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ABSTRACT

In this study, the effect of different rootstocks on cucumber survivals %, plant
growth, fruit, yield and quality were studied by comparing grafted plants with non-
grafted ones under plastic house during the winter seasons of Y:«)+/Y+)\ and
Y+¥\/Y )Y, The cucumber (Cucumis sativas L,) c.v Balgis F", was grafted onto 7.+
(C.shantosa), Strong (C.mixita), Gumbo (C.maxima), Bottle gourd (Legenaria
sosiraria), Vegetable sponge (Luffa cylindrica) and pumpkin (C.moschata).

C.V Balgis F' Non-grafted plants were used as control. Grafting significantly affected
survival % , stem length ,stem diameter, internodes length , leaf area, plant fresh and
dry weight.

Control plants had low survival %, short stem length, internodes length and low leaf
area, plant fresh and dry weights in both seasons.

The highest number of flower/node, per plant and fruit setting % values were
obtained from plants grafted onto 1:+) followed by those grafted onto strong. The
highest early yield and total yield per plant as a humber and weight were obtained
from plants grafted onto 1) followed by the grafted onto strong. Grafting cucumber
onto -+ significantly increased fruit weight, length and shape index.

Keywords: cucumber, rootstock, grafting, plant growth, yield, quality.

INTODUCTION

Cucumber is a favorite vegetable in Egypt. It used as a salad and
pickles. It occupied YV4:Y and YA+ feddans in planting under plastic houses
and low tunnels.

Within the last years, cucumber has become the main crop in plastic
houses in Egypt, due to the higher production and monetary returns because
of its short cycle and high economic value in off-season harvest. Cucumber is
a warm season vegetable, while plants sown during the cold months (October
and November) developed very slowly and leaves were chlorotic (Benzoini et
al a),

There are some problems, which may face cucumber production in
plastic houses such as soil borne diseases, insufficient organic matter
content in soil, excessive use of mineral fertilizers and chemicals, soil salinity
and excessive low temperature in winter even under plastic cover. Using
different rootstocks of grafted cucumber can solve some of these problems.

Grafting has many benefits to plants grown in plastic houses, such as
increasing tolerance to low temperature (Liebig, YA¢), tolerance to soil
salinity (Matsubara, Y1A4), and resistance to soil borne diseases (Oda, )44°),

Eguchi and Koutaki (Y3A%) reported that cucumber plants grafted
onto C.ficifolia could be used for widespread cucumber production, as the
grafted plants were more vigorous than the non grafted ones.
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Weng et al. (Y44Y) found that cucumber grafted onto C.ficifolia,
increased leaf area by ¢¢-Y+ % and chlorophyll content by Y,%-1),V 9,
Moreover, El-Aidy et al. (Y447) reported that grafted cucumber onto C.ficifolia
rootstocks increased the net assimilation rate, stem length, number of leaves,
leaf area and plant fresh and dry weights, compared with the non-grafted
plants. They indicated that grafted plants produced high number of female
flowers per plant compared to the non-grafted ones. Abde-Alla(Y+ +Y) studied
the effect of soil polarization, fertilizer sort and grafting on growth and
productivity of cucumber crop he mentioned that grafted plants onto fig leaf
gourd had significantly the highest number of female flowers, followed by
grafted plants onto bottle gourd while the lowest values were obtained from
control (non-grafted cucumber) in both seasons.

Grafting leads to early fruit production. This was stated by many
investigators. Nijs (Y4A+), (Y4AY) and (Y3A¢), Weng et al. (Y32Y) and El-Aidy
etal. (Y347).

In a grafting trial, Tsambanakis (Y%A¢) grafted four cultivars of
cucumber onto C.ficifolia. Data shown that yields of the grafted cultivars
tested (Pepionex 14, Brunex, Titon and Renova) were YY, Y. Y4 and v
kg/mY respectively, and the corresponding yield of the non-grafted plants
were Yo, Y, Ve and W) kg/m'. Also, fruit weight, length and growth were
increased by grafting. Similar results were obtained by (weng et al, Y44y,
Vissor and Nijs, Y4AY, El-Aidy et al, Y431, Abd-Alla,Y+ Y, and Zhang et al,
Y. 9)

In the present study, the influence of grafting on different rootstocks
of cucumber plants growth, fruit yield and quality under plastic houses in
North of Delta area, Egypt.

