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ABSTRACT

The inbred lines of cucumbe€cumis sativus L.) TXzg0, TX301, TXz0zand TXgoe(SUsceptible
to downy mildew) were crossed separately as ferpalents () with TX3q, (resistant to downy
mildew) as male parent {f. Some characters of growth and yield componientslation to resistance
to downy mildew in plant populations of the parerfig F, and backcrosses to both parents were
evaluated.

Results indicated that two pairs of dominant andessive interaction genes controlled
resistance to downy mildew disease. Susceptibilias dominant over resistance and the resistant
dominant gene “R” expressed itself only in the pree of the recessive gene “s”. Leaf area, number o
days from planting to the first male or female feovanthesis, yield/plant, sex ratio and set peaggnt
were found to be inherited quantitatively. The nataf dominance for some components of resistance
to downy mildew disease of cucumber causedPbgudoperonospora cubensis (Berk and Curtis)
Rostovzen ranged from partial dominance to over idante in the different cross. Evaluating
resistance by different criteria showed that, tmead and narrow sense heritability for resistance
ranged from low to above intermediate and highhendifferent crosses.

The leaves of resistant male parent {fX contained higher phenols (free, conjugated and
total phenols) and lower sugars (reducing, nongiduand total sugars) contents than any of the
susceptible female parents (Fo¥ TXz01, TX303 and TXgee). Highly significant positive correlation was
detected between disease resistance and eachf aréega number of days from planting to the first
female flower anthesis and sex ratio. Meanwhilayas negatively correlated with both fruit weight
and yield/plant. Highly significant correlation watso detected between yield/plant and each of leaf
area, number of days from planting to the firstenal female flower anthesis, disease resistange, se
ratio and set percentage.

INTRODUCTION

Cucumber Cucumis sativus L.) is one of the most popular and favorite vefletacrops in
different parts of the world. It is used either fassh fruits or in pickling industry. In Egypt, the
cultivated area during the last few years tendetet decreased as a result of the increase in downy
mildew disease (Abd-El-Hafeet al., 1990). The efficient method for controlling suctsehise is
through using resistant cultivars suitable for #evironmental conditions in Egypt with high fruit
quality. Fletcher (1992) found that the need fonagie resistance would increase with the further
reduction in the limits on pesticide use and ameasing public awareness and importance of pesticid
pollution.

Downy mildew caused biPseudoperonospora cubensis (Berk and Curtis) Rostovzen is one
of the most destructive diseases which causesdmmadile losses in cucurbit crops in many regions of
the world (Palti and Cohen, 1980; Lehman, 1991A&&nd and Wehner, 1991; Tshial., 1992).

Mahajan and Gill (1993) reported that disease gatias negatively correlated with net
weight, growth weight, number of leaves and leak dndex. Path analysis indicated that the direct
effect of growth weight on disease rating was Jgigh in a negative direction. Also, Dhimahal.
(1995) found that the occurrence of downy mildew hapositive and significant correlation with days
to first picking during 1990, as well as with itoogbed values over three years. Neikov and
Alexandrove(1995) reported that yield had a significant pesitcorrelation with fruit number and
weight and significantly negative correlation wjgkercentage infection with downy mildew. The true
leaf area was significantly correlated with lengfhpetioles, internodes on the main stem anddater
branches. In neither case leaf size was correlaiidfruiting potential ( Mizusawat al., 1996), while
yield per plant had strong positive associatiorhwitain vein length, number of secondary branches,
leaf area, fruiting percentage, number of fruits plant, fruit weight and fruit length both at géypic
and phenotypic levels (Saikahal., 1995 ; Paiva ,1997).

The mode of inheritance of downy mildew diseasestasce in cucumber plants was
extensively investigated. Abd-El-Hafex al. (1990) mentioned that resistance to downy mildew in
cucumber plants is controlled by two pairs of damninand recessive interaction genes (13 susceptible



: 3 resistant). Meanwhile, Angelov (1995) foundtttiee inheritance oP. cubensis resistance in lines
5-1-1 and 5-1-2-2 proved to be dominant.

Chemical constituents of cucumber plantg,, total phenols and sugars (reducing, non-
reducing and total) varies between resistance asdeptible plants to downy mildew (Heletl al.,
1978; Jindakt al., 1979; Merghany, 1989 on mellon; Abd El Hafeizal., 1990 ; Fanget al., 1994).
Abd El Hafez et al. (1990) found a negative strongelation between the degree of susceptibility an
total phenols and strong positive correlation betwé¢he degree of infection and soluble and non-
soluble sugars.

