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# KLR ORLFHELRARLARRL,ZEHL TR
RBRICERE 0 H 450046 2. R AILRRERE M SIS FT  HOM  450009)

1 T B R (Cucumis anguriad) M39 AEET I (Cucumis melo) Tk AT FH ¥ 77, R 58 A [ il AR B TR 15
T A TR T SRS 2R R BRI R0 o DU R R IC2E 3R 5 R IO 4 5 g B, DLVG BTN M39
Frd AT AT PRGN o W P i 2R R R A 34 PR e 250 TR AR ) SR S i 5 00t ot (e
FEE R RS EO L P TE RS CRTVAE PR [E B T e IR AR R C &) RSS2 R IS TR SR br . 451
SR, PG EIE TN M39 5 W AN EH I R G B A AT, B 2608 93.33% LA b i Kb B LT A i, E A&
FUHET 4 5 AR MR 2 A 125.6 A 135.8 om, 22853 Fil Dy 7.8 F 8.5 mme M39 i A W] R 2 4R AL 5 5, H A%
B RS A YE ) R 4E R R C SR T AR R RS IR AR G S, il e R & B AR CR AR IR N
0.18%) ; [FIF W AR 45 48 b R I — @ Pk, 235 PR AAR 003 1% 18 5 O AR B I 2 1 9 0.8, TPl 4 5 4% 8 0.1 .
25 LT, PHEDEE R M39 VR A ICRE A, 75 O 8 SR s J5AT o3 (K R Al -, e L BORR 45 28 iy (2 R ik A 1 R4 T 7=
B G AR AR ITSE ] R NGO RS AR % & n] R A PR Rk I 5 RAR R
SRR E T ; 7 EBE I M3 Bl s 1508 5 SRS
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Effects of Cucumis anguria M39 rootstock on the growth and fruit quali-

ty of melon

Lian Zhu', Zhao Jing', Li Mengze', Zhang Yonghao', Hu Jianbin', Wang Jiming®, Wang Pangiao’

(1. College of Horticulture, Henan Agricultural University, Zhengzhou 450046, Henan, China; 2. Zhengzhou Fruit Research Institute,
Chinese Academy of Agricultural Sciences, Zhengzhou 450009, Henan, China)

Abstract: To evaluate the application potential of Cucumis anguria M39 as a rootstock for Cucumis melo, this study in-
vestigated the effects of different rootstocks on the growth, yield, fruit quality, and root-knot nematode resistance of graft-
ed melon seedlings. The experiment used thin-skinned melon Yangjiaomi and thick-skinned melon Zhongtian No. 4 as sci-
ons, and C. anguria M39 and pumpkin as rootstocks for grafting. Parameters measured included grafting survival rate,
plant growth (plant height, stem diameter, leaf area, biomass), fruit yield and external quality (yield per plant, single fruit
mass, fruit shape index), internal fruit quality (soluble solids, titratable acid, vitamin C content), and root-knot nematode
disease index. The results showed that C. anguria M39 exhibited excellent grafting compatibility with both melon culti-
vars, with grafting a survival rate exceeding 93.33%. The growth of grafted seedlings was significantly better than that of
self-rooted seedlings. The plant height of Yangjiaomi and Zhongtian No. 4 grafted seedlings reached 125.6 cm and 135.8 cm,
and stem diameters were 7.8 mm and 8.5 mm, respectively. M39 rootstock significantly improved fruit quality, with graft-
ed fruits showing higher SSC and vitamin C content than self-rooted seedlings and pumpkin-grafted fruits, and the lowest
titratable acidity (0.18% for grafted Yangjiaomi). Furthermore, M39 rootstock exhibited certain resistance to root-knot
nematodes, significantly reducing the root disease index (0.8 for grafted Yangjiaomi and 0.7 for grafted Zhongtian No. 4).
In summary, as melon rootstock, C. anguria M39 not only maintains the original fruit quality but also offers comprehen-
sive advantages in promoting plant growth, increasing yield and quality, and providing resistance to root-knot nematodes,
demonstrating broad application prospects. The findings of this study provide a scientific basis and technical support for
the selection of disease-resistant rootstocks and sustainable production of melon.

