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Effects of grafting with Cucumis metuliferus on resistance to Meloidogyne
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YR ( YSPTZX202141) Abstract: The purpose of this study was to clarify
TEEEA 3K W(1987- ) A A B BIEIRESE 5L BF5e the effects of rootstock grafting on the resistance to Meloid-
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389708326@ qq.com skinned melon, was used as a scion, and Cucumis metu-
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liferus ZM1 and P11029 were used as rootstocks. Under facility cultivation conditions, the related quality and aromatic sub-
stances of mature fruits were determined. Taking self-rooted melon as control, the root-knot index was measured under pot
conditions. The results showed that the root-knot index of grafted melon was lower than that of self-rooted melon, and the
stem diameter on January 1, 2023 and January 20, 2023 was higher than that of self-rooted melon. The vitamin C content
and titratable acid content of the fruit were higher than those of the self-rooted melon. The single fruit weight of melon graf-
ted with PI1029 as rootstock was lower than that of self-rooted melon, while the single fruit weight of melon grafted with
ZM1 as rootstock was higher than that of self-rooted melon. A total of 116 aromatic substances were detected in melon fruits.
Compared with the control, the types of aromatic substances in melon fruits grafted with two rootstocks decreased. Compared
with the control, the relative contents of esters, alkanes and acids in melon fruit grafted with ZM1 as rootstock were higher.
In conclusion, the composition and content of aromatic substances in melons grafted with different rootstocks changed, re-
sulting in differences in the types and contents of common aromatic substances and the existence of unique characteristic
components. The comprehensive traits of grafted melons with ZM1 as rootstock were better than those of self-rooted melons,

and ZM1 was suitable as a grafting rootstock for Huangmengcui.
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Table 1 Resistance of melon seedlings grafted with different Cucu-

mis metuliferus as rootstocks to Meloidogyne incognita

bRt bR
] REETR 4L UURIFREL  BOHTEE I TREL
(GI) (ED) (RF) (DI) (%)

AURARLE  27.52a 1 432.00a 7.44a 90.00a
hE A P11029 2.10b 67.00c 3.91b 17.00b
TGN S
fili A ZM1 % 4.65b 175.00b 5.76a 21.00b
B R

A [ B 3R 22 57 .35 (P<0.05)
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Fig.1 Infection of Meloidogyne incognita on melon seedlings

grafted with different Cucumis metuliferus as rootstocks
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Table 2 Composition and content of aromatic substances in the fruits of melon grafted with different rootstocks

I &R

X &R (%)

iR ZM1 IEHERDTUR SE fifiR P11029 ISR 5S¢

FIARHIR 52

S LR T
LR g
IR L
i PR 1E A P
LRI T BR
2-HIFENTR L1
2-HJE TR A i

15.690 425 210
0.134 122 108
0.824 031 201
0.404 443 852
0.012 538 452
0.387 845 834
0.247 226 018

10.638 675 410 15.248 116 890
0.054 268 785
0.163 969 152
0.272 243 925
0.009 018 912
0.056 505 373

0.143 847 992

0.619 677 202
0.390 951 403
0.486 870 781
0.015 141 897
0.143 003 356
0.253 904 165

LR 5T g 0.794 190 384 0.869 401 364 1.471 280 537
TR 1.571 838 533 0.225 314 790 0.298 725 021
2- TR £ Mg 1.736 332 899 0.194 971 624 0.247 900 735
LTR TR 0.162 338 944 0.156 652 762 0.257 896 580
3-WHET R £ Mg 0.126 485 319 0.034 651 648 0.029 522 127
IR —. TR 0.128 513 869 0.011 531 552 0.043 231 753
2-HEE T I 2R 0.281 517 805 0.723 197 391 0.281 915 133
AT 0.022 425 318 0 0

PRI R TN T 0 0.018 627 444 0

AR R 2 B 0 0 0.004 731 479
CR L 0.156 011 528 0.017 587 605 0.008 902 129
ZIRC B 0.035 066 301 0.109 505 598 0.039 206 343
LR g 0.265 001 544 0 0

RHR B 0.508 565 105 0 0

Ve 0.028 492 512 0.037 319 540 2.347 240 005

2,2,4-ZH3E-1, 3R T RE 5 T R
1 S

0.045 574 866
0.016 244 121

0.030 888 643
0.024 263 291

0.040 789 051
0.012 257 842

LR g 0 0.048 804 979 0

LR 5 1 g 0 0.274 909 035 0

LRI 0.003 847 192 0.010 419 651 0.006 022 180

JRPIA e /AT bR T 45 0 0.007 492 339 0

ZFR-3-HIH-3-T4-1-B5le  5205-07-2 0 0.147 588 331 0.131 301 039

TR ARk P i 0 0.013 223 538 0.016 156 325

LR 2-3¢BE 0 0 0.016 413 847
e % 2.611 817 146 0.418 173 003 1.622 062 146

W HE
|
®

6.783 692 721
0.135 983 458

4.015 939 746
0.015 257 822

5.991 158 736
0.043 231 753
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AR &R (%)

