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Effect of Different Scions/Rootstocks on Quality of Cucumber Fruits
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Abstract: [Objective] An experiment was conducted to investigate the effect of different scions/rootstocks on the quality of
greenhouse cucumber fruits. [Methed] Scions of three cucumber (Cucumis sativus L.) varieties Jinyou No.1, Shannong No.6 and
Xintaimici were grafted on rootstocks of figleaf gourd (Cucurbita ficifolia) and Sintozwa (Cucurbita maxima x C. moschata) to draw
comparison between cucumber and their fruits. [Results] The water contents had no obvious differentiations. The contents of
soluble sugar, Vc, amino acid, particularly Glu and Asp, and the characteristic cucumber flavor ((ZE)2, 6-nondienal and 2,
6-nonadienol) all decreased. The NR activity was remarkably reduced. With the exception of the increased levels of Fe and Zn in the
cucumber’s own fruits, the contents of nitrate, tannin titrable acid, Ca, Mg, Fe and Zn all distinctly increased in the grafted cucumber.
In terms of producing quality fruits, Sintozwa was more effective than figleaf gourd as rootstock. For cultivation periods, fall
produced higher quality cucumber fruit than those of spring. [Conclusion] The key factor in decreasing the negative impacts of
grafting resides in selecting the appropriate rootstock.
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Table 1 Effect of different scions/rootstocks on the contents of V¢, nitrate, dry matter, soluble sugar, glucose, fructose, sucrose and
NR activity of cucumber fruits
sl PEZCHE RIS E WREREEE TS E REGENE i FHe & RS &
Treatments Ve content Nitrate content NR activity Soluble sugar content ~ Fructose content Glucose content Dry matter content Sucrose content
(mg/100g FW) (ugg" FW) (gg'hFW)  (mgg) (mgg) (mgg) (%) (mgg)
HZ%  Spring
117 6 % Shannong 6 12.73aA 217.16bB 19.96aA 2.71aA 1.61aA 1.41aA 4.4aA 0.23
IR 6 5/ KK 8.43bB 360.85aA 15.43bA 2.61aA 0.83bB 0.96bB 4.7aA -
Shannong 6/Figleaf gourd
B4 Xintaimici 11.8424 247.91bA 18.03aA 251aA 1.702A 0.86 4.4aA -
TR LR 7.96bB 336.212A 17.74bA 2.12bA 0.826B 0.76 5.12A -
Xintaimici/Figleaf gourd
B 145 Jinyou 1 10.522A 267.75cB 17.13aA 2.56aA 2.06aA 0.93aA 4.1aA -
R Rt i) 6.87cB 317.36bB 13.98bA 2342A 1.62cB 0.49¢B 4.00A -
Jinyou 1/ Figleaf gourd
T 9.57bAB 324.302A 17.97aA 24TaA 1.73bA 0.84bA 442A -
Jinyou 1/ Sintozwa
H*Z Fall
B 145 Jinyou 1 16.252A 300.49bA 57.002A 343A 2.29A 1.020A 4.0aA -
R EETES it 8.93cB 329.262A 33.39cB 2.76cB 1.62bA 0.71bA 4.8aA -
Jinyou 1/ Figleaf gourd
R TR 12.27bA 333.232A 37.96bAB 2.98bA 1.88bA 0.91bA 47aA -

Jinyou 1/ Sintozwa

[FIFIAN NG PR IR AL B 2=0.05 /K T2 50 B3, ARG FEEOR B/ 2=0.01 MZREE. TR - RIS RLT W%
The small letters show significantly different at 5% level, and capital letters show significantly different at 1% level in treatments. The same as below. — show
that the content of sucrose is no more than zero
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Table 2  Effect of different scions/rootstocks on the contents of free amino acids, titrable acids, tannin, soluble protein, Ca, Mg, Fe

and Zn in cucumber fruits

s TR A AERSE  RTAE ARG Ca Mg Fe In

Treatments Amino acids content  Titrable acids ~ Tannin content ~ Soluble protein content (mg-g'1 DW) (mgg'DW) (mg/100gDW)  (mg/100g DW)
(mg:g" FW) content (%) (mgg' FW) (mg:g")