Key words: Melon; Cucumis anguria M39; Rootstock; Grafting; Fruit quality
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& K (Cucumis melo LOAE A 7 £} (Cucurbita-
ceae) HZ L BEY), IR 55 FRLAAE TR
W AR AE TR RO A e i A, FLHE
b5 )5 R R R 28 B DAL T AN 7] T 1 75 SR TR 52 9 2
TR SR, R AEMER R G K AL E
i) 2 2R H P, H R AR 45 2k B (Meloidogyne spp.)
R G F EUEMRAR R TE AR 45 , PELAG /K AR AL, 3 B
ARARR, FEEBEIRIE 10%~20% , £ ERKILT,
Ol A i 20 BTG 85 5T 1A% 0 LR [F]
HoAth AL LR T 5 SRR AR A Y aa IRt
BT VA s ™ BB

WA ARAE R ml e S RO 8 e, 88 b AR 3
Pl CRERO I B Pt it R b, WA R s A v pias
U RE S, 7E F R YR STl e s 7R A AR H s,
R UE LA VR B /R AR O HAT, B
JIAE = rp 32 545 B R JVUE (Cucurbita spp )T A ARG
A (I MAXIMAX ® /R, C. maximaxC. moschata)
B AR A KB DU RSN AR E AL
K HE S EAE R K E MR R 52k hprhE 55 /sr
AP T B 5 3 PR AR S XU 5038 B I e s 3
PN L] I

R AR RBRYE , SR ICEZ R R E
1T R VS (Cucumis) B A2 AB ) 55 U5 BN Rl AR 5T
o [\ — @ BIAGAR , BRI AR SR 2% Ok R, AT 4
T Tl e A B A A R 2 el ko SR S B AN R R
Wi 5 FL 1% @ BT AR B it O IE SE e AR S5 26 5 2
AR E R FEPUE"Y . 7 ED R (Cucumis angu-
ria L., 2n=24)1E Jy it JIVJa 55 50 A KLY, & 73 o
R RAR G & G ZE b, Higdesem
PEEE , X SR 52 5T 1% 70 TR 2000 4 25 /N T VA AR
CA BT R A, 5 78 B B2 ISR AR 1) 2% 22 fili R I 42 it
JRE, AT AERREE 22 42 s 2 SR S it MR S il 7

AT 5 AR IS 78 B M39 9 filioR , /e
JR ARG A, 128 T Bz i TG A 2 5 5 B il
i 4 5 B, I A RGN M39 KRR
W3 BTG 2 R 5 T AR AL B ME IR S R B
i JoT SRR &6 2 O P R 52 e, BR A FL AR Dot TR
KRB RHAL, AHAEE NS — PSR
PR AL BER AR A S AR =

1 MRS T

L1
IR RS 2 MR, 7E ERRE N M39 ARG R
PR 5 2 AR R, R T B AN Bl

JRHE 4 5 Bl E AR B o B 7 B M39 Al
AR H A B b A 2572 e K08 SR W A 9 e 1R K
P JICE TP 5T 5% 35 30 PR B A0 5 7 TICRG A 75 2 i AR
S H [ RO ARk 2 e 48 SRR I 9 BT 3 I RS R 2%
T FCHFD
1.2 R

T 2024 4F 3—7 H A8 A ROV R B A M SR
P FC AT SR A 34T, R B0 B 6 MEEECR 1)
K e A BN X T, AN EE 10 Bk, /N X AR
3.6 m*,3 REKH, LT 180 ko

*1 TREBASEELEBEE

Table 1 Different combinations of rootstocks and scions

AR TR
Scion cultivar Rootstock type
FfhE P ETEE I M39
Yangjiaomi West Indian gourd M39
Squash
L
Own-rooted seedlings
T 4 5 PHENZR M39
Zhongtian No. 4 West Indian gourd M39
NN
Squash
SFi)

Own-rooted seedlings

1.3 #HiEAR

B G AR R R 3 7E S0 ALE
JEL AR R, PEED B ICRE AR M39 T3 H 1 HEF,3
H 14 BT EAIER, 3 A 20 H 34T/ IR A S
Bl MEEARLEKE 1M 1O LK E 2 1
10 HZHAR T, R kit T % . %S
BIEENE T REMAN, RS & FIRIRE GREE
25~35 °C, #HXTHEE 90%~95%) , WHEALHE 3~5 d J&
BT IOG IR 5% 15~20 d J5 5 1 A S .

