25 5 P
JE IR —CRUE B ™% . B2,
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Table 4 Principal component analysis of 17 single indexes of melon

525

Principle components Cl1 ClI2 CI3 Cl4 CI5 Cl6 CI7
Eigen value 3.531 2.687 2.199 1.964 1.499 1.295 1.015
Contributive ratio (%) 20.77 15.80 12.93 11.55 8.82 7.62 7.15
Cumulative contributive ratio (%) 20.77 36.58 49.51 61.06 69.88 77.50 84.64
PLH -0.183 0.241 0.184 -0.315 -0.144 -0.297 -0.379
STD 0.364 0.042 0.202 -0.207 0.283 0.090 —-0.082
LAG 0.001 -0.263 0.183 0.521 0.042 —-0.061 0.223
PMG 0.449 0.077 -0.201 0.034 -0.274 —-0.108 0.089
ODW 0.272 0.146 —-0.482 —-0.054 —0.055 -0.136 -0.179
OFW 0.349 0.290 -0.130 0.135 -0.304 0.051 0.175
RDW 0.268 -0.013 0.073 -0.322 0.412 0.159 0.344
RFW 0.390 —-0.286 0.013 0.094 -0.217 —-0.075 -0.125
Cll 0.025 0.041 -0.014 0.275 0.417 —0.340 0.175
CHL —-0.208 0.253 0.185 0.195 -0.322 0.246 0.342
REC 0.082 0.256 0.260 0.331 -0.109 0.316 -0.367
SPC —0.060 0.292 —-0.336 —-0.046 0.125 0.479 0.227
SSC 0.025 0.476 0.041 0.130 0.219 —-0.182 —0.096
H,0, —-0.088 0.324 0.228 -0.307 -0.178 -0.204 0.323
SOD -0.290 0.017 —-0.452 0.096 0.179 0.203 —-0.253
POD 0.056 0.350 —0.009 0.326 0.247 —-0.288 -0.016
PRO 0.250 0.075 0.352 0.007 0.180 0.364 -0.263

PLH. STD. LAG. PMG. ODW. OFW. RDW. RFWHICII[F|#2. CHL. REC. SPC. SSC. H,0,. SOD. PODHIPROJF#*3.

PLH, STD, LAG, PMG, ODW, OFW, RDW, RFW, and Cll See Table 2. CHL, REC, SPC, SSC, H,0,, SOD, POD and PRO See

Table 3.

2.4 FHAMEERAER BT

N T RS IR bR ST ATERI R, ik T
M I T S bR, BATHE— 25 8L T VRN EH I
PRI E AR . R T A2 25 (2003) [ 5 1%, i v
LR G VPN E (D) 1E M R AR &, DA 5 I004R A 1
A REE N BARE, #HATIELEES T, AR E AR
[y

D=0.048+0.048POD—-0.119SOD+0.097PRO+
0.042CRI+0.084RDW+0.2060OFW;

75 R E £ $R?=0.981, P=0.001.

DRI, DRI 174 B T Fig s o T O 32 1 6] i I
i ¥4 14 A 2 2 5 (1) 6N 4 4%, EPPOD. SOD. PRO.
CRI. RDWHIOFW., X [al =75 F& Tl #% B 47 73
SEIRRA, 1OM ST A 1 1) T A JEE 351 75.93.0% LA
., PEIRE#E N97.37% (£6), iEM LRI TE bR

RIS VoA 5235 B BT T L)
HA AT

2.5 AEINAMSERIEFHE

Xof B L AN ER 5 R AN [R] U 1) 43 28 45 SR AT R AE 43 HT,
GERWART. HRTEEN, I RITAFR, EIRHER
firit N PROMRFF 7K 7, CRIE K, PODAISODIH 1%
ik, ROWHMOFWIEALK; BNy &M A F i, 1%
e T HPODMISODEME K, PROFMCRIFEFR IR KR
HZE 7K, RDWARIOFWAE B e 2851 K, ZBIN2Eh
g5 1 ¥ A5, KR B 18 T POD F SOD i 4 #EAIK,
PRO. CRI. RDWHOFWZ 45 Fr5UE H BT He
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®/E  L9MENIA B AIL(X). BHEMW). DEALGEITN