#2 Spring

HAL 15 Jinyou 1 1.652A 0.14cB 0.47TbA 42.57aA 1.01bA 231bA 42.70cB 7.39bA

AL 15/ 1.38¢B 0.170bA 0.649A 41.922A 1.26bA 2.35bA 62.70aA 9.752A

Jinyou 1/Figleaf gourd

AL 1 1.51bA 0.2082A 0.610aA 42.452A 1.51aA 2.582A 56.63bA 9.90aA

Jinyou 1/ Sintozwa

1114 6 5 Shannong 6 1.77aA 0.129bA 0.524bA 41.56aA 1.33bA 2.56bA 47.89bB 8.09bA

i 6 5/ KRR 1.44bA 0.141aA 0.571aA 42.28aA 1.46aA 2.64aA 57.40aA 8.39aA

Shannong 6/Figleaf gourd

WA Xintaimici 1.952A 0.166bA 0.538bB 42.34aA L.11bA 2.44bA 54.76aA 8.66aA

TR EAT RN 1.52bA 0.2242A 0.743aA 42.43A 1.41aA 2.60aA 54.22aA 7.77bB

Xintaimici / Figleaf gourd

#Z Fall

#4815 Jinyou 1 1.73 2A 0.082cB 0.124bB 41.81bB 0.58bB 0.55cB 15.94cB 6.08bA

AL 15/ 1.08cB 0.103bAB 0.273aA 46.79aA 0.86aA 0.81aA 29.51aA 6.82aA

Jinyou 1/Figleaf gourd

AL 1 1.29bA 0.1322A 0.2182A 46.682A 0.93aA 0.76bAB  18.93bA 7.27aA

Jinyou 1/ Sintozwa
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Table 3  Effect of different scions/ rootstocks on the contents of amino acid in cucumber fruits (g/100g DW)
IR 7 Spring % Autumn
Aminoacid —gpth 14 b1 % WIS lkes ke BEEM WREM MRS MR b

Jinyou 1 [REFTRE N WA Shannong 6 /S Ff R Xintai /#EFFFK Jinyou 1 AR Btk
Jinyou 1/ Jinyou 1 Shannong 6 mici Xintaimici/ Jinyou 1 Jinyou 1
Figleaf gourd  /Sintozwa [Figleaf gourd Figleaf gourd /Figleaf gourd /Sintozwa

1A% % Asp 1.254aA 1.083cB 1.102bAB 1.118aA 1.069bA 1.374aA 1.098bA 1.327aA 1.178¢B 1.205bAB
JE R Thr 0.536aA 0.502bA 0.515abA 0.477aA 0.477aA 0.545aA 0.473bA 0.614aA 0.532bAB 0.488¢cB
2R Ser 0.603aA 0.561cB 0.571bAB 0.539aA 0.533aA 0.640aA 0.513bB 0.706aA 0.655bA 0.640bA
AEI% Glu 5.947aA 4.225¢B 5.588bAB 6.143aA 5.460bA 5.433aA 5.274aA 4.671aA 3.982¢cB 4.181bAB
HEI% Gly 0.627cB 0.658bAB 0.783aA 0.681aA 0.710bA 0.702aA 0.714aA 0.846aA 0.625bAB 0.652bAB
WEI% Ala 0.654bAB 0.688aA 0.511cB 0.678bA 0.710aA 0.697aA 0.635bA 0.856aA 0.552¢cB 0.683bAB
2R Cys 0.231aA 0.155¢B 0.187bAB 0.174aA 0.182bA 0.090bA 0.151aA 0.155¢B 0.228aA 0.195bAB
5% Val 0.872bAB 0.787¢cB 0.916aA 0.796aA 0.790aA 0.757aA 0.748aA 0.910aA 0.577¢B 0.678bAB
2R Met 0.316aA 0.236bA 0.344aA 0.310aA 0.261bA 0.288aA 0.233bA 0.316bB 0.211cB 0.359aA
SR Tle 0.519aA 0.500bA 0.532aA 0.534aA 0.522aA 0.551aA 0.482bA 0.607aA 0.469¢B 0.510bAB
SR Leu 0.918aA 0.891bA 0.885bA 0.960aA 0.839bA 0.860aA 0.797bA 1.038aA 0.921bA 0.962bA
Ji 2% Tyr 0.377aA 0.304bA 0.378aA 0.426aA 0.395bA 0.277aA 0.272aA 0.385aA 0.283bAB 0.253¢cB
RN Phe 0.674aA 0.590bA 0.683aA 0.627bA 0.675aA 0.620aA 0.607bA 0.662aA 0.638aA 0.590bA
5% Lys 0.358aA 0.220cB 0.316bAB 0.332aA 0.233bA 0.372aA 0.234bA 0.514aA 0.444cB 0.470bAB
1% His 0.177aA 0.174aA 0.187aA 0.156aA 0.161aA 0.179aA 0.144bA 0.218aA 0.190bA 0.200aA
KR Arg 0.429aA 0.364bA 0.347bA 0.413bA 0.478aA 0.479aA 0.284bB 0.569aA 0.473bA 0.534aA
%1 Pro 0.563cB 0.708aA 0.657bAB 0.546aA 0.562bA 0.410aA 0.869bB 0.559¢C 0.922bB 1.266aA
&1l Total 15.055aA 12.646¢cB 14.502bAB 14.91aA 14.057bA 14.284aA 13.528bA 14.953aA 12.88¢cB 13.866bAB
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Table 4 Effect of different rootstocks on flavor contents in grafted cucumber fruits (ug-g”" FW)

At RREFAE L ) AL 15/ R e eV TR
Flavor compounds Flavor character Jinyou 1 Jinyou 1/Figleaf gourd Jinyou 1/Sintozwa
J%/% Pentanal - 4.253bB 1.628¢cC 6.213aA
IECH# Hexanal T H% Green grass like 4.496cB 9.374aA 6.046bAB
2-J%Jfili% 2-pentanenol 2.462aA 1.976bA 1.865bA
2E-CV# (E)- 2-hexenal KA FERF Dutty apple like 20.325bA 21.957aA 20.436bA
2-JRFEWRIR 2-pentyl-furan 0.651aA 0.459bAB 0.349cB
% Nonanal 4.642cB 5.728aA 5.187bAB
2,4-C " Jil# 2,4-hexadienal 3.358aA 3.335aA 2.522bB
2,4-BF —Jfili% 2,4-hepdienal 0.572cB 1.195aA 0.997bAB
LIR-2- 2K LT 0.554bB 0.806aA 0.859aA
Acetic acid-2-ethylhexyl ester
2B-T4%% (E)-2-nonenal F§# Tallowy like 0.230bA 0.289aA 0.282aA
6-T-Jfili% 6-nonenal - 16.382aA 14.337¢B 15.905bAB
PUEWE Linalool 7E 7 Faint scent 0.112aA 0.076¢cB 0.092bA
2E,6Z- T —Jfilis % JRA Cucumber like 32.214aA 27.049¢B 29.001bA
(Z, E)2,6-nonadienal
E-fif1#% (E)-caryophyllene i # Faint scent 0.439aA 0.279¢B 0.320bAB
2B 4-T 5l (E)-2,4-nondienal 0.132aA 0.047bA 0.040bA

[+ — Tetradecanal 0.218aA 0.046¢cB 0.061bAB
2,4-F "4l 2,4-nondienal 2.698bAB 3.166aA 2.197¢B
3E-THlE (E)-3-nonenlol 0.480aA 0.448bAB 0.387cB

=% Tridecanal 1.93bA 2.449aA 1.957bA
2-T-Jfili¥ 2-nonenol - 0.235¢B 0.362aA 0.283bAB
2,6-F 45l 2,6-nonadienol # I\ Cucumber like 2.756aA 2.165bA 2.177bA
3.6-F 4l 3,6-nonadienol 0.190cB 0.318aA 0.285bAB
P& Heptylate axid - 0.143bA 0.168aA 0.205aA
T-#% Nonane acid P77 Orange like 0.513aA 0.409bA 0.414bA

SRR RFFIE RGP 1

3.2 HEFEMBEIEENRELMERMENT
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