SE A RN B 6 T R KM N kAT . &
B ROE G ERA K-S e . RAEME
Foky, BB R, 8 2530 Fr IO . AR I
J A A HLAR R 2 B FR AR AR L 221:00.5
RBE
1.4 JNIEFRA T A

GG 15 d TR AR AR, 1 I 2 Y%= (K,
TERRE S G AERREO x 1000 G MR K S . 2l
J& 45 d OG0 5E # vy  Z5RR T AR (0.78 x -
Koxmh 58D o SRS RO R, T RERR R T
BT &L, B bR R RO & R SE R (L) FI s A%
(D), RIEFaH=L/D. i 53 VR < 28 BURR 24— B0
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L

39 %

RS, AN FRRE AL 5 AR SLE 3 IRE R . B
RSEr I FﬁﬁRAL-l%ﬁﬁiﬁz??ﬁﬁﬁ?ifwmiﬁfq%§
PEE TP & & 21 GB 5009.86 —2016, K H 2,
6- — SUHE M I 8 VA e 4E AR R C s R B &
VR E W E IR AR IRAL RN RECH
SR « ISR /N0 2 AR AR R, Pl

+, 2K 2 F o RhrE ARG L R ERE,
THER G TR

tE TR A = [ X % 20 H Ho okl xF 20 H0fiD /
Cf A i AR Eo< doe iR AR D] > 100,

I3 17 i 8008 B R AR 235 42 ER T 1 7K~ CHEL ) 9%
RFDUWR : DI<2.5, HL (R, resistant) ; 2.5<DI<4.5,
fif (T, tolerant) ; 4.5<DI<<6.5, H1 & (MS , moderately
susceptible) ; DI=6.5, /&% (S , susceptible)",

=2 RERESRINE

Table 2 Root-knot nematode disease rating scale

) IR SRR
Rating grade Description of root symptoms Ratio of root
system/%
0 TeAR 45 No root galls 0
1 RAA DB/ IMRES <25
A few small galls on the root system
2 IRAF L IMRE:, B ERIRS: 26~50

Numerous small galls, or a few
large galls on the root system

3 RAAVFZ/PMMREMALKIRE 51~75
A large number of small galls and
several large galls

4 R AR AT KRGS R4 =76
Root system covered with galls of
various sizes, with partial root rot

5 TR AR K S5 42 F AR AT T 100

Severe root rot, plant died

1.5 B
1R 58 FHE K B Microsoft Excel 2019 3474
LI, K H SPSS 26.0 #4775 Z 0 Hr. KT %R

Bl Jo AT AR R A, FEAEAT U5 2 3 M AN RS 3R
T ZEVEZ BB T .
2 RS0
2.1 RIS ER TURIZAE R AR
ARG AR Z TR (0 B R 22 AN 2, L M39
Tl A5 3 A B R W GE R sy, N 96.67% ., i 35
T AR 4 5 5 R AR B 41 5 (90.00%) (R
3). M39 fifi AR5 2 b2 il 15 3 T L 65 v ) 0 3
AR, BN AR MG RGE R LR 2R, =
BT NEE AR . R M39 53X 2 AN A A
A RPN .
"3 FEAMAMFAZEMSEH 4 SHT
IR RUE R BRI
Table 3 Effects of different rootstocks on the grafting
survival rate of Yangjiaomi and Zhongtian No. 4 melon

B [ NEES T4 P 2
Scion cultivar Rootstock type Grafting survival rate/%
£ % Yangjiaomi M39 96.67+3.33 a
K Squash ~ 93.33+4.67 ab
it 4 5 Zhongtian No. 4 M39 93.33+4.67 ab
)N Squash ~ 90.00+£5.77 b

VR AT JE AN R NS FRERORTE 0.05 K TP ER R
Note: Different lowercase letters in the same column indicate

significant difference at 0.05 level.

