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Evaluation and screening of melon germplasm resources for tolerance to

low temperature and weak light at seedling stage

Chen Ying', Wang Yongzhuo', Cheng Jinghui’, Zhang Jinpeng', Jin Xin', Zhao Yanfei', Chi Xiangdan'

(1. Jilin Academy of Vegetable and Flower Sciences, Changchun 130033, Jilin, China; 2. Yanbian Prefecture Seed Management Station,
Yanji 133000, Jilin, China)

Abstract: To clarify the differences in low temperature and weak light tolerance among melon germplasm resources at
the seedling stage and screen high- quality resistant materials, 22 melon germplasm lines with different genetic back-
grounds were used as experimental materials. Artificial simulation of low temperature and weak light stress (15 °C/5 °C,
60 umol -m™-s") was applied, and phenotypic traits such as plant height, stem diameter, and leaf area, as well as physio-
logical indicators including chlorophyll content, catalase (CAT) activity, and malondialdehyde (MDA content, were mea-
sured. Combined with injury index grading and cluster analysis, the low temperature and weak light tolerance of each mel-
on germplasm was comprehensively evaluated. The results showed that after exposure to low temperature and weak light
stress, plant height, stem diameter, and leaf area of the 22 melon germplasm lines were significantly reduced. For most
melon germplasm lines, chlorophyll content and CAT activity decreased, while MDA content increased. Based on the inju-
ry index grading and cluster analysis of physiological indicators, three melon materials, including 23-99, 21-227, and
23-128 were ultimately selected as having strong tolerance to low temperature and weak light stress. The findings of this
study provide an important theoretical basis and excellent parental materials for breeding melon varieties with tolerance to
low temperature and weak light.

Key words: Melon; Germplasm resource; Low temperature and weak light; Tolerance screening

Tt I Cucumis melo LO AT B NE —F4E KRB O A% S8 82 3 A2 732 00 B 1) 5 1t 1
SR RIE T AR R AP AR KRR R B, LSRR ST AR RGN SR, A2 LTS
D, FERRVLE A Z MY Ot R EE IR R R R ECE KA ORI AR 7 DL R SR 1 X
BAED), FRTE R E bR B = G E L Ry R, B PR BT P R R SR 550k
fir o AR, BEAE B RS AR A O BN Y BTN BRSO R, H AR B

WS HEA: 2025-09-15; 1& =] H#H:2026-01-12

EEWMAB 5 WA MBUT I H (5c20250016) 5 75 A BARR O ML 37 A & & (JLARS-2025-12308)

EZRN PR %, o, WRF0 AL B0 5 DR PRI EE R AL FRE B« E-mail : 56429596@qq.com

BIEVEE B HEE, £, BUEROEFC A, BF 7005 R PE I BHTORT S FPE & . E-mail : 15354599963@163.com
IRIPY, Lo, WEFTSE 2] 08, BF 5877 R R VE I B ICHT S FP % & o E-mail: 939375151@qq.com

<71 -



X ISR 5T

hOE R

39 %

AN I B SR e AR IR 99 6 P 58 O B 5% T 2 it
Bt TCAE P 1) 32 B AR D 22— AN 25 4l I
iR, SRS AEEARW R EKKE IR
G PUE T B, e 2™ B 2407 B AR A
THE. TALIE , RN A B T o 2 IR I8 55 D' o J £ A=
B, I8 B B A0 R IR 95 06 Re P A BT
Foft, X SR 50 274 B FE V% b DX A TCAE 77 R R 90 $i2
TPk Aad BA HE LR

W FE R B AR 55 ' a0 2 06 B TR RR 2R 4™
A= RIIARIFE Y, fEA PR L, a2 32
CEREN T B R E KRR R A B
S, RS B RISV AE RIS K E A
RO EAE , KMRIR 99 e BN B R4l w
2 P AR S AR SR DL o A R — [,
5 7 TR A IR 59 ' i A B0 [ P9 AR U R 2
FEH bR MR IR 55 06 1 25 5E R Y BT AL BF 7T
AN 16 AR R 95 6 A4 R A At T 328 P sk 2 HE TR 1
S E FEAR A XS R PUPEEAT 1RO PPN (R S

AT, [ P34 23 1 S TR R 95 06 %5 5€ J5 T
CIT R T KRBT, e e S A R P v
b bR R AR 12 AR A b, @1 T RTR
&Iy v IR AR 59 6 VP A 5 R 5 2 B R 2R A

P A R R 22 S W, W AR N B
bR ART, VAT T EA AL . — 2T
G T HOR o B R b SR A R A T
TR ) R Gt b s R b g 7 “ R A R -2
BARPS-GURE” (1 2 JEEE VPO 1A &R, BRI 45
R ar e S N A ZBR -