The objectives of this research were to study theritance of resistance to downy mildew in
cucumber plants and reveal the nature of resisteeh information is important when designing a
breeding program for developing cultivars thatrsstant to downy mildew.

MATERIALS AND METHODS

This study was conducted at the Experimental FdrtheoFaculty of Agriculture, Moshtohor,
Zagazig University. Seeds of five parental cucumlbes were planted in the field in the summer
season of 1995. The seeds of the five cucumbes limere obtained from the National Germplasm
Resources Laboratory, Beltsville, U.S.A. Four etbrlines,i.e,, TXzoo, TX301, TX303 and TXggs
(susceptible to downy mildew disease) were crossef@male parents {Pwith male (B;) inbred line
TXz02 (resistant to downy mildew diseases) to obtairséeds.

The parental seeds as well as thesdeds of the crosses ¥ X TXzoz TX3z01 X TXagz
TX303 X TXzoz, and Thxgoe X TXzg2 Were produced and stored in the refrigerator adeskbottles
under temperature oft73C°, to the next season.

On April 8", 1996, part of the stored seeds of the pareinies$ land [ hybrids were planted
in the field. The I plants for each cross were divided into two grodpe first group were selfed to
obtain k seeds; while plants of the second one were bas&ed to each parental line to obtain the
seeds of both Band Beé.

On April, 6, 1997, seeds of the parental lingsH; Bc, and Beg were planted in the field. The
field experiment was performed in a randomized detepblock design with three replicates. Each
replicate contained 10 plants from each parented &nd I hybrid, 40 plants from each, lend 20
plants from each backcross. Seeds were plantedherside of the ridges 1.0 m wide and 3.0 m long
with one seed per hill, 30 cm a part.

All cultural practices,.e., irrigation and fertilization were practiced asmomonly followed.
The grown plants were exposed to natural infectith downy mildew without using any fungicides
for disease control, where the prevailing diseagerally occurs.

Disease assessment:

Each individual plant in the populations of, P, Fi, F, Bg and Bg was assessed for downy
mildew disease incidence using the method desctiye@Reuveni, 1983) with some modifications as
follows:

Disease rating Description Disease reaction
0 No symptoms Highly Resistant
1 1-10 scattered small lesions per leaf. Less #%&4 of Resistant
leaf area turned yellowish.

2 11-20 scattered small lesions per leaf. YellowingModerate resistant
covered >25-50% of leaf area.

3 21-40 scattered or coalesced lesions per |eaf. Moderate
Yellowing covered >50% of leaf area. susceptible

4 More than 40 coalesced lesions per leaf. Thectate Susceptible
area turned brown and died. Yellowing covere>75% of
leaf area.

Chemical analysis:

Ten plants were chosen randomly from populatioeaah of theparental inbred lines as well as
their R, at the full bloom stage, for the purpose of chainémalysis. Three healthy leaves were removed
from each individual plant, thoroughly washed wétierilized distilled water, dried between two filte
paper, cut to small pieces, weighted and extrastddethyl alcohol. The resultant extracts weredufee
determination of both phenolic and sugar conteamtsyg per 100 g fresh weight of leaves. The method
described by Snell and Snell (1953) was used fesyésy phenolic contents (free, conjugated and tota
phenols), meanwhile the method of Forsee (1938) wgad for assaying sugar contents (reducing, non-
reduced and total sugars).



All plants in parental, | F, Bc, and B¢ populations were daily observed for determining
earliness of male and female flowering (calculaschumber of days elapsed from sowing time to the
anthesis of the first male or female flower, resipety) number of male and female flowers/plantx Se
ratio (male: female flower ratio) was then calcathtAfter harvesting, the total yield/plant (gm)dan
number of fruits/plant were recorded then the ayemf both fruit weight (gm), fruit length (cm) uit
diameter (cm) as well as fruit set percentage (ramal fruits / total female flowers) were calculhte
At the end, stem length (cm), number of branchastplaverage of leaf area (dnin five leaves/plant
(by weight) and the node-number carrying the firsile or female flowers were also determined.
Relationships between these characters and resgstgainst infection with downy mildew were also
studied.

Data analysis:

Segregation ratios of,Fand backcross populations were tested for goodifefiisto a certain
theoretical ratio with chi-square test accordingthe method described by Strickberger (1976).
Estimates of the mean and its standard error aatiariance for all populations were calculateshgs
the methods described by Briggs and Knowles (1977).