Table 5 The p(X), index weight (W), and D value for each accession and their comprehensive evaluation of 19 melon germ-

plasms

No. H(X1) H(X2) H(X3) H(Xa) H(Xs) H(Xs) H(X7) D CRI Comprehensive evaluation
1 0.499 0.450 0.000 0.328  0.509 1.000 0.525  0.439 3.461 S
2 0.754 0.240 1.000 0.372 0.344  0.962 0.477 0.596 3.086 M
3 0.596 0.294  0.328 0.749 0.522 0.378 0.737 0.504  4.325 M
4 0.453 0.449 0.915 0.423  0.333 0.702 0.322 0.518 3.264 M
5 0.000 0.267 0.380 0.469  0.445 0.491 0.677 0.320 2.351 S
6 0.999 0.000 0.845 0.177 0.080  0.957 0.606 0.544 2317 M
7 0.589 0.310 0.988 0.554  0.391 0.748 0.253  0.558 3.538 M
8 1.000 1.000 0.727 1.000 1.000  0.000 0.455 0.822  4.213 R
9 0.598 0.445 0.620 0.339 0.305 0.637 0.486  0.501 2.403 M
10 0.986 0.602 0.881 0.000 0.574 0.867 1.000 0.774  3.153 M
11 0.055 0.320  0.497 0.291 0.193 0.944  0.144  0.302 1.781 S
12 0.386 0.392 0.620  0.498 0.211 0.559 0.504  0.445 3.092 S
13 0.400 0.243  0.811 0.491 0.670  0.590 0.791 0.524  4.149 M
14 0.334 0.447 0.606 0.417 0.479 0.581 0.761  0.481  4.226 M
15 0.323 0.254 0.485  0.087 0.000 0.994 0.000 0.306 1.633 S
16 0.352 0.286 0.288  0.554 0.408  0.660 0.344  0.391 3.074 S
17 0.515 0.356 0.538  0.390 0.207 0.478 0.556 0.440  3.618 S
18 0.143 0.760 0.585  0.649 0.330 0.693 0.932 0.530 2.687 M
19 0.386 0.331 0.885  0.312 0.257 0.655 0.779  0.486 3.054 M
W 0.245 0.187 0.153 0.136  0.104  0.090 0.084

5 1-19[FEL. CRI: WATREG S AEUK; R A, M Tt p g
No. 1-19 see Table 1. CRI: Chilling-resistance index; S: Chilling-sensitive; R: Chilling-tolerance; M: Medium chilling-tolerance
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Figure 1 Cluster analysis of chilling tolerance of 19 melon
germplasms

No. 1-19 see Table 1.

OF — L4k (Korkmaz and Dufault, 2001; #hE7
2 2004; WHik3EEE, 2013; 1B/NFEE, 2015). Ll
MY, BATRIKRLG 20 AFIER T T
RN A PP o H T A FE AR 32 245 4 L T
R G T b7 3% I 3RBOFITN Vo 18 5055, A= 3 4e by
F B AR B 2 B R R S A RV
AT ES. HEH O ICIR I 2 A2 B (A 1) & 5
FI R IR, R B SR RE A R, H
FATGURE b B VE AR SR AR A 14 TS A7 A T
UEAR, TR R R AL 2, Pitrat (2008) ¥ 4 L &1
Gy 20 L6, AN [F R B (A ) 2 [B)A7 A L it
PRI 22 53, T J5 R TR i 1 AR A 35 B SR 0 T 3
BN o G SRASIE I PO A HR b 10 268 0T AR >R VP A i TR 4
P, ASBETH BRAS [R] 8 BY o i) bR 1D [ 22 e, TG
SR A VAR TR o DA A B Rt ) SR R
BRI A AR I M ke T IX — a8, T LRl — FR bR EAN R
feAr 2 AP DLEEAT f A LB (E B IE S, 2007; i
%%, 2015).
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Table 6 Analysis of forecast accuracy of the chilling tole-
rance regression equation of 19 melon germplasms