MATERIAL AND METHODS

An investigation of experiment using cucumber (Cucumis sativus
L.),cv.Balgis hybrid plants, was conducted in a private farm at Talkha,
Dakahlia Governorate, Egypt, under plastic house during the winter seasons
of YV« /Y)Y and YYV/YY to study the effect of different rootstocks on
vegetative growth, flowering, yield and fruit quality of cucumber.

The experiment included Y treatments cucumber, cv. Balgis hybrid
seedling was grafted onto different rootstocks. They could be illustrated as
follows:

Cucumber seedling without grafting (control),Cucumber grafted onto
1++), Cucumber grafted onto strong, Cucumber grafted onto Gumbo,
Cucumber grafted onto bottle gourd , Cucumber grafted onto Pumpkin, and
Cucumber grafted onto vegetable sponge.

The soil was clay loan (¢°7 clay, YY,°% sand, sillt ¢+,Y7, organic
matter Y,¥Z and PH V,%) in the first season while in the second season
(¢V,Viclay, YV sand , €+, silt, organic matter Y,%% and PH Y,A®)

The characters of rootstocks used are presented in Table ()

Table  : Rootstocks characters:-
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Vegetative Resistance
Rootstock Roots growth | Cold | Heat |Fusarum |Verticillum| Pethum | Salinity
T
(C.shantosa) Strong Vigurus +++ | +++ +++ ++ + ++
(Sga?igita) Strong Vigurus +++ | +++ +++ ++ + ++
%‘fmggima) Strong Vigurus +++ | +++ +++ ++ + ++
Vegetable High
Sponge (Luffa| Strong vi ugrus ++ | +++ +++ + + +++
cylindrica) 9
Pumpkin very Vigurus + +++ ++ + Unknown +++
(C.moschata) strong
Bottle Guard
(Lagenoria Strong | Vigurus ++ ++ ++ + Unknown | Unknown
sicoraria)

+++ high resistance, ++ medium resistance, + limited resistance, - un-resistance

Grafting seedlings were transplanted under plastic house on both sides
of ridges on November ). (first season) and November yolh (second
season) the ridges were 1 meters in length and Y meter in width. Plant
spacing was ¢+ cm i.e. plant density was about Y« © plants per square meter.

Tongue approach grafting method was used according to Wittwer and
Homma (Y4V4) and Yamakawa () 4AY).

Data were recorded at ¥+, 1+, 4+ and Yo+ days after transplanting for
survival % while for other characters were recorded at Yo+ days from
transplanting. Samples of © plants were randomly chosen from each
experimental unit to determine the following characters: stem length (cm),
stem diameter(mm), internodes length (cm), leaf area (m'), plant fresh weight
(g), plant dry weight %, number of flower/eye, No of flower/plant, fruit
setting%, average fruit weight, fruit length (cm), fruit diameter (cm) and shape
index.

Data of fruit yield included early and total yield. Early fruit yield was
determined as a number and weight (kg) of fruits per plot. It was determined
on base of yield of the first ¢ pickings. Total fruit yield was determined as
number and weight (kg)/plant and per plot of all pickings.

The experiment included Y treatments which were randomly arranged
using the complete randomized block design with ¥ replications. Data were
tested by analysis of variance (Little and Hills, Y4VY). Duncan's multiple range
test (DMRT) was used for the comparisons among treatments means
(Duncan, Yie9),

RESULT AND DISCUSION

The survival rates of plants grafted onto different rootstocks are
presented in Table (Y). Data show that plants grafted onto 1) (C.shantosa)
and strong (C.maxita) rootstock had, in general, the highest values at the
different growth stages (¥:<1+<%+ and e+ days after transplanting) compared
with the other rootstocks. On the other hand, cucumber plants without
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grafting (control) had the lowest values. The differences were significant at
the both seasons and the different stages. The results there not strange
because all rootstock resistance to main born disease in soil (Lee, Y4A1),

Table Y: Effect of grafting cucumber plants, onto different rootstocks
on survival % of Plants at different stages in Y+«Y+«/Y+«\Y and
Y+1)-Y.\Y seasons.