The nature of dominance was determined by calogathe potence ratio (P) using the
following equation given by Smith (1952).

F-M.P
1/2(P, - PR)
Where: i = F;, mean, P= The smaller parent mear, £ The larger parent mean and M.P =
Mid- parent value = %2 (R~ P).

Heritability in the broad sense (BSH) was estimatsithg the following method described by

Allard (1960):

Potenceatio(P) =

VF,1- (VF, + VP, + VP,)
3
VF,

Heritability in the narrow sense (NSH) was estirdatising the following formula described
by Mather and Jinkes (1971):

BSH= x100

_ 2VF, - (VBc, +VBc,
VF,
The minimum number of the gene pairs different@tine two parental lines was estimated
using the following method given by Castle and Wri.921):
D2
N=———
8(VF, - VF,
Where: N = minimum number of gene pairs by which rarental lines differ, D = Mean of
larger parent — Mean of smaller parent,,\#Variance of k population and VF= Variance of I
population.

Phenotypic correlation’s between studied charadtethe F, populations of the crosses were
calculated by the method mentioned by Briggs andvides (1977).

NSH x100

RESULTS AND DISCUTION

Downy mildew disease reaction:

Data presented in Table (1) showed that all plahthe inbred lines used as female parents,
i.e., TX300 TX301, TX303 @aNnd TXoe Were susceptible while those of the male parengJ¥ere resistant
to downy mildew disease. The means of diseaseggfor the above mentioned five inbred lines were
3.53, 2.70, 3.63, 3.53 and 0.00, respectively. Tthesinbred line TX;can be classified as moderately
susceptible if compared with the other tested fentiakes. The Fplants showed susceptible reaction
against downy mildew-infection but they slightlyffdred in disease ratings if compared with its
parental susceptible lines. For example,plants from TXy; X TXap, Cross were more susceptible
(3.06 disease ratings) while those fromsdaXX TX3g, Cross were less susceptible than their parental
susceptible lines T2, and TXggs respectively. These results may indicate the damie of
susceptibility over resistance. The segregatiorthef F, populations was followed to the ratio 13
susceptible: 3, resistant suggested that two phigenes for resistance have differentiated intehe
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parents. When backcrosses were made to the respsteant,i.e. TXzg, (donor), the resultant plants
were segregated according to the ratio 1 resistantoderately resistant : 1 moderately susceptitile
susceptible. However, all plants in the backcrossesgle to the susceptible parent were mostly
susceptible to downy mildew disease. These resuiticate that parents were different in pairs of
epistatic interaction and expressed dominant aceksive interaction.

Susceptibility to downy mildew disease was compjetdominant over resistance while
resistance was a recessive character in the fmases. Segregation in, Followed the ratio of 13
susceptible to 3 resistant. Thus, two pairs of gesfedominant and recessive interaction governed th
inheritance of this character. These genes wetatiegly designated RRss for the resistant paredt a
rrSS for the susceptible parents. The dominant g8heaesponsible for expression of susceptibility
inhibited the action of the dominant gene “R” rasgible for resistance, which is and make it like th
recessive gene “r’. Backcrosses with the resigtarént confirmed this assumption where a ratit of
susceptible: 1 resistant was obtained. Evidenty, pairs of genes may interact, the interactiomdpei
epistastic where two non-allelic resistance gemesrequired to confer resistance, one dominont gene
may be dominant over the other and one recessive ggy be dominant over the other. Each parent
possessed two pairs of genes, one of a homozygmoimant and other in a recessive conditions.

Table 1: Frequency distributions and segregatitordeaf reaction to downy mildew in parents, F,, Bc; and Bg
generations derived from crosses between some derunbred lines.

