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Table 1 Appearance quality indices of cucumber fruit under different grafting treatments

sl REfiff/em  RLUEem  FIBFEE /g R/ R MRS E/meg g (FW) Pk

CK 3.03" 36.04° 11.91° 186.24° 0.26° 1.05° 4235.16
Tl 3.25° 31.90° 9.81° 222.43° 0.28° 0.98" 5325.95
T2 3.13% 34.84" 11.12% 208.92" 0.24° 1.03* 4984.03
T3 3.15% 35.72° 11.34® 210.82" 0.23¢ 1.10° 5148.53%
T4 3.18° 33.74° 10.63° 197.97 0.25™ 1.09° 4 401.54°
FEME 3.18 34.05 10.73 209.54 0.25 1.05 4692.32

CV/% 1.65 4.84 6.32 478 8.57 533 9.43

1H=667 m’. CV: 857 R M, FomiGHe m o MR SR — SR bR AR T, 3220, RIS [ b B A F AR /N 5 7 REAR AR 30 22 5 4

#(P<0.05), F2H13 [,

2 R GHALEEF T 9 2 R b

Table 2 Nutritional quality indices of cucumber fruit under different grafting treatments

4 ArEtERE O AAMEERA VOER/ IFEEULR WSS E WK nEMREEY SR CFRE
Eh/mgg'  Fh/mgyg’ mg-g” &/ mgg’ pgg' GRmge HE/mgg’  mgg'  WEME
CK 3.04° 2.14° 686" 1.07* 130.04° 0.14° 2.40° 8.33¢ 0.10
Tl 237 2.66° 679° 1.42° 143.25" 0.20° 217 10.54" 0.36
T2 3.65° 2.72° 698° 2.22° 119.38° 0.16° 2.73° 9.58" 0.62
T3 3.92° 3.30° 702* 2.54* 104.27° 0.15° 3.08° 9.29° 0.81
T4 3.66° 3.03 719° 2.00° 120.31¢ 0.18% 267 9.87% 0.56
SEHE 3.4 2.93 700 2.05 121.80 0.17 2.66 9.82 —
CV/% 20.53 10.13 2.35 23.08 13.20 12.85 14.08 5.45 —
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Table 3 The volatile aroma compounds in cucumber fruit grafted with different interstocks

PR (EE151/%)
s
i3 i3 i B S S Fiftb Rt

CK 5(4.34% 10 (92.39% 1(0.26% 2(0.98°) 1(0.54 3(1.39% 22
Tl 6 (17.04%) 11 (80.81% 1(0.289 1 (0.44% 2(0.53% 3 (0.89% 24
T2 7 (6.39") 12 (90.45") 1(0.18% 3(1.52° 1 (0.44% 3(1.17% 28
T3 7 (6.60") 11 (89.85°) 1(0.20% 4(1.63" 2(0.71% 3(1.13%) 28
T4 7 (6.04%) 11 (90.60") 1(0.20% 4(1.67% 1(0.43°) 3(1.15%) 27

(B 22 e, (R T G AR . T34
B RA S A B, HEAUEE0.71%,
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Table 4 GC-MS analysis of common aroma components in cucumber fruit grafted with different interstocks

Hing g
R/ eS| &2 - FSUFE
CK Tl T2 T3 T4

i BE)-FIaEE 0.54" 0.48° 0.50° 0.51° 0.51° —
VLI 0.13° 0.07 0.08° 0.09° 0.08° A
QE62)-T- — 2.78" 2.08° 2.67° 3.04" 2.44° HUK ., 505
2- Tl 0.50° 0.37° 0.48" 0.48° 0.43° —
3,6-F —HmiE 0.20° 0.33° 0.28° 0.22¢ 0.31° B F Ik

itk IECEE 4.46° 5.81° 433" 448" 432" e
Tms 2.65° 2.95 3.41° 3.34° 3.38" HEF
(E)-CLJds 19.78" 20.86" 20.58" 20.14° 19.76" HUE
2,4-C T HmiE 0.10° 0.08° 0.16" 0.12° 0.15% —
(6E)-FJmms 14.87° 13.44° 15.74™ 16.61° 16.01° S &
(2E,62)-F —Jai 35.80° 21.03¢ 22.40™ 24.97° 25.00°¢ N
(QE)-FIfms 7.41° 8.83% 9.05° 9.15° 8.50° e s