2.2 AEEHARXTEH ERE KA S0

HH % 4 AT, AN [F 4l A b BEXT 3F #f B AN i 4
S TR PR v SRR AN T AR Y PR AR T R S
X2 A E, DARE IO Al AS (14 458 1 25 AR K FR A
YR T M39 BRI A A AR, AR K R
5. M39 fili A I Hz 1 1K 45 0 A K A ) B 25 AT
HAR M A KA. Jiflf 4 SRR AU
Ao T VG A e A K d O HE A%, M39 il AR 15 42

R4 FEMANFEREMPEH 4 SHITEREKSHENZWOEER 45 d)

Table 4 Effects of different rootstocks on plant growth parameters of Yangjiaomi and Zhongtian No. 4 melon

(45 days after planting)

HAR A [EENES M EX AR

Scion cultivar Rootstock type Plant height/cm Stem diameter/mm Leaf area/cm?

“F1 % Yangjiaomi M39 125.6£3.5b 7.8+0.2 b 285.3+10.1 b
F4JI Squash 140.2+4.1 a 8.9+0.3 a 320.7+12.5a
[ #i2 Own-rooted 105.3£2.8 ¢ 6.5+0.2 ¢ 230.1+8.5 ¢

FFff 4 %5 Zhongtian No. 4 M39 135.8£3.9b 8.5+0.3 b 310.5£11.2 b
B4 Squash 152.5+4.5a 9.740.3 a 3552+13.8a
H it Own-rooted 1151432 ¢ 72402 ¢ 265.849.7 ¢

TE: FIECT R ARG P REROR E — R A AN R AR B (0] 4E 0.05 KT ZREE. FHE.

Note: Different lowercase letters in the same column indicate significant difference at 0.05 level among different treatments of the same scion

variety. The same below.
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HHRZ AR A KR 55
2.3 AERGARRTER TURSESM U Ga B S 0

HIZ 5 Wk, fE B R Dy, Al 4 5 5
M39 fili R UKL JA R BRI 1 850.6 g, W E KT
FAR TR 1 655.1 g, 1M m VA AR B K, 4 2 010.3 go
F A B R R R 53 A R S BK L T 380.5 g

x5 TRMANHIREL~ESIN @R
Table 5 Effects of different rootstocks on fruit yield and
appearance quality of melon

. Tl 2 e JZER
BeR B ARR wmmR A
. . Rootstock . . Fruit shape
Scion cultivar Single fruit mass/g .
type index
SR M39 355.2+10.5b 2.65+0.05 a
Yangjiaomi
FJR 380.5+12.1 a 2.62+0.04 a
Squash
HR 320.849.8 ¢ 2.68+0.06 a
Own-rooted
i 45 M39 1850.6+55.2 b 1.05+0.02 a
Zhongtian No. 4
R 2010.3£60.3 a 1.03+0.02 a
Squash
EIR 1655.1+48.7 ¢ 1.06+0.03 a
Own-rooted

M39 fE KRIRZ , N 3552 gs HAR T RS2 de /N, N
320.8 go FERTLARETT I, % 4k [A] [F] —F Al A 38
ZRARNEZE, il 4 57 M39. RIS A & R 2%
PER B RIS H 0 5 /2 1.05.1.03 F1 1.06. FFf%
£ M39 B JIVEE A S AR S5 A4 T (1 SR T 48 £ 53 ) o
2.65.2.62 F1 2.68. K BT ki A% HE AL TR 1 52
M)A K o
2.4 AERSARXTE]CR SEAIER am BRI S0

M 6 T LA HY 5 il A X TG S A 6 3
S X T AIEPEEDEY) & B (SSC),2 Mty
M39 fili AL i i AR 521 SSC ¥ 8.3  T 7 )R
W ARG R S, 9 B AR A B & . SE A
B -M39 ] SSC N 13.5%, i & = T 2 1 2 -1 NI
11.8%; &l 4 5-M39 1) SSC N 15.8%, it & &1 T
Ht 4 SR 13.9% . BURARR B W Z Ik
BRI XU, B TR A 25 1 1 5 52 T ¥ 5 R (TAD
OB AR, T M39 Bili AT 4 1 ) RS TA 3 5 UL
i, 5 AR EHEECE R . M39 fili AL 1 A AR
HRSEgEA R C TERE HERARE, MR
ARGE W44 R C &R EEMKT M39 ik
B E AR