Total No. of plants in disease reaction Observed
No. of classes No. of plants | Ratio X2505
Generation Plant 0 1 2 3 4 Res.  Susc
TX300 P1 (Susceptiblé 30 - - 3 8 19 - 30 -
TX302 P> (Resistan) 30 30 - - - - 30 - -
F, 30 - - 10 12 8 - 30 -
F, 120 14 12 34 19 41 26 94 3138 0.62
Bcy(FL X Py) 60 - - 25 19 16 - 60 -
Bc, (FL X Py) 60 15 10 10 10 15 - - 1111 3.33¢
TX301 P1 (Susceptiblé 30 - - 17 5 8 - 30 -
TX302 P (Resistanb 30 30 - - - - 30 - -
F, 30 - - 7 14 9 - 30 -
F, 20 15 8 22 30 45 23 97 3:13 0.033
Bcy(F. X Py) 60 - - 19 9 32 - 60 -
Bc, (FL X Py) 60 15 15 8 9 13 - - 1111 6.93
TX303 P, (Susceptlble 30 - - 1 9 20 - 30 -
TX302 P (Resistanb 30 30 - - - - 30 - -
F, 30 - - 14 7 9 - 30 -
F, 120 19 6 44 25 26 25 95 3:13 0.3411
Bey(FL X Py) 60 - - 20 17 23 - 60 -
Bc, (FL X Py) 60 13 14 9 9 15 - - 1111 7.00D
TX306 P1 (Susceptlble 30 - - 3 8 19 - 30 -
TX302 P (Resistanb 30 30 - - - - 30 - -
F, 30 - - 5 12 13 - 30 -
F, 120 14 12 26 25 43 26 94 3:18 0.6f2
Bey(FL X Py) 60 - - 11 20 29 - 60 -
Bep (FL X P2 60 16 13 8 10 13 - - 1111 4.398




For studying downy mildew disease through the fowwsses, the following analysis are
suggested:
Py rnsSs Susceptible
P, RRss Resistant
F RrSs Susceptible

F 1 RRSS
2 RrSS 13 (Susceptible
2 RRSs
4 RrSs
1SS
21rSs
1rrss

1 RRss 3 (Resistant)

2 Rrss
Bc; 1 RrSS Susceptible
1 RrSs Susceptible
1SS Susceptible
1rrSs Susceptible
Bc, 1RRSs Susceptible
1RRss Resistant
1RrSs Moderate susceptible (considered as susceptible)
1Rrss Moderate resistant (considered as resistant)

Many investigators studies the mode of inheritatcelowny mildew disease in cucumber
plants,i.e., Vitchenoko and Meleshkina (1991); Ganal. (1992), Yurinaet al., (1995), and Serquest
al. (1997) and Shetty (1983) on ridgegrourd, as welKas (1996) on melo. Abd El-Hafeet al.
(1990) mentioned that resistance to downy mildeveuoumber plants is controlled by two pairs of
dominant and recessive interaction genes (13 stiskep3 resistant). Meanwhile, Angelov (1995)
found that the inheritance Bf cubensis resistance proved to be dominant in melo.

Inheritance pattern for some tested criteria :
1. Leaf area:

Data in Table (2) showed that the inbred linesgpoXad the lowest leaf area compared with the
other parental lines. The average leaf area waa2783.63; 13.49; 80.40 and 93.01cm2 foradpX
TX301, TX302, TX303 @nd TXgee respectively. The frequency distribution for lea€a in B, P, F, F,
Bc, and Bg populations for all crosses indicated the quatntganheritance pattern for this character.
In this regard, highly significant differences wetetected between the populations of all crosseaf L
area may be one of several factors responsibldisease resistance. The smaller leaf area mayetapp
smaller inoculum of plant pathogen(s) Howeveis ivorth mentioning here that leaf



Table (2): Frequency distributions for leaf arealifierent populations for the crosses between souweimber

inbred lines.
Range of leaf area (@n | Total
No. of | Mean + SE Variance
Population 25 50 75 100 125 Plants

