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Graft-induced effects on some agronomic traits of cucumber

XU Chong', Kezia BLACK'?, GAI Xin-shuang', YIN Shuai', WANG Dan-dan',
CHEN Ming-yuan?, CHEN Huai-meng®, REN Hua-zhong'"
(1. College of Agronomy and Bio-technology/Beijing Key Laboratory of Growth and Development Regulation for
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Abstract To explore whether there were graft-induced effects on genetic variation of agronomic traits, a series of
reciprocal grafting treatments were set up among cucumber high-generation inbred lines having different agronomic
traits. Comparative analyses on main agronomic traits were conducted between G; of different grafting treatments. The
results indicated that: Compared with self-rooted grafting treatment 2024,/2024,G; of grafting treatment 2024/3297 had
significant reductions in female-flower number, female-flower node and F gene expression. Changes were detected
between grafting treatments and self-rooted treatments when making comparative analyses of fruit length. However,
there was no significant difference of fruit diameter and fruit color observed. Our results suggested that graft-induced
effects could lead to changes of some agronomic traits of cucumber.
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Table 1 Comparison of some agronomic traits among different materials

a5 o BRI /em SHAH R /mm 26 /1 T 10
Group Cultivar Fruit length Fruit diameter Female flower number Fruit color
2024 15.9 — 23.82 —
: 3297 18.9 — 1.28 —
3425 30.5 28.1 - )
’ 3229 11.0 18.1 - el
( 3226 14.2 13.9 - P
’ 3461 23.7 22.8 — 3

TE =7 RIR ML L 2 S BERLTE e PR O T A AE T R 35 22 5 R XZ MR HE AT HL R #T

Note:“—"indicated that there was no significant difference of the trait between two materials.
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Significance was assessed by Duncan’s test. Different letters
(a,b,c,d) indicate significant differences (P<C0.05) between two

grafting treatments. The same below.
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Fig. 1 Comparisons of female flower number in first 20

nodes among G, of different grafting treatments
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Fig. 2 Diagrammatic data of gender type distribution
on the first stem 20 nodes in G; of different

grafting treatments
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Fig. 3 qRT-PCR analyses of F gene in G, of

different grafting treatments
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Fig. 4 Comparative analyses on fruit length among G, of different grafting treatments on the 7* day and 10" day after flowering



62 hoE kR R R R 2016 4F % 21 %

2.4 BEASFSEBERARLERRETL SOMVER T - o
H1 I 5 Ca) il RLAR B 78 BT A I AL B B G X A& 5 (b) AT AAS 2, 3 MR 4 4b E 3226/3226

L AR AN 3425/3425 FE R 7 d SRS K eI 7 F 10 d AR SRR Y R F 3461/3461, HLM
T 3229/3229, HM A ZMIAAAE B & 22 57 AR AM B BIATE 3 25 5 s IR He A P 3461/3226 5 Xt
IR FEAL P 3425/3425 4 )5 10 d BLRER KT 3229/ ARSI A B 3461/3461 AH L AESE 2 A B
3229 AHJE W E Z [ AN AFAE 3 % s IR b AR SRR AR AR AT TR AR AN A 35 25 55 W)
3229/3425 A6J5 7 A 10 d SRR R T ARG MR 3226/3461 5 X5 R A9 A MR 4K 4 b
AR 3229/3229 fH B IL Z R AN FFE B E 2 5H. 3226/3226 AHIL . AL 2 BB SR SCRE AR AR
SRl R AL B 3425/3229 XN AR T HI AR EER . G TRV R S
3425/3425 M, G RAESS 2 ANBF T SR SRR AR 22 [A] I A I 4 T U R R AU SR AR K A AR

} 40 ¢ ’ 80 )
T 351 z 70
£
£ 30f 5 60t
Z 25t = 50
‘; 20 z 4o
E 15} K\i 30 b
K\H a8
& 101 % 20
o5k % 10
K ) 0
7 10 7 10
16 )5 I a]/d Time 185 I A]/d Time
® 3425/3425% 3229/3229 = 3229/3425w 3425/3229 m 3226/3226 = 3461/3461 = 3461/3226 ® 3226/3461

Bl5 AREEELEGREFTT7TMI0dRLEZHITLEDF
Fig.5 Comparative analyses on fruit diameter among G, of different grafting

treatments on the 7" day and 10™ day after flowering
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Fig. 6

Comparative analyses on fruit color among G, of different

grafting treatments in commodity maturation period

A it AR R OF HAZ 45 5 A0, Lt in— 2R 4 % RNA
75 DNA HAR™ g5 4 IR BIF 5 45 51, 4 )
JICHF AT RE AR A A R JE o B S R AR L S B
FERE G A IR AR 5 A Ab B 2024/3297 H i
fifiR 3297 5458 2024 WEH BT, v BEAF A8 L 9E Gy
iy RNA @ ot G A S 4288 F OBk A= W ek,
I LA 35 4% 1) O AL 36 45 Je AR . RE el 2024 )5
F BRI R IR, BUAT 20 75 47 v sl 48 £ o5 s /b
TEFET G A FE R . 5 S Y RIFZT rf 2 X e 4 I 0 A
HE— 25 B B IE

ST g HE A0 F1 3229/3425.3425/3229 5 [ R
IR 3229/3229,3425/3425 AH I G AR AE G
AR K EYAEREER. Wik, wE e
B A] e A AR Al AR i I 3 T SO R S AR SR K
JE AR SR B G . RIS B
R A 5o F AL 5 15 N BB . X S [R) I 2 Ak B
S AT A B 300 %) 2R S K BE AT T OB X B 4 A
PR T Bl () i S M e M . DR SR I 2P e R
Al BEAFTE I 4205 T 3 A AR R SE K 8 R A 78 S 1 B
G, WA AHCHF I 0 ifE — 20 R Ak SR SRR 5 2 6 AR
SR RAIE,