ST, EH BTN A it ARIR 9506 1 85
A A G 2R E S i, R 22 4y
BECRBT (L1 63 A2 36 AR 2852 F 5 43 5 A
BEAT IR AR 959 06 56 € SR, B AR TR B AT IR
S i ARSI 55 06 1 B F) b JTORG 5 B0, J SR 128
e B A% A AT L2 20 5 B A F 7E B 1 S A A
BEAio R A AL AT EE R VEO AR AR,
(IR 5506 B IR AT R 4 5 THEMBOR SR -

O L SRS DARES

1.1 #R

WIS T 2024 4 4 H 155 WG B SR TR
FUBE B3 R =BT, SLIREL 22 4 # TR R, VR LR
1, BERARL 35 R B AT TR FU B S it
1.2 R

A EX 22 A BRURE L DR A — B Al RORR 1R

x1 REMR R

Table 1 Experimental material and type

g EOOBE aRGORn | me  PHOOBE 0 B RO
Number Variety (line) Ecological type Variety (line)type Number Variety (line) Ecological type Variety (line)type
name name
1 23-FY43 7% ¢ Thin-skinned gk 258 Fh 12 F2020 % Thin-skinned %2430 Fh
Self-bred hybrid Self-bred hybrid
2 DSTb ## % Thin-skinned 7 i 13 A-MM # 7 Thin-skinned 1 J7 &Fh
Landrace Landrace
3 23-99 5 o i) 7Y H g 258 Fh 14 20-98 T JEL ) 7Y HA R
Intermediate rind Self-bred hybrid Intermediate Inbred line
thickness rind thickness
4 BLXb {4 [ Thin-skinned 7 15 A65-5 #E R Thin-skinned ~ HX &
Landrace Inbred line
5 20-FS11b 5% Thin-skinned Epri/ il 16 20-147 #E R Thin-skinned  HX &
Self-bred hybrid Inbred line
6 20-FS16b % Thin-skinned Epri/ il 17 22-107 #E R Thin-skinned  HX &
Self-bred hybrid Inbred line
7 20-FY16b i f% Thin-skinned Epri il 18 20-145 # % Thin-skinned  HX &
Self-bred hybrid Inbred line
8 23-128b % Thin-skinned HAZ & 19 21-230 # % Thin-skinned ~ HX &
Inbred line Inbred line
9 22-185 i f% Thin-skinned SR 20 19-92 # % Thin-skinned  HXZ &
Inbred line Inbred line
10 21-227 [ Thin-skinned 77 A 21 JT3H M7 Thin-skinned 177 5 Filt
Landrace Landrace
11 GZC i f% Thin-skinned HAX & 22 21-238 # % Thin-skinned  HX &

Inbred line

Inbred line
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Table 2 Effects of low-temperature and weak-light stress on the growth of melon seedlings

it B Pk =i Plant height/cm

ZXH Stem diameter/mm

1A Leaf area/cm’

A CK A

Number CK A CK

1 10.37£0.49 bedeA  5.47+0.61 efB 2.2540.09 eA

2 9.53+0.42 defA  5.20+0.61 fgB 2.53+0.53 deA

3 10.87+0.12 bedA  6.73+0.50 bedB 3.96+0.49 bA

4 10.67£0.61 bedA  7.37+0.49 bB 2.34+0.03 deA

5 9.77+0.15 cdefA  4.13+0.12 iB 2.34+0.11 deA

6 10.97+0.67 bcA 6.01+0.10 defB 2.87+0.22 cdeA

7 9.33+0.15 efA 4.50+0.51 ghB 2.42+0.14 deA

8 10.40+0.53 bedeA  8.43+0.21 aB 3.06+0.22 cdeA

9 10.77+0.38 bedA  6.63+0.15 bedB 2.70+0.38 deA
10 12.33+0.45 aA 7.10+£0.36 beB 4.57+0.69 aA
11 10.73+£0.71 bedA  6.70+0.57 bedB 3.05+0.06 cdeA
12 10.83+0.58 bcdA  4.47+0.15 ghB 2.59+0.22 deA
13 11.01+0.92 bcA 7.17+0.45 beB 3.16+0.24 cdA
14 12.4940.50 aA 7.41+0.53 bB 3.17£0.16 cdA
15 13.2740.68 aA 7.20+0.61 bcB 2.9840.11 cdeA
16 10.9340.50 bcA 5.474+0.25 efB 3.13£0.13 deA
17 11.1340.12 bcA 5.90+0.36 defB 2.9840.15 cdeA
18 11.2740.51 bA 6.63+0.32 bedB 3.13+0.08 cdeA
19 9.03+0.40 fA 6.30+0.21 cdeB 3.99+0.40 bA
20 9.2040.79 efA 6.50+0.31 bcdB 3.69+0.39 bcA
21 12.57+£0.40 aA 5.93+0.21 defB 3.56+0.22 bcA
22 9.37+0.15 efA 5.97+0.15 defB 2.70+0.36 deA