P (TX300 Susceptible - - - 20 10 30 73.22+ 2.91 82.45
P, (TX302 ReSiSta.nD 30 - - - - 30 13.49+ 2.91 2.89
F, 3 26 1 - - 30 36.34+ 2,91 78.50
F, 17 26 71 5 1 120 | 42.87+1.45 443.94
Bcy(FL X Py) 11 35 9 4 1 60 | 43.34+2.05 320.41
Bc, (FL X Py) 22 24 8 5 1 60 | 38.70+ 2.05 270.60
LSD*®on B s 97
Pl (TX301 Susceptible - - - 3 27 30 83.63+ 2.54 59.75
P, (TX302 ReSiSta.nD 30 - - - - 30 13.50+ 2.54 2.89
F, 3 30 7 - - 30 41.54+ 2.54 137.12
F, 7 30 77 5 1 120 | 16.15+1.27 260.82
Bc(FL X Py) 3 30 23 4 - 60 | 47.11+1.80 271.92
Bc, (FL X Py) 19 35 6 - - 60 30.29+ 1.80 167.96
LSD 01 2
P1 (TX303 Susceptiblg - - 7 23 - 30 80.40+ 3.53 32.09
P> (TX302 Resistan) 30 - - - - 30 13.50+ 3.53 2.89
F, - 9 19 2 - 30 56.80+ 3.53 165.38
F, 24 28 56 8 4 120 | 45.60+1.76 592.44
Bey(FL X Py) 10 25 22 3 - 60 | 43.80+ 2.49 371.33
Bc, (FL X Py) 21 29 8 1 1 60 | 34.40+ 2.49 382.59
LSD 0'050.01 1058 13.92
P, (TX 306 Susceptiblg - - - 23 7 30 93.01+ 2.71 66.10
P, (TX30, Resistan) 30 - - - - 30 13.50+ 2.71 2.89
F, 5 21 4 - - 30 36.63+2.71 132.71
F, 12 29 75 3 1 120| 41.23+1.36 497.74
Bcy(FL X Py) 7 26 20 5 2 60 | 49.68+1.92 294.32
Bea (FL X Py) 18 31 11 - - 60 | 34.09+1.92 323.80
LSD 0.050.01 18.42 2425

area could be the final result of some componemtéch may have a direct or indirect effect on
resistance to downy mildew disease.

Results in Table (3) presented that potence raticutated for the leaf arrea in four crosses
indicated that slight partial dominance for fempéatent in the crosses Tg§ X TX3z0z TX3z01 X TX302
and TXgps X TX302. Meanwhile, there were slight partial dominancefémnale partent in the crossgs
X TX302, dominance for the male partent in the crosged X TX3z.. With regard to broad and narrow
sense heritability, all crosses had values abovear® 31%, respectively. These indicated that the
greater portion of phenotypic variance was dueettegic variance and additive variance and smatl par
was due to environmental components. Accordinglieddion for resistance to downy mildew diseases
in cucumber plants would be effective in these fawsses with regard to small leaf area. Concerning
to number of the gene pairs, data in Table (3) slbtihat the minimum number of the gene pairs
differentiating the two parental line for leaf angas from 1 to 5 pairs.

2. Earliness of male flowering:

Data presented in Table (4) indicated that the firale flower anthesis appeared more early
(the lowest number of days from planting to thetfimale flower anthesis) in the resistant inbree li
TXz02 (average 32.73 days) compared with 41.40, 42210 and 42.10 days for Ees TXszo1 TXs03
and TXge respectively. Highly significant differences wefaund between the populations of all
crosses. The frequency distributions for numbedays from planting to the first male flower antisesi
in the R, P, F;, K, Bc, and Bg populations for all crosses suggested that thasaxtter was inherited
quantitatively, because its frequency distribuiiothe K, generation was continuous.

Data in Table (4) showed that there were slightigladominance for the male parent. This is
true in four crosses, except the crosszkXX TXzo, Wwhere there were over dominance to the male
parent. With regard to broad and narrow senseatudity, all crosses had values above 70% and 37%,
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respectively. The minimum number of the gene pdiiiferentiating the two parental line for number of
day from planting to the first male flower anthegias from one to three pairs. These findings agreed
with the results reported by Miller and Quisenbeft$97) on cucumber, and Abd El-Hafeizal.
(1982) on watermelon, who reported that the daydirst flower appeared to be controlled by

relatively few genes.

3- Earliness of female flowering:

Data in Table (5) indicated that the number of diagen planting to the first female flower
anthesis was significantly higher in the male inbfime TXzo, (62.53 days) than the other female
parents,.e. TXzoo (46.13 days), T¥: (45.83 days), T¥s (45.20 days) and T (44.83 days). In all
crosses, frequency distribution for number of dage planting to the first female flower anthesis i
the R, P, F, R, B and Be populations indicated the quantitatively inheritanpattern for this
character. The differences between the populatibali crosses were highly significant.

Table 3: Potance ratio, broad and narrow sense heritaldlitg minimum number of effective gene pairs

estimates for the studied characters in the crdsst@geen some cucumber inbred lines.