IFEYL
iR ZM1 G EERIDTCR L A PT1029 RIERIIUR 52 H R FEDICR 52
SN 0.085 047 320 0.094 365 106 0.175 548 528
E T 0.019 847 675 0.002 738 672 0.005 779 919
2-FHBE T 0.118 579 244 0.061 068 898 0.239 844 939
A AR 0 0 0.019 865 273
-3 - - 1 -5 0.066 332 248 0.690 090 574 0.773 281 564
56~ T s 0.010 341 691 3.620 117 050 3.334 529 121
IE S 0.012 851 663 0.015 964 022 0.015 005 704
R-3-2- 1B 0.064 090 640 0.055 454 904 0.098 629 959
2- i 1.489 778 953 1.576 845 133 1.804 388 415
- 45-3- 1 0.036 258 907 0.058 429 017 0.037 774 363
2-Z AL 0.082 818 997 0.050 144 005 0.048 339 832
2-TN 3E-1- B i 0.016 123 877 0 0
IEF 0.025 303 335 0.029 771 897 0.043 118 053
1-T-f% 0.508 671 887 2.930 970 869 2.816 997 148
A 0.434 345 297 0.237 395 571 0.256 788 983
B /I 60-12-8 0.026 951 002 0 0.047 833 544
3,6- T-Jk- 18 0.056 070 383 0.540 379 296 0.667 693 631
R-2-F M- 1B 0 0.907 701 938 0
-2 45 P 0 0.018 627 444 0
130 -3- 1 0 0.019 858 894 0.009 737 741
-2, 0 6-T- — 4 0.054 483 254 1.429 259 897 0.274 833 212
TA T 0 0.019 643 179 0
&S EFR 0 0 0.050 989 547
S -3 0 0 0.043 937 859
PIBEERR 0.555 091 642 0.842 638 439 1.685 642 893
A 3,5- AL R EER 0.026 050 299 0 0
LY 7.356 860 263 4.311 993 273 6.435 280 978
ETR 1.736 332 899 0 0
o-F - Ll R 0.007 671 590 0 0
IR 0 0.030 713 039 0
4- IR SE TR 0 0 0.021 066 075
BRmE-4- 2, 1R 0 0 0.006 312 333
NP H-L- A H B 0 0 0.031 650 875
R A TR 0 0.015 261 636 0
WK 212 0 0 0.029 369 111
3-HEFRH R 0 3.611 470 262 0
PSES 2,4,6-=H 3Lk 0 0 0.026 302 461
2,6,10-=HHA| "4 0 0 0.017 414 286
W Je 2.637 715 075 0 0
E+—he 0.030 048 377 0.019 977 100 0.023 920 660
E+ Tk 0.116 641 605 0.147 450 024 0.131 191 083
E+ =k 0.080 329 293 0.125 079 521 0.093 118 935

2,2,6-= I ELIR B

0.009 676 751

0.017 378 518

0.016 631 217
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AR &R (%)

IFEYL
iR ZM1 G EERIDTCR L A PT1029 RIERIIUR 52 H R FEDICR 52
2,7- Bk 0 0.015 398 881 0
(=S (E)-T--6-f 1 0 0 0.258 453 740
T 0.062 160 877 0.456 150 974 0.301 379 787
(Z)-6-T- M 0.026 602 722 0.627 343 821 0
I 0.094 200 744 0.208 779 436 0.072 710 493
KX 2,6-L % 0.023 578 011 0 0
BETA-FF 745 0.042 874 779 0.101 909 748 0.095 116 396
PR 0 0.019 510 968 0.014 075 324
R -2- T 0 0.683 033 979 0.250 717 094
K -2-, Ii-6-T- —JasiE 0 0.937 502 910 0.246 840 813
(E) -2-Bdasis 0 0.023 016 115 0.013 435 497
ECE 0 0.050 249 987 0.040 815 322
ST 0 0.009 230 218 0.012 898 795
1-ZE 0 0.017 728 163 0
[{EES A L Y TR 0.021 718 207 0.069 975 325 0.041 875 390
g4 0.059 175 426 0 0.116 005 145
B4 0.013 407 295 0.002 771 029 0.005 830 864
3- 3T 0 0.276 704 033 0
4-F FE-2- ) 0.050 731 045 0.034 857 202 0.052 452 559
3-Z Wk 3-2- T i 0 0 0.021 066 075
6-H1 52 P 0 0.022 326 641 0.010 083 491
6-FF B 5- B4 -2- 0.003 673 483 0.010 848 330 0.009 185 269
T 2 R 1 ) 0 0 0.008 902 129
FEEEPN TR 0 0 0.056 188 288
1-% 5 -2- TN i 0 0 0.039 268 407
B-5% 2 0 0.096 719 243 0
3 3E-2- T 0.146 242 142 0 0.159 947 837
RIS 3-FH R 0 5.511 429 315 0
2-1E S HE ke R 0 0.008 964 139 0.005 144 707
[ N IR 0 0 0.496 311 901
R = R T 0 0.014 434 667 0
e 3-HE-4- SRR 3228-02-2 0.017 815 766 0.031 016 540 0.028 433 534
AT EOR 0.643 163 525 0.484 500 372 0.599 139 689
LSS [i] — 2K 0.022 134 039 0 0
A S RE 0 0 0.013 062 676
2 W EUR T 0 0.057 896 608 0.039 232 761
LB RA B 0.009 405 087 0.025 465 635 0.011 955 443
N-"R TR 0 0.018 877 423 0
SRR IR ENER 0 0.018 877 423 0
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Table 3 Changes in relative contents of aromatic substances in melon fruits under different grafting treatments