2.09+0.10 efgA
2.28+0.25 defgB
3.90+0.13 aA
2.28+0.33 defgA
2.12+0.14 efgB
2.4740.17 defgB
1.78+0.38 gB
2.56+0.25 defgB
2.62+0.15 defgA
3.61+0.33 abB
2.72+40.25 cdefB
2.01+0.23 efgB
1.9140.19 fgB
2.354+0.23 defgB
2.04+0.11 efgB
2.87+0.11 cdeB
2.83+0.41 cdeA
2.42+0.26 defgB
2.52+40.19 defgB
3.39+0.33 abcB
3.02+0.91 bedB
2.36+0.28 defgB

19.67+1.16 cdA
18.48+2.07 cdeA
21.03+1.85 bcA
14.03+0.66 eA
15.4240.07 deA
19.10+0.98 cdeA
15.36+0.68 deA
19.1540.17 cdeA
19.75+0.35 cdA
18.55+1.37 cdeA
18.24+5.42 abcA
15.02+0.80 deA
20.18+1.54 cdA
18.63+2.07 cdeA
19.56+4.04 cdA
25.07+1.69 abA
20.28+1.78 cdA
18.8040.45 cdeA
18.2543.12 cdeA
20.1842.19 cdA
25.98+3.01 aA
22.71£1.12 abcA

14.67+0.87 bedB
13.15£2.36 bedB
19.40£1.11 aA
9.35+0.90 eB
11.49+1.60 deB
14.01+0.73 bedB
11.56+0.86 deB
17.16+0.32 abB
15.86+1.85 abcB
16.88+1.84 abB
13.9741.27 abcB
13.27+0.61 bedB
12.08+1.82 cdeB
15.7341.83 abcB
15.6440.23 abcB
16.1242.63 abcB
14.53+1.04 bedB
16.31+1.37 abcB
13.96+0.90 bedB
15.84+1.45 abcB
17.14£1.21 abB
12.98+1.89 bedB

TE: FFIAENG FHRORAE 0.05 KT 2ZRBE. TR RS PRFRRE MR R 0.05 K TFEZREE. FH.

Note: Different small letters in the same column indicate significant difference at 0.05 level. Different capital letters in the same row indicate sig-

nificant difference between treatment and CK at 0.05 level. The same below.
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5, FBEIREAE 29.3%~39.4%, #1KF 7,11 A1 12 J¢;
U, N PRI AR 77.8%~85.5% . {KIR 556 Ma
AN EE AR CAT G PR AR % 7, i s
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Table 3 Effects of low-temperature and weak-light stress on leaf physiological indicators of melon seedlings