X 300 TX 301 TX 303 X 306
Characters Estimates X X X X

TX302 TX302 TX302 TX 302
Potence ratio 0.24 0.20 -0.27 0.42
Leaf area BSH 87.70 74.47 88.73 86.49
NSH 66.87 31.35 72.74 75.81

No. of Genes 1 5 5 2
No. of days from planting Potence ratio -0.97 -0.67 -2.03 -0.25
to the first male flower BSH 71.31 76.17 91.81 87.80
anthesis NSH 37.57 44.81 73.72 66.88

No. of Genes 1 1 3 1
No. of days from planting to Potence ratio -0.43 -0.58 0.15 -0.06
the first female flower BSH 65.30 66.33 62.65 86.45
anthesis NSH 40.83 33.21 34.74 60.51

No. of Genes 3 3 6 2
Potence ratio -2.57 -3.71 -2.02 -3.75
Yield/plant (g) BSH 65.25 70.07 67.95 60.46
NSH 7.06 45.16 47.45 14.12

No. of Genes 3 3 3 3
Potence ratio -0.21 -0.55 -0.86 -0.38
Sex ratio BSH 59.18 38.85 72.23 50.86
NSH 29.29 36.69 30.01 41.37

No. of Genes 2 5 1 2
Potence ratio -10.31 -5.52 -1.16 -1.92
Set percentage BSH 31.66 23.06 24.97 20.70
NSH 27.88 13.55 9.71 10.95

No. of Genes 2 3 2 2




Table 4: Frequency distributions for number of diagsn planting to the first male flower anthesisdifferent
populations for the crosses between some cucumbexd lines.

Range of days No. from planting to | Total
the first male flower anthises No. of | Mean * SE Variance
Population 35 40 45 50 55 Plants

P (TX300 Susceptible - 5 25 - - 30 41.40+ 0.67 3.93
P, (TX302 ReSiSta.nD 30 - - - - 30 32.73+ 0.67 0.88
F 2 14 4 10 - 30 | 41.10+0.67 13.40
F, 9 40 59 11 1 120 | 40.83+0.34 21.16
Bey(Fy X Py) 1 14 23 22 - 60 | 42.78+0.47 16.56
Bec, (F X Py) 2 20 26 11 1 60 | 41.58+ 0.47 17.81
LSD 0.050'01 4.56 6.00

P (TX301 Susceptible - - - 30 - 30 42.17+0.79 2.07
P, (TX302 ReSiSta.nD 30 - - - - 30 32.73+£0.79 0.88
Fy 2 14 9 5 - 30 | 40.60+0.79 16.00
F 4 45 49 20 2 120 | 41.20+0.40 26.51
Bci(F1 X Py) - 13 22 25 - 60 | 43.12+0.56 14.90
Bc, (FL X Py) 22 12 9 14 3 60 | 39.95+0.56 26.24
LSD U.ObO.Ol 5.38 708

P, (TX 303 Susceptiblg - - - 30 - 30 | 42.00+0.66 1.04
P, (TX30, Resistan) 30 - - - - 30 32.73+ 0.66 0.88
Fy - - 1 28 1 30 | 46.77+0.66 3.28
F> 6 41 44 25 4 120 | 41.66+0.33 21.16
Bey(Fy X Py) 4 10 24 22 - 60 | 42.40+0.47 13.62
Bec, (FL X Py) 1 7 15 36 1 60 | 44.37+0.47 13.10
LSD 0.050'01 4.49 501

P, (TX 306 Susceptiblg - - 30 - - 30 | 42.10+0.89 1.74
P, (TX30, Resistan) 30 - - - - 30 | 32.73+0.89 0.88
F, 7 12 6 5 - 30 | 38.61+0.89 22.28
F> 1 38 44 30 7 120 | 42.24+0.44 68.06
Beu(FL X Py) 1 22 14 19 4 60 | 42.40+0.63 45.40
Bc, (FL X Py) 1 24 18 12 5 60 | 42.28+0.63 45.20
LSD 0.050.01 6.04 705




Table 5: Frequency distributions for number of d&ysn planting to the first female flower anthesisdifferent
populations for the crosses between some cucumbexd lines.