X (%)

AR 52
LS (S [i2ES =S [{IES Tk HAb2E
HARFIR 52 28.63+2.33a 20.73+1.87a 8.59+0.84b 1.32+0.63a  0.53+0.31a  0.32+0.03b  1.21+0.03b
TR P11029 4% IR 512 22.21+1.67b 20.71£2.32a  9.79+0.56b  3.35+0.78a  0.50+0.04a  0.36£0.02b  6.50+0.97a
AR ZM1 A2 R 52 32.04+3.44a 14.66+1.66a 10.09+0.41a  0.25+0.06b  0.29+0.01a 2.91+0.21a  0.69+0.07b

[RIFIAS [ B o 22 53 .35 (P<0.05)

2.4 AERGAIEHEZEH AR
HIZR 4 AL, 2 Bl A I 1 B bR v | SRR Bl
[ MR 2L . TR IR A, Bl R PT1029

R4 TRABNGEAE X HNEREHIR M

IE IR ZE M KT CK, RGO P11029 542
BHRNAE R FERA AR 2 SR A 5 122 I AR
5 CK 25 RE3E,

Table 4 Effects of different grafting combinations on growth vigor of melon

. ZEH (em) B (em)
BiDING]
2023-01-01 2023-01-10 2023-01-20 2023-01-01 2023-01-10 2023-01-20
A MR 0.45b 0.60b 0.78¢ 55.00a 105.67a 197.33a
REA ZM1 I3 I 0.57a 0.61b 1.02a 56.33a 115.00a 199.83a
filiA P11029 3% 0.60a 0.72a 0.90b 54.83a 110.33a 198.50a

[RIZ AR [l H 3R 22 53 .35 (P<0. 05)

TSR P TR S 04 A/ IR AR, T R JE
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AR TR S BRI A SR R 7 A
SIFT(FR 5) , AR R, KR PI029 W42 IR SEY0
& iR S CK RL2EFA T A ZM1 IR TR
FHPRE CK REERBE HRS CK RLEFAL
R ZML BRI SR CK ARS8 i 1T

23.08%,, filiA ZM1 W3R A PI1029 I 426K
F14) 5 PR JE B B4 ER T AR, 20 e R TSR A
JERR T 7. 56% 1 16. 81% ., fiiA ZM1 I IR
K P11029 S5HZERH A SR B JRE B 2 e 1 FL ARSI, 43331
A AR TR B JE 38 i T 33, 33% M1 23.30%, H15E 5
AN, PR IR IR S 2 R SR H e s 55
A ZM1 IR Bh TSR 80T
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Table 5 Effects of different rootstocks on fruit traits of grafted melon

FIDIR 52 At (cm) B2 (em) SRR HL R (em) HHNJE (em)
AR IR 52 13.00+3.45b 11.83+4.32ab 1.10+0.32ab 0.30+1.23a 3.57+0.02a
TR ZM1 R TR 52 16.00+2.64a 13.33+3.28a 1.20+0.22a 0.40+0.01a 3.30+0.03a
TitiAR PI1029 S5 42 IR 52 11.83+3.49h 11.00+1.91b 1.10+1.34b 0.37+0.02a 2.97+0.11a

[RIZ AN [l Bk 3R 25 53 1.3 (P<0. 05)
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20r
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< 12f l ab
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= 08f T 1
06l 1
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PRl AR PI1029 SN ; 7 il AR ZM1 IRHERII; CK . | AR
PERE B[R] R 378 22 5 35 (P<0. 05)
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Fig.2  Effects of grafting with different rootstocks on single

melon weight
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Table 6 Effects of different rootstocks on fruit quality of grafted melon

2.6 AREBHARITEREHRNR L AR

ANTR] L TIAE A il A d et RO it IR 552 i Jo
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(il SRS d s =AUk N

TR WERTTER APOTTAERE PR TR A AR gER C R TTER S L
BHrER (%) BYERE(%) WEEZE(%) Sh(my/g) (mg/g) (mg/g) (%)
FIARHE AR S 12.2352.74a  16.672.61a 4.4420.73a 0.860.0la  108.87+8.43a 0.0652+0.013 3¢ 0.09£0.01c
AR ZM1 IR 4T 9.13£1.29a 17.00+3.19a 7.87+2.37a 0.52£0.02¢ 89.33+7.43b 0.128 0+0.036 2a  0.11x0.01b
TR
B PII029 #5495  12.00+2.66a  16.90+4.60a 4.90+1.35a 0.62+0.01b 70.10+5.87c  0.104 620.026 Ob  0.120.01a
IR SE

[RIFIAS R 1 R 22 5 .35 (P<0.05)
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