-3 0.27° 0.20° 0.26" 0.22¢ 0.24° —
= 1.88° 1.93 2.10° 2.18° 2.12° —

A eES (E)-H1T ¥ 0.52° 0.34° 0.45° 0.39° 0.44 &R

EEN 1- 33T 0.25° 0.31° 0.18¢ 0.21° 0.20° —

fig 2 ZR-2-C 2l 0.57° 0.48° 0.77° 0.86° 0.86° —

oAt 2-1F [ 15 AR 0.62° 0.36° 0.51° 0.45° 0.48" BEE
BRIR 0.12° 0.21° 0.15¢ 0.18 0.16° —
BN 0.59" 0.41° 0.53° 0.58° 0.54° BT

AT R AL FR AR F AN [F) /N5 SRR IR R 22 57 535 (P<0.05), 35 o
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I B SRR AN AL MR 2 B i LB (2012)fF 7L
FEH, FH AR ) fl BE AT DACR 40 5 0 05 82 ) o AR
PR RS E PN T A ARG AR XS JESE i
JR s AN [F], LR — Tl A X6 SR S AN [ i Joid 5 M)
ANRARIE], AW 5045 RAUESL, ARk AL 3235 Re 1
e o AR SE A PR B RN B R B =, PRI
ATV TR TVA B A VC E &, HE] A
hifa, MARRRERS T HERE, HeTH/MER
B, X 5 2 I 2 e 1Y) DR TR T R o I H R
AR R R 5 I R AR OO B 5T T R AR DR ()
WS 5 G T R e SR S 23 (AR 8 5 A R (Rou-
phael%$2008; Lopez-Galarza®$2004; & /7 %%

RS ANIA] R TRVl o TR SR AR AT & Ui 2r GC-MS 7 #r

Table 5 GC-MS analysis of non-common aroma components in cucumber fruit grafted with different interstocks

Ao o]
RS ES Lt e
CK Tl T2 T3 T4

Ji s IECEE — — 0.44° 0.39" 0.43"
(62)-T- )il — — 2.07° 233" 1.97°

1,10-%% i — 15.37 — — —
25N (QE.6E)-F 1% — 12.71¢ 14.53° 15.89° 13.90°
2.4-F 1 0.08* — 0.13° 0.15" 0.12°

-+ DU — 0.82° 1.01° — —

e RWAYSH — — — 0.37 —

1-5PEkT — 0.25 — — —
FES WA g 0.37° — 0.36° 0.28" 0.24°
2K B (LG — — 0.42° 0.37° 0.41°
AR W T s — — — 0.23" 0.20°
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2014), 5 J5FNT ¥R 5 PR A AT R SR SIC o ) B R A
7, HoEmlE o w1 &, 440
TN Z5(2006)HF 78 & B, 5 I/ R JIV GG 52 ] S 25 448 o o
JICER S o B o R AT 0 R 2 & TR AR (201 ) 7T
FW, 5RO EA L, rp R A g (5 R T R
R, ARG 1S 2A LS5 R, # R TVE R
WA e, B TAR S ny 3 8 R AR B B SR FE A
B A AR T A A AR B AR T, (EAE 5] gk A
EAk J, 8 J5RN AT 2 R 7 = I S PG, PTRE T
AN[E VRS 20 T v IR S A DR & RS P4 g
()2 PRI T, AT RZIA T AR G B v v, G HLIR
SR ERCRIE%2016). B EE R
Jo FLNN 7= 22 4 i R B AR, 45 A T
WEFa bR, H (A)Ak 54 76 5 i 2 IR S m
PEFE S =M R B PR T IR & &, HKT i
JRNE AR, BT AR T 35 I 38 0 51 Y iR ik
JRBEMRNA P38 0, 3F i FRAS T Al R 3k 7 & (R
W452017). BRibz oh, =N a] il i a3 b B
IR 7 W G 4 AL BT B IR SE ] R IR . R
i HER RS E AR, nIETERE . A MEES.
AAYEE Y. R EER S Eam, LSRR
HE AR AR K, BT ()l 2R 7 Wi 6 42 0 T2
G IR TR