Range of days No. from planting to the| Total
first female flower anthises No. ofl Mean + SE Variance
Population 40 45 50 55 60 65 70 Plangts

P1 (T X300 Susceptiblg - 15 11 4 - - - 30 | 46.13+0.64 8.41
P, (TX302 ReSiSta.nD - - - - - 28 2 30 62.53+ 0.64 2.82
F. 1 3 6 19 1 - - 30 | 50.83+0.64 7.84
F, 2 14 40 59 5 - - 120| 50.26+ 0.32 18.32
Bcy(FL X Py) - 6 5 36 13 - - 60 | 52.68+ 0.45 15.76
Bc, (FL X Py) - 1 11 42 6 - - 60 | 52.78+ 0.45 13.40
LSD 0.05 001 435 572

P1 (T X301 Susceptiblg - 11 14 5 - - - 30 | 45.83+0.69 10.76
P, (TX302 ReSiSta.nD - - - - - 28 2 30 62.53% 0.69 2.82
Fi - 3 14 12 1 - - 30 | 49.33+0.69 10.18
F, 9 19 41 47 4 - - 120| 48.73+0.34 23.52
Bei(F1 X Py) - - 25 26 9 - - 60 | 52.03+0.49 19.99
Bc, (FL X Py) - - 3 37 20 - - 60 | 54.18+0.49 19.24
LSD 0.05 001 4.68 6.17

Py (TX 303 Susceptiblg - 19 11 - - - - 30 | 45.20+0.59 5.15
P, (TX30, Resistan) - - - - - 28 2 30 | 62.53+0.59 2.82
F. - 1 1 16 12 - - 30 | 55.20+ 0.59 7.45
F, - 4 35 67 14 - - 120 | 52.03+0.29 13.76
Bcy(FL X Py) - - 8 37 15 - - 60 | 53.80+0.41 10.56
Bc, (FL X Py) - - 13 18 29 - - 60 | 54.68+0.41 12.18
LSD *® 01 > 60

P, (TX 305 Susceptiblg - 14 16 - - - - 30 | 44.83+0.87 2.28
P, (TX30, Resistan) - - - - - 28 2 30 | 62.53+0.87 2.82
F, - - 6 17 7 - - 30 | 53.17+0.87 9.00
F, 12 25 28 47 8 - - 120| 48.88+0.44 34.69
Bei(F1 X Py) 2 2 15 20, 21 - - 60 | 52.92+0.62 26.11
Bc, (FL X Py) 2 17 13 27 1 - - 60 | 48.83+0.62 22.28
LSD 0.05 o1 5.92 779

Data in Table (3) showed that there were slightigladominance for the female parent with
regard to female flower anthesis. This is truedarfcrosses except the cross TX303 X TX302 where
there were slight partial dominance with male pairrcase of female flower anthesis. These results
were in accordance with Doijoje and Sulladma (19@8)yumpkin, Pershiet al. (1988) and Shabana
(1992) on cucumber, who mentioned that values térmue ratio exhibited partial dominance for early
flowering in all crosses studied. With regard todit and narrow sense heritability, all crosses had
values above 62% and 33%, respectively. These dteticthat the greater portion of phenotypic
variance was due to genetic variance and additw@&wnce and small part was due to environmental
components. Accordingly, selection would be effextin these four crosses. These results agree with
those obtained by El-Shawaf and Baker (1981), AlbéHdfez et al. (1982), Rubino and Welhner
(1986), Vijay (1987) and Shabana (1992). The mimmmumber of the gene pairs differentiating in the
two parental lines for number of days from plantioghe first female flower anthesis was from &Bto
pairs. Shabana (1992) who found that the differemeeong parents in flowering time were found to be
controlled by one group of genes in all crossedistl

4. Sex ratio:

Using sex ratio as a measurement for resistandeviay mildew disease, it was found that inbred
line TX302 had the highest sex ratio comparing to the othegral lines (Table 5). The sex ratio was 2.71,
2.53, 10.63, 2.53 and 3.24 for 3% TXz01, TX302 TXz0zaNd TXe respectively. The frequency distribution
for sex ratio in B P, F, K, Bc, and Bg populations for all crosses presented in Tablandrated the
guantitative inheritance pattern for this charact®ignificant differences were detected between the
populations in all crosses in Table (6).

Data in Table (3) showed that there were slighigtatominance for the female parent in sex ratio.
Broad and narrow sense heritability were less 8G% and 31%, respectively. These suggesting teat th
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greater part of phenotypic variance was due toremviental components and non-additive deviations.
Thus, selection would be effective, when applyiogable breeding procedure in most four crosséls wi
regard to thise character. These results agreethdgie obtained by El-Shawaf and Baker (1981), Bbd
Hafez et al. (1982), Rubino and Welhner (1986), Vijay (1987g eéShabana (1992) who found that all
crosses under study had values above 80% and 66f#rrofv and broad sense heritabilites of number of
female flowers per plant, respectively. With regardiumber of the gene pairs, the data in Tablst{8)ved
that the minimum number of the gene pairs difféa¢ing the two parental line for sex ratio was frorto 5
pairs of gene. Such number of group of the gersexrratio is, more or less, agreeable with thasedfavith
male and female flowers. These findings agreed thétresults reported by Shabana (1992) who fdusud t
the differences among parents in number of pistilfeower per plant were found to be controlleddmg
group of genes in all the crosses studied.