= w(IH4¢Z) Chlorophyll content/(mg-g') CAT %1 CAT activity/(U- g™ b % )MDA content/(pmol - g")
Number  CK A CK A CK A
1 49.37+1.59 bedeA  19.93+1.10 bB 93.11£3.20 dA 89.3542.47 abcA 3.68+0.23 efB 4.59+0.15 1A
2 47.60+0.89 deA 13.13+1.01 fgB 107.41£4.59 bA 83.17+5.12 bedeB 3.45+0.13 fgB 5.39+0.16 fgA
3 47.23+3.09 deA  33.37+£2.51 aB 86.27+3.22 defA 88.93+7.99 abcA 3.55+0.08 efgB 4.184+0.08 jA
4 40.63£1.68 fA 17.04+1.30 dB 101.14£5.51 cA 80.94+1.75 cdeB 4.57+0.29 dB 5.50+0.20 fA
5 47.97+1.46 cdeA  16.13+1.99 defB 93.79+1.04 dA 90.69+2.73 abA 3.18+0.16 gB 4.58+0.13 iA
6 59.80+1.71 aA 11.13£1.46 ghB 114.90+£2.26 aA 75.15+4.32 ¢B 4.90+0.13 bedB 6.97+0.15 eA
7 47.50+0.70 deA 7.10+1.08 iB 86.73+3.13 defA 80.77+1.70 cdeB 4.73+£0.14 cdB 7.58+0.04 dA
8 45.50+£0.96 eA 33.53+1.50 aB 81.92+2.05 B 96.50+2.15 aA 3.56+0.14 efgB 3.99+0.10 jJA
9 57.67+2.50 aA 15.40+1.08 defB 107.92+0.85 bA 78.87£1.71 deB 5.08+0.11 beB 5.51+0.12 fA
10 51.47£0.61 becdA  31.07+1.90 aB 89.32+2.85 defA 89.51+2.60 abcA 3.26+0.18 gB 4.28+0.05 jA
11 38.03+1.89 gA 8.43+0.40 hiB 82.41+2.05 fA 55.82+1.44 gB 5.76+0.21 aB 9.324+0.32 aA
12 59.67+1.08 aA 8.67+0.59 hiB 107.58+1.99 bA 78.50+2.09 deB 4.63+£0.02 dB 7.46+0.04 dA
13 47.45+1.48 deA 16.10£1.13 defB 84.52+1.78 efA 76.31£1.67 eB 5.54+0.06 aB 8.76+0.09 cA
14 48.30+2.40 cdeA  14.53+0.76 defB 108.25+1.67 bA 89.21+5.09 abcB 5.17+0.11 bB 8.66+0.08 cA
15 51.03+£2.76 bedA  15.60+0.57 defB 112.66+3.75 abA 75.99+3.15 eB 5.69+0.23 aB 8.67+0.18 cA
16 50.93£1.29 becdA  9.73+0.93 hiB 89.16+2.33 defA 76.67+4.13 gB 3.87+0.21 ¢B 7.06+0.10 eA
17 52.40+£2.75 bcA  22.10+1.84 bB 90.02+2.05 deA 85.97+1.22 bedB 3.37+0.15 fgB 4.11+0.18 jA
18 48.20+2.03 cdeA  13.93+1.51 efB 84.24+3.01 efA 65.88+2.71 fB 3.44+0.22 fgB 5.16+0.22 ghA
19 45.03+0.85 eA 16.87+0.81 deB 86.22+1.44 defA 67.12+4.33 fB 3.24+0.17 gB 5.21+0.08 fghA
20 52.90+2.76 bA 14.87+0.90 defB 91.75+2.31 deA 86.5043.46 bedB 3.34+0.04 fgB 5.04+0.11 hA
21 45.37£1.39 eA 9.07+1.10 hiB 91.19+3.40 deA 65.02+1.95 fB 4.86+0.18 bedB 9.08+0.16 bA
22 41.67+0.76 fA 9.23+1.27 hiB 89.44+1.42 defA 55.09+3.82 gB 4.74+0.10 cdB 8.66+0.08 cA

N
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Table 4 Injury index and grading of 22 melon
germplasm resources

20- FS11. 23- FY43. 22- 185, BLX. 19- 92, DST.
20-145.21-230, ¥ A IR 556 56 3 K
& ¥ Bl 20- FS16. 20- 147, JT3H. 21- 238. 20- 98.
20-FY16.GZC.F2020. A-MM # A65-5, ¥ A iR
SICHURRA . 185 R 5 2 FHARBUE 51 KN
SR e —E.

3 W4

DD AR R R 5, Lt E
PR 8RS o S AR 59 08 T BOR IX A AZ L
AR A A . ZEF AR A AT T R DRI 3506 e
PR TR e ZEAEA I T AR S sl )s , 5 RS
(R TE 45 10— 3. o 23-128 IHRELE MR i AH X fE
ERI A, 23-99 APRHE Z A XHE LR,

X FCE 25 Euclidean distance

15 20 25

1 1 1

s s HEIR | L. . VIS E G TE
i Inju Inju i Inju Inju
Number . Jury / ry Number . Jury / ry
index grading index grading
1 62.29 MR 12 84.62 S
2 66.67 MR 13 87.27 S
3 28.29 R 14 81.67 S
4 64.57 MR 15 87.67 S
5 60.08 MR 16 75.00 S
6 72.73 S 17 58.75 MR
7 84.29 S 18 66.67 MR
8 35.94 R 19 68.33 MR
9 64.54 MR 20 66.00 MR
10 30.33 R 21 75.38
11 84.29 S 22 78.33
5I 1[0

A-MM 13/

A65-5 15

20-98-4 14— —

GZC 11—

JT3H 21

21-238 221

20-FS16 6 [

20-147 16

20-FY16 7

F2020 bl —

23-FY43 1

22-107 17—|

BLX 4

21-230 191

22-185-3 9

20-145 181

19-92 20

DST 2

20-FS11 5

23-99 3

23-128 8

21227 10

1 22 RE NIRRT RIR S5 IE TR BRIB IR R L DT

Fig. 1 Cluster analysis of physiological indicators of 22 melon resources under low-temperature and weak-light stress
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