AH I 5% 26 B AN S T AT 10 B e 4 2 7™ A6 T i A%
(78 S IR A0 S B T ) M BRIV R I S BRI A

R SE Bl AR b T A 0 S IR R 2 O IR T
AREEEE IR SO AR 0 RS ARR 9 AR R
B HEAT X O 23 BT+ AR XS IO 068 4 Ak B 22 18] AN A A
FES . I U5 P I AN 02 B A I
BOERE R AU B AL L 35 TR R o A Z IR A7 7
B HE,

2 % x M

[1] e, R BRAISE. AP 06 3155 5 19 33 A2 75 S L3 1) F 9 o e
[J]. #4%£.,2011,33(6) :585-590
Wang Y,Xie H,Chen L P. Progress in research on plant graft-
induced genetic variation [ J]. Heredites ( Beijing), 2011, 33
(6):585-590 (in Chinese)

[2] Frankel R. Graft-induced transmission to progeny of cytoplasmic
male sterility in Petunial ]]. Science,1956,124(3224) :684-685

[3] Frankel R. Further evidence on graft induced transmission to
progeny of cytoplasmic male sterility in Petunial J]. Genetics,
1962,47(6) :641

[4] Edwardson ] R, Corbett M K. Asexual transmission of
cytoplasmic male sterility [ J]. Proceedings of the National
Academy of Sciences of the United States of America 1961,
47(3):390

[5] Curtis G J. Graft-transmission of male sterility in sugar beet
(Beta vulgaris 1)[J]. Euphytica,1967,16(3) :419-424

[6] Thompson T E, Axtell J D. Graft-induced transmission of



64

L L I N =

=2 4 2016 4F 45 21 %

L7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

cytoplasmic male sterility in alfalfal J]. Journal of Heredity
1978,69(3) :159-164

Taller J, Hirata Y, Yagishita N, Kita M, Ogata S. Graft-induced
genetic changes and the inheritance of several characteristics in
pepper (Capsicum annuum 1) []]. Theoretical and Applied
Genetics +1998,97(5-6) : 705-713

Zhang D H, Meng Z H, Xiao W M, Wang X C, Sodmer G.
Graft-induced inheritable variation in mungbean and its
application in mungbean breeding[ J]. Acta Botanica Sinica .
2001,44(7) .832-837

Chen H, Wang Y Q. Genetic variation in the graft union of
tomato and eggplant[ J]. American Eurasian Journal Agriculture
and Environmental ,2006,1(1) :37-41

Kudo H, Harada T. A graft-transmissible RNA from tomato
rootstock changes leaf morphology of potato scion [ ] ].
HortScience,2007,42(2) :225-226

E A S S H IR i A R S 0 ] s AR S K CH A T AL
PRRTFE LD BT #iVT R4, 2011

Wang Y. Studies on the molecular mechanism of inheritable
variation induced by grafting chimeras between Brassica
juncea and B oleracea [ D] . Hangzhou: Zhejiang University.,
2011 (in Chinese)

Zhou X M, Liu Y S, Li X J. Confirmation of a purple-leaved
plum graft hybrid[J]. Genetics and Molecular Research ,2013,
12(1):710-713

X TR TR 0 e AR R 1 s ST R 5 S AR AL A 2B
WD 7 & s Rk 4 e . 2013

Zhao Z Y. Preliminary Studies on the Establishment of
Different Plant Graft Systems and the Mechanism of Graft-
induced Variation[ D]. Xinxiang: Henan Institute of Science

and Technology,2013 (in Chinese)
Tzarfati R, Ben-Dor S, Sela I, Goldschmidt E E. Graft-induced

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

changes in microRNA expression in Citrus leaf

petioles[ ] 1. The Open Plant Science Journal ,2013,7:17-23

patterns

Galun E. Study of the inheritance of sex expression in the
cucumber; The interaction of major genes with modifying
genetic and non-genetic factors[ ] ]. Genetica,1962,32(1) ;134-
163

Kubicki B. Investigation of sex determination in cucumber
(Cucumis sativus L)[J]. Genet Pol ,1969,10:5-143

Knopf R R, Trebitsh T. The female-specific Cs-ACS1G gene of
cucumber A case of gene duplication and recombination
between the non-sex-specific 1-aminocyclopropane-1-carboxylate
synthase gene and a branched-chain amino acid transaminase
genel J . Plant and Cell Physiology,2006.,47(9):1217-1228
Tanurdzic M, Banks J A. Sex-determining mechanisms in land
plants[J]. The Plant Cell Online ,2004,16(suppl 1) :S61-S71
Harada T. Grafting and RNA transport via phloem tissue in
horticultural plants[J]. Scientia Horticulturae ,2010,125(4) ;
545-550

Ding B, Itaya A, Woo Y M. Plasmodesmata and cell-to-cell
communication in plants [ J ]. International Review of
Cytology +1999,190:251-316

Saze H, Scheid O M, Paszkowski J. Maintenance of CpG
methylation is essential for epigenetic inheritance during plant
gametogenesis[ J|. Nature genetics s2003,34(1) :65-69

Boyko A, K ovalchuk I. Epigenetic control of plant stress
response [ ] 1. Environmental and Molecular Mutagenesis ,
2008,49(1):61-72

Kim M, Canio W, Kessler S, Sinha N. Developmental changes
due to long-distance movement of a homeobox fusion transcript
in tomato[ ] . Science,2001,293(5528) ; 287-289

Liu Y. Historical

hybridization[ J]. Adwvances in Genetics,2006,56:101-129
WA E A

and modern genetics of plant graft