* 6 ANEHRAARIE R ARG RAIF

Table 6 Effects of different rootstocks on the internal quality of melon fruits

FAR A PN UES wCAVEPE R TR wCAIH E LD w4 LR C©
Scion cultivar Rootstock type Soluble solids content/% Titratable acidity content/%  Vitamin C content/(mg-100 g™)
£ 1% Yangjiaomi M39 13.5+0.4 a 0.18+0.01 b 22.540.7 a
#JI Squash 11.840.3 b 0.22+0.01 a 20.1£0.6 b
EI 2 Own-rooted 12.9+0.4 a 0.19£0.01 b 22.1+0.7 a
Wit 4 %5 Zhongtian No. 4 M39 15.840.5 a 0.20+£0.01 b 253+0.8 a
R Squash 13.9+0.4 ¢ 0.25+0.01 a 22.8+0.7b
H 4R Own-rooted 15.2+0.5b 0.22+0.01 b 24.9+0.8 a

2.5 EFHAREH RSS2 R B9 20m
B 7 TT R, AN [ fili AR AR 45 2 B iRy bt 1 22
FE. S5 EREAAL, 75T M39 Rl AR
A AP 4 5 FTURIAR S5 75 508 2 RS, 20
R7T TREMANHNIRGEZRHREEROFMW
Table 7 Effects of different rootstocks on disease index of

melon root-knot nematode

FAR A REARFPE T TR AL Ptk
Scion cultivar ~ Rootstock type Disease index Resistance level
FHE M39 0.8+0.1 ¢ PR
Yangjiaomi /I Squash 35402 b fiif T

B4R Own-rooted 4.6+0.3 a FRK MS
it 4 5 M39 0.7+0.1 ¢ IR

Zhongtian No. 4 /1 Squash 3.8402 b it T
FI i Own-rooted 4.840.3 a FRE MS

9 0.8 F1 0.7, 3R B M39 X AR &5 28 R I — 2 bt
Mo EIX SRR AR 2 b LT 00 AN 2955 175 B A
AW BRNIRS . M2 T, BREwERE
o, A E AARERIETIRECY 4.6, Tt 4 5 8
RE IR IETRECN 4.8, R R AA KEKNRE
IR GG , 52 5 8, RN UK. m ARG AR 1%
RIS TR B CEAE-F R 3.5, il 4 57
AR 3.8 BARRERT AMRE  HRANA D E
HR&S . 3 W IVl A AR 285 4 AN A — 5 1 i
Z SRR FEA R S ) H

3 g 5%
ASHIT U A R ST A R R R il 4 5
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fili AR AL T 8] — 7K 020 Sy S bR ) N B 5E T
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SEAMEALHCT . FERMRAC 3507 T, M39 fili Al 5
W 2P ERENARS, BERT AR, By
TAEK ARG AR, (HIX — A KR B B A
Y. m AR R S IR A K 5 S EOTAEIEIR |
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ARG A B A S D90 R ST i A
A X5 Cucumis JEREAR AR K C. metuliferus
2, C. anguria FZZ MO EL Cucurbita J&TTA T 5~V 1l
TR B RO S R AHFFT . HeAh & A K
i R T A0 BE AL AT T0SE H (A) 454, ELod e 5 v 5
(R B A U, 3 v A A AR
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JRE BT R . Kb, BRI &85
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FA T NAG A, Hoak 33 28 AR EKE, X
55 [7) J i A 165 4 TR T DR R i o SR 9 i o ) B
WHUH— 2", m A AR 5 & IVE 26 200 R
WE, B B R 5 R SR T B UK AR s
T M39 it gt , 5 E RS R R i, Y
a5 AR P U B R, A RO BE T BT 25 A2 1
RRT . [RIIS , M39 154 1 1) SR S W] i o TR O B 4k
FERAR KT 1Kk — 5 42 T 1 S SR 56 XUk, fif
FLEE BRI 2 1T 0k v i o Al TR 75 3K

FEARES T, M39 15 v B I fa B R E KT
TS AR S AL i 52 P B A ) R TR AR
Xt PR SE 74 B RS AR Dy Bt 2 BB A 55 Y5 Y
NHANME , 5 A% KT Cucumis J&EFAFh (W1 C. an-
guria M C. metuliferus) FA I R PUHR 452 i ek
BT FEARTE — B FERRSE 42 L Oy Al A 7
T E PR R (L IX, B M39 fili AR g —Fhak i
PR 2 B w47 7 X, BERE Ik A S 2 R H
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ARG A R, VU ED ST M39 553 Bl =
VRN 4 535 B BRI 3SR A
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