No. Primary  Regression Difference Evaluation
value accuracy (%)
1 0.439 0.442 —-0.003 99.31
2 0.596 0.576 0.020 96.68
3 0.504 0.502 0.002 99.53
4 0.518 0.553 —-0.035 93.63
5 0.320 0.333 —-0.013 95.97
6 0.544 0.526 0.018 96.76
7 0.558 0.537 0.021 96.20
8 0.822 0.825 —0.003 99.63
9 0.501 0.523 —-0.022 95.85
10 0.674 0.685 -0.011 98.33
11 0.306 0.315 —-0.009 97.15
12 0.445 0.451 —0.006 98.60
13 0.524 0.512 0.012 97.67
14 0.481 0.478 0.003 99.45
15 0.302 0.300 0.002 99.40
16 0.391 0.388 0.003 99.17
17 0.440 0.432 0.008 98.14
18 0.530 0.493 0.037 93.02
19 0.486 0.509 —-0.023 95.50

%5 1-19[F % 1. No.1-19 see Table 1.

7 LG EH I L 74 1 SR S PR v 25 S0 R AR AE
Table 7 Description of each cluster in the chilling tolerance
dendrogram of 19 melon germplasms

Cluster Average of each index
POD SOD PRO CRI RDW OFW
ugh Ugh (hgg?) @
min™)  h™)

Cluster | 10.057 53.765 29.203 4.213 0.033 1.308

Cluster Il 20.719 69.113 14.084 3.286 0.034 1.435
Cluster lll 14.148 56.713 12.307 2.666 0.022 1.106

CRI: fi{A 4%, POD. SODMPRO[FZ%3. RDWHOFW[F#2.
CRI: Chilling-resistance index. POD, SOD, and PRO See
Table 3. RDW and OFW see Table 2.

ARSI I SRR B AR O 17N EAS L A
by, Jett B & e bR A 25, TR AT TR AREEAT A
XA AR B (R CIAL), S8 5 R 3 85 o B idsdg 174
TRVR 4 N TP I ZR -G 4805 (CI1-CI7), I JEE3R
1FTACRE T b (155 oh BB 1 Bl b, dd it L DTk
ROBCE)HATINRL, 5 2 3RAF AN [R) TR 5 i 4  1

b T S abn 2 AR G, B E B ES, HFELT
O T TAE; (2) DA RS B TTRk R N Lk B dR A
MR, (VP4 R LW, (3) DIEMEN—ANE
[0, L)X A B TC AN 4%k, v /R A [ Fh i 2 (R) 36T B
FELORL, FF B0 Hb e Bl o o 00 i ¥4 M 22 e (4,
2007). AFEFRE(CI)BL A 5 E (CRI)IE & H ok &
TEYIRA ERERE, E 8 B AR A B R 4T 4
T T SRR AR I L BT SR AR, R VAR A 12 1)
HEHMWIEIR. CHBLCRIWENHIFEbR, (68 MiE
WRAEAGIR T RS, HARRRMERI AR, &
WAREHREE, HIMEA —ErRRE. MDELZEE
MHRZ AL EBIRRIE R, PTUERE &0
i W2 P Bl IR A PEAR T . ARSI BG 25 R
T I D L9 5 w0 H L4 Bk ¥4 Bl 5 (8), 1T
IXMCRUEHFE, MR (3. 8. 13F114)iH AP H41R
5. AR, DI VTN b LLAKHE CRIE 5 M 4% AR 2%
MAEF=SE SRR, 85 Fl Oujini 7E20H 28 704K ik
B IR G, &SRR, A R
M4y B AR ECRUARIFIFR (1. 12, 16F117)7EA 7
HH A R I i AN I REME . 40, Qiuxiang (1)
FiDe Luneville (17)312& KEMSCE R, B HE
Mo T AVEEME, ZEFe i VR E . AKAE S ks
Tianxiangjiao (12)F1Changxiuyu (16)¥Ji&E & &
TR R B 1) VR TR o, LR A R 5, X3 5D
BV AR — 5. Rk, AP i A 7= S AR 4
Hb S RE T DAE BN ¥V 1 PPN 25