Survival at | Survival at 1+ | Survival at 4+ | Survival at Ve

Rootstock

Y. days days days days

\SI rncl \SI vnd \SI rncl \SI rncl
Balgis , F) (Cucumis sativus L) |Y),YYc|V.,oVe | VY),YAc [V+,ere | Ve,Vec | T4,40e 14,4ve | 14,4
1+4),F) (C.shantosa) av,ivald, v al av,lea Ad,4Ya [ 4¥,eYa | Ad,e.a av,Y.a Ad,AAa
Strong,F) (C.mixita) AMYY b AR AY,eob AL Ep [ AY, oD | AT,YoDp Ac,Ab [ ALY D
Gumbo,F) (C.maxima) Y4,¥Y b | AY,¥Yc| VY4,¥Yb AY,YVc | Y4,YVb AY,Y.c Y4,V b AY,YAC
Vegetable Sponge (Luffa cylindrica) |Y4,YY b |V, d| Y3,Y'b | Vi,..d | Y3,V Yb | Ve,Add Vi,++b | Yo,Avd
Pumpkin (C.moschata) YA,IVb|Ye,.»d| VYAeYh [VE,Md | YA 8D | VEVYd YA,YYh | V§,7Ad

Bottle Guard(Lagenoria sicoraria) YY, oo [V, ¥Ye| YY,erc | VY, ere | W,MC | VY, eve 14,Y.c Vi,Ave
Means separation within columns and seasons by Dun cem's multiple rang test, P<:,+¢

The growth performance of grafted plants was compared to non-grafted
control plants. The results showed that stem length (cm), stem diameter (cm),
internodes length (cm), leaf area (m'), plant fresh weight (g) and plant dry
weight were significantly inflounced by grafting Tables Y:¢). Stem length of
1++VF) (C.shantosa) at Y1¢,)+ cm and YYY,)Y in first and second season
was significantly higher than other grafted and control plants. The main stem
diameter (mm) and internodes length were also affected by grafting . Control
plants had the shortest main stem diameter (mm) and internodes length (cm)
with Ye,1Y Ye,eY and V,%+, AY1 in both seasons respectively when compared
to the grafted plants.

It is clear the above-mentioned data that plants grafted onto almost
rootstocks in two seasons had higher values for all vegetative growth
parameters compared to control. This may be due to that grafted plants can
absorb more water and nutrients than non-grafted plants (Masuda and Gomi,
Y4A¢£) Also, grafted plants can grow better than non-grafted plants under high
soil salinity (Matsubara, Y4A4) lowest temperature (Nijs et al.)3AY) or soil
borne disease existence (Lee, Y3A1). Many workers studied the beneficial
effect of grafting cucumber onto C.Ficifolia on vegetative growth (Eguchi and
Koutaki., (Y4A1), Kim and Lee, (Y4A9), El-Aidy et al., (4%1), Zhang et al.,
(Y++9), and Lee ,(144¢) studied the effect of different rootstocks on plant
growth of cucumber and melon, Significantly different resulted were obtained
in plants growth depending on various rootstocks.

Flowering characteristics of grafted and non-grafted plants are
presented in Table °, show that, grafted plants onto 1-+) (C.shantosa) had
significantly the highest number of flower per node, number of flowers per
plant and fruit setting %, followed by grafted plants onto Strong (C.maxima)
while the lowest values were obtained from control (non-grafted) in the both
seasons.

The obtained results could be interpreted as the rootstock may surpass
cucumber in size of the root system, than a significant amount of xylem sap
could be translocated by the rootstock, it is known to contain fairly high
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concentration of mineral, organic substances and plant hormones such as
cytokines and gibberellins which many control in number of flowers per node
(Masuda and Gomi, Y4AY and Lee, Y44¢). Similar resulted were reported by
Abde-Alla (Y++Y) studied the effect of grafting plants onto Fig leaf gourd had
significantly the highest number of female flower, followed by grafted onto
Bottle gourd while the lowest values were obtained from control (non-grafted)
in both seasons.

From the other hand, grafting onto different rootstocks increased
vegetative growth parameter at different growth stages (Tables ¥ and ¢) and
that may affect flowering positively.

Table ¥: Effect of grafting cucumber plant, onto different rootstocks on
vegetative growth in Y«Y«/Y«YY and Y+1)-Y. VY seasons.