Table 6: Frequency distributions for sex ratio iffiedlent populations for the crosses between somceimber inbred

lines.
Total
Range of sex ratio No. of | Mean * SE Variance
Population 5 10 15 20 25 Plants

P, (TX300 Susceptible 27 3 - - - 30 | 2.71+0.53 1.90
P> (TX302 Resistan) 4 14 9 1 2 30 10.63+ 0.53 4.53
= 16 10 4 - - 30 5.85+ 0.53 5.57
F, 40 73 3 - - 120 | 4.49+0.26 9.80
Bcy(Fy X Py) 46 14 - - - 60 | 3.21+0.37 8.31
Bc, (F1 X Py) 43 17 - - - 60 4.09+ 0.37 8.42
LSD 0'050.01 359 4.72

P, (TX 301 Susceptiblg 26 4 - - - 30 2.53+0.50 2.79
P> (TX302 Resistan) 4 14 9 1 2 30 10.63+ 0.50 4.53
Fi 22 6 2 - - 30 4.37+0.50 4.88
F 34 85 1 - - 120 4.22+0.25 6.65
Bcy(Fy X Py) 51 9 - - - 60 | 3.44+0.36 5.24
Bc, (FL X Py) 36 24 - - - 60 | 4.16+0.36 5.62
LSD 0'050.01 34z 450

P (TX303 Susceptible 29 1 - - - 30 2.35+ 0.45 1.08
P, (TX30, Resistan) 4 14 9 1 2 30 | 10.63+0.45 4.53
= 29 1 - - - 30 2.92+ 0.45 1.08
F, 1 92 26 1 - 120 | 3.97+0.22 8.03
Bey(FL X Py) 56 4 - - - 60 3.37£0.32 6.69
B, (FL X Py) 49 11 - - - 60 | 4.06+0.32 6.96
LSD 0.050.01 3.04 4.00

P (TX306 Susceptible 26 4 - - - 30 3.24+ 0.53 2.99
P, (TX30, Resistan) 4 14 9 1 2 30 | 10.63+0.53 4.53
= 16 11 3 - - 30 5.53+ 0.53 2.99
F 20 97 3 - - 120 3.52+ 0.26 7.13
Bcy(Fy X Py) 50 10 - - - 60 | 3.24+0.37 5.31
Bc, (FL X Py) 50 10 - - - 60 | 2.89+0.37 6.00
LSD 0'050.01 358 471
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5. Set percentage:

Data presented in Table (7) indicated that theeidbine TX302 had the lowest set percentage
(43.09%) compared to the other parental lines §obX45.52%), TXo1 (47.62%),TX03 (58.44%), and
TX306 (63.36%)}. Set percentage were found to be ariefft measure for resistant to downy mildew
disease. A highly significant differences were fdlretween the populations of all crosses in Table (
The frequency distribution for set percentage infR, F;, F, Bc; and Bg of all crosses indicated that
this character was inherited quantitatively becatsefrequency distribution in the, lgeneration was
continuous.

There were over dominance for the male parentsrasses for set percentage (Table, 3).
These results were in accordance with Doijoje amth@ma (1988); Pershin et al., (1988) and Shabana
(1992) who found that the value of potence ratididated over dominance of high over low number of
fruits per plant. Broad and narrow sense heritgbdf set percentage were less than 50% and 31%,
respectively. Thus, selection would be non-effeciiv most four crosses with regard to this characte
But, for impraving this trait, selection of parerfts crossing and having relatively high NSkg.,
TXz00 X TX302 SO Selection in segregating generation wouldffeetive. Concerning to number of the
gene pairs, in Table (3) showed that set percentage found to be controlled by from 2 to 3 grodip o
genes in all crosses studied. These findings agwatd the results reported by Shabana (1992) on
number of pistilate flower per plant.

6. Yield/plant:

Total yield/plant of the parental lines presentedable (8) show that the parental line 3§X
had the lowest yield/plant (163.39 g) followed bYs§; (364.75 @), TX%0s(389.83 g), T%00(401.82 g)
and TXg03(430.75 g). There were highly significant differescbetween the populations of all