I AT, AHF IS T AT SE R S)
T A 1 PE A 1 [E 3 7 20 D=0.048+0.048POD—
0.119SOD+0.097PRO+0.042CRI+0.084RDW+0.206
OFW, i 1% tH 6 /> X ifi ¥4 V£ A 2 35 5 ¥ 4 A, B
POD. SOD. PRO. CRI. RDWFIOFW. A1 44
HH T VA 14 e ) i IS0 1 ) B AR ARRAIE . ZEAIR IR P i T A
A B m M PRO% & AICRI{E, PODAISODIE MK,
RDWFIOFW/E % K. PRO® HEFI3F L A TEFR(CRI.
RDW F1OFW) 5 ¥4 1 2 IEAH 9%, X5 K2 B 7
ZERHITF . MPODAI SODAE il 14 S Al [ HH FE 375
(o OR AP PR, A PR S VA 1 B — R B I SR O,
X 5 DAL ) — 64 T8 AH 17 (CE 22 Ao @2 %, 2007;
ML 4%, 2008; #4555, 2013). HJ5 F ] e
T TR S R B[R] B 8. 2R #4545 (2011) K I,
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Establishment of a Comprehensive Evaluation System for Chilling
Tolerance in Melon Seedlings Based on Principal Component
Analysis and Cluster Analysis

Yafeng Zhou, Yanbin Xu, Yanling Wang, Qiong Li, Jianbin Hu’
College of Horticulture, Henan Agricultural University, Zhengzhou 450002, China

Abstract The present study aimed to establish a system for evaluating chilling tolerance in melon seedlings and select
the chilling-tolerance germplasms. Overall, 19 melon germplasms with different genetic background were used as ex-
perimental materials and their seedlings were measured for 9 morphological indices and 8 physiological indices under low
temperature stress. Multiple statistics analyses (e.g., principal component analysis, cluster analysis, and regression
analysis) were used to analyze the chilling-tolerance coefficients (a value) of the indices and evaluate the chilling tole-
rance of the melon germplasms. Obvious variation was observed with the a value of both morphological and physiological
indices of the seedlings (coefficient of variation >10%) under low-temperature stress, particularly for the a value of
physiological indices. By principal component analysis, the primary 17 indices were changed to 7 separate comprehen-
sive indices with a cumulative contribution rate 84.64%. The comprehensive evaluation value (D value) for each melon
germplasm was obtained by calculating their membership function values and then weighting the values with the contri-
bution rate of the 7 principal components. According to the D values, all melon germplasms were clustered into 3 groups:
chilling-tolerance (1 accession), medium chilling-tolerance (11 accessions), and chilling-sensitive (7 accessions). Finally,
stepwise regression analysis was used to establish a mathematic model (forecast accuracy >93.0%) for evaluating the
chilling tolerance of melon seedlings: D=0.048+0.048POD-0.119SOD+0.097PR0O+0.042CRI+0.084RDW+0.2060OFW.
The evaluation system established was suitable for rapid examination and prediction of chilling tolerance of different
melon germplasms and may also be widely used for screening chilling-tolerance germplasms and cultivar breeding.

Key words melon, chilling tolerance, principal component analysis, cluster analysis, evaluation system

Zhou YF, Xu YB, Wang YL, Li Q, Hu JB (2017). Establishment of a comprehensive evaluation system for chilling tole-
rance in melon seedlings based on principal component analysis and cluster analysis. Chin Bull Bot 52, 520-529.
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