R SEA ST R T A SR A 3
[F k8, B A 2 22 1) i P A XU B R A
(Bult®:2002; 2= 7% 7% 452014), 2F B 5125 (1996) i 7%
F B, AL R A RT3 AR S R (Malus pumila)
HERR R IR G 2, BIKCEN & &E. BR%
S (2014 )38 3 06 AN [F] fli R A 5 68 S SR ot JoE 1) R M)
350, Hp Al RS G ] B AR s R F A AR
AT T b i R I A T TSR S e A S o )
FRRANE &, WG PR 302450, =/ [A] R
A BRI F) 28 28 FN27Fh . LG T B
BIEESENIEEMAE. BEEPN2-1E
[3°8 79 RU NI a0 Y LN B S s g |\ R MU T 2
KU K (2E,67)-TF — I BEM(2E,62)-F &L UL J
HLA TR SERREPE R 5 14 (6F)- T Il 5 &,
X5 LN (2006) T 58— . 1M A () fili 5 5% Je
ANSHT ST U 21 B A TSR SRR XU (1) (62)- T
W5-1-02, 55 IGHAAL, RS T TR, QE)-

TR T = DL H A B TR SRR 14 AR )
JRH(2E,6Z)-T —fs i F(2E,6Z)- T —J5-1-BE I AH
PUNE=

g5 TR, TR UGB A @ 51 N ER
w6 i T DAAS ]2 b 2 v 28 TSR S ] s P
FIVETEER . VO i B S R BN AT I R T
&, BICHEREE . MM ERMER 8. REK
Bz} 35 TR SR i AN AR R], (E 8 SR & oR H0oxt
B INZRE PR AT 60 o [ Tl % 22 2 TR R SEZ it Joit B S5
T B, o, = AN o Rl el DL 2R i
B ZRA i BT R BT, D ATl J 4 )3
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Effects of different grafting methods and different interstock graftings
on fruit quality and volatile compounds in cucumber

WANG Li-Xia, DONG Yu-Hui, SUN Xiu-Dong, LIU Shi-Qi’

College of Horticulture Science and Engineering, Shandong Agricultural University, State Key Laboratory of Crop Biology,
Ministry of Agriculture Key Laboratory of Biology and Genetic Improvement of Horticultural Crops in Huanghuai Region,
Taian, Shandong 271018, China

Abstract: This experiment was carried out to study the effects of grafting methods and graftings with different
varieties of melon (Cucumis melo) interstocks on fruit quality and volatile compounds in cucumber (C. sativus),
using ‘Jinyou 35’ cucumber as the scion, ‘Elizabeth’, ‘Oriental crisp sweet’ and ‘Jingtian F,” melons as the in-
terstocks, and ‘Weisheng No.1’ pumpkin (Cucurbita moschata) as the root stock. We used the cucumber self-
rooted seedlings as the control, and designed five treatments, such as cucumber self-rooted seedlings, conven-
tional grafted seedlings, cucumber/‘Elizabeth’/pumpkin, cucumber/‘Oriental crisp sweet’/pumpkin and
cucumber/‘Jingtian F,’/pumpkin grafted seedlings. The results show that the appearance quality indices of cu-
cumber fruit were significantly changed by grafting. Compared to conventional grafting, the contents of soluble
protein, free amino acid, dry matter, soluble sugar, vitamin C and soluble solids in cucumber fruit were in-
creased by interstock grafting, and the contents of titratable acid, tannin and nitrate were decreased. The types
and contents of volatile substances in the grafted interstock were higher than those in the conventional grafting
and self-rooted seedlings. The comprehensive quality and yield of ‘Oriental crisp sweet’ were apparently higher
than other varieties. Therefore, the best grafting method is interstock grafting, and the best interstock is ‘Orien-
tal crisp sweet’.
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