Stem length Stem diameter Internodes height
Rootstock

(cm) (mm) (cm)

\st Vnd \st Ynd \st Vnd
Balgis , FY (Cucumis sativus
L) YYAa,YYf [Yeo,AYE [Ve,iv e |Ve,e¥d |V,i.c AY b
1) F) (C.shantosa) Yié,) v a [YVYY,\Ya [\V,eva \V,¥Ya |V\Y,YYa VV,v v a
Strong,F) (C.mixita) YNL¥Y b [YiMAY D YY,Yeab [YY.Yva [YY,ivab [V, ab
Gumbo,F (C.maxima) Y1e,0¥ b [YW)V,A1c [VWV,Yb [|\YAYab|):,AYab [V:,++ab
Vegetable Sponge (Lufa
cylindrica) YoV,ouc |YoAY.d [V1,EYC YLAY D [VYe,eva 1,¢Y ab
Pumpkin (C.moschata) Yo.,onc |Yol,ovd |NV,.vd |DLYYe |Ve,er b |%YVab
Bottle Guard(Lagenoria sicoraria) |Y¢A,AY e [YoY, Ve |Vo,iYe [V,Y.c (1,7 bc [A4VD

Means separation within columns and seasons by DMRT test, P<:,+¢

Table ¢ : Effect of grafting cucumber plant, onto different rootstocks on
vegetative growth in Y+Y+/Y«¥Yand Y+ VYN Y

Leaf area Plant fresh weight Plant dry matter
Rootstock Y o
(m) g) (%)
ES ynd I ynd I i
Balgis , FY (Cucumis sativus L) VoV f SVUEf [ Ve, Yef | Ao VEYf VLY e
1++) F) (C.shantosa) +YYY a +YYd a 4),4v a ALAY b 4,0+ a YV, Ava
Strong,F" (C.mixita) X°ob | -Yeb | AMV-Db | A5 bc | 'AYD | V), YD
Gumbo,F (C.maxima) Yo b | ,YVeh | M-IV | ASYY b \V,4Y b Vi€V ¢
Vegetable Sponge (Lufa cylindrica) YA ed | +,V44d | Yd,YYed | Ae,Ye be YL,49¢d V4,0Y ¢
Pumpkin (C.moschata) YA d ide d | YYLYY de AE,AY ¢ Y4,Y. d YAYY d
Bottle Guard(Lagenoria sicoraria) IVee YA e | YY,evf AY,VY d Yo,'Ve YL,V e

Means separation within columns and seasons by DMRT test, P<:,+¢

Fruit yield and quality characteristics of grafted and non-grafted plants
in both seasons are presented in Tables (1, Y) Early yield as a number and
weight and total yield as a number weight per plot (kg) in both seasons were
significantly, affected by grafting onto different rootstocks. The highest values
were obtained from grafted plants onto 1:+) (C.shantosa) followed those
grafted onto Strong (C.maxima). On the other hand, the lowest values were
obtained from control (non-grafted plants).

The increase in early yield and total yield as a number and weight per
plot in both seasons in grafted onto 1:+) (C.shantosa) is mainly due to the
consequent higher vegetative growth (Table ¥ and £), number of flowers per
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eye, per plant and high fruit setting % (Table °). ), Also the increase of net
assimilation rate (NAR) values which was a limiting factor to the vyield
(Watson,)42A). From another hand, root death in cucumber at the onset of
harvesting caused by competition for assimilates between fruits and root
could be prevented by grafting cucumber onto Fig leaf gourd (Viugt,
Y4AT).Similar results were obtained by Lee (Y%A1) when using cucumber
plants grafted onto shantosaNo.) (C.maxima x C.moschata) under low
temperature conditions. Also Abde-Alla (Y+ +Y) reported that grafted cucumber
plants significantly increased total fruit yield per m'" (as weight and number of
fruits quality), Characteristics of grafted and non-grafted plants are presented
in Table Y. Average fruit weight (g) and fruit length (cm) show that grafted
plants onto 1:+) (C.shantosa) had the highest values followed by those
grafted onto Strong (C.maxita) while the lowest values were obtained from
non-grafted plants. The differences were significant in both seasons. Fruit
diameter and shape index were not significantly affected by all different
rootstock in both seasons. The enhancement in average weight and length
with different rootstocks may be due to the differences in the effectiveness of
their root systems, or in the interaction between root and shoot (Nijs, Y4A.
and Zijilstra et al., Y44¢), hence, that may lead to variable ability of mineral
uptake.

Similar results were obtained by El-Aidy et al., (Y%41) and Abde-Alla

(YY)

Table ¢: : Effect of grafting cucumber plants, onto different rootstocks
on flowering and fruit setting% at ‘¢ - days from transplanting in
YorNo/YeNY and Y VV/Y VY season.

No. of . o
Rootstock flower/eye No. of flower/plant| Fruit setting %
y St ynd VST ynd VST ynd
Balgis , F' (Cucumis sativus L) Y.orcC Y.YYb Te,08d 16,vvd ev,avd °V,YYe
1.V ,F) (C.shantosa) e,V a LYY a YY), o g Yol,1v a A v v a 1.,YYa
Strong,F" (C.mixita) °,++ab °,1va V.4,10 3 Vo ,AY b 1é,00 b 10,7V b
Gumbo,F) (C.maxima) £,YYb Y,b V.¥.41b 42,4Y be °AYY C Taeec
Vegetable Sponge (Lufa cylindrica) Y,V c Y,¥Yb 10,8V be Ver,¥Y cd oAYY C °4,YY ¢
Pumpkin (C.moschata) Y.YYc Y,YYb °AYY C 4),0Ad oV,evc | oV,rrcd
Bottle Guard(Lagenoria sicoraria) Y.YYc Y,¥Yb °q,4ed 4y, cd ov,ivd °o,avd

Means separation within columns and seasons by DMRT test, P<:,+¢
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Table 1 : Effect of grafting cucumber plants, onto different rootstocks
on early and total as a number and weight in Y+Y+/Y+3) and
Y+ \\/Y«\Y season.

Early yield Total yield
Rootstock - -
Number/plot Weight/plot (kg) Number/plot Weight/plot (kg)
\Sl rnd ‘S( ‘.na ‘S( rnd ‘S( rnd
Balgis , F) (Cucumis sativus L) | Y3:,3£f | YAY,\Ye | Vo,0.d | Vo,4Yc | o7%,ivd | oW, YYa | §1,0.d | £V,AC
T FY (C,shantosa) YeV,YAe | YYAAda | VAT Ya YA,eAg | YY), YYa | 4AT,Avg | e9e,4Ya °00,YVg
Strong,F) (C.mixita) YAY,Yop | Y4&,d [ YA YYa | YA YYa | 4Y.,..a | AAE,.ap | 00,0 | 00,40
Gumbo,F) (C.maxima) Yev,eod | YU, VAC | YA YYA \V,lva YAY,v«b | YAY,YYC | o¢,¢va [ oY,V vab
Vegetable Sponge (Lufa cylindrica) | YY€,AYe | YoV, \Yp | YV,£Yh | V1,4Fpc | VYo, pc | VoY, YYc | oY,Y«b | o+,AYDC
Pumpkin (C.moschata) YUL,ATC | YY4,YYe | YL,VYYe | YL, Vebe | 149, vbe | TAA, v d | o4, 80c £4,Y.c
Bottle Guard(Lagenoria sicoraria) VY, e of [ V40,7 | V,YYe | V1L,EYe [ 1T, eecd [ 0AY, e | EA4VC | £9,0Y ¢

Means separation within columns and seasons by DMRT test, P<:,+¢

Table vV : Effect of grafting cucumber plants, onto different rootstocks
on fruit characteristics in Y+Y+/Y+YYand Y:YV/Y. VY season.

. . Fruit
Average fruit Fruit length . .
Rootstock ag 9 diameter Shape index
weight (g) (cm) (cm)
\st Ynd \Sl Ynd \Sl ‘.l‘lcl \Sl ‘.l‘lcl
Balgis , F) (Cucumis sativus L) | °£,Yeg | @o,vef Y,d.e \Y,v.e [ ¥,YVa | Y,Y:b | TY,f4cC Y,evc
TV FY (Clshamosa) AV,YYa | AV,e.aq YA\ Yb \1,1Ya Y,AVa | ¥,AYa ¢,MA\a ¢,Ma
Strong,F) (C.mixita) MY | M,esb | Y3,Yva | Ye,Tvab | Y,YYa |Y,iVab| f,0da | £,°°ab
Gumbo,F) (C.maxima) VA, +¥c | YV,\¥c | V§,AVD V§,i%Vbec | Y,Y:a [Y,1Vab| ¢,Yiab | £,Ydab
Vegetable Sponge (Lufa cylindrica) | V¢,o+d | Vé,ovd | VE,Y+bC V§,0¥c | Y,e.a [Y,e-ab] {, Vabe | £,YVabc
Pumpkin (C.moschata) 1Y,¥Ye | 1Y¥,..e [Y,AVbcd | VV.4Ved | Y.EYa |Y,YVab| Y,dVabc | £,47bc
Bottle Guard(Lagenoria sicoraria) co,vof | ov,e.f | \V,é¥ed | VY,¢Yab | Y,¢Ya | Y,YYb | Y,V¥bc | Y,AVbC
Means separation within columns and seasons by DMRT test, P<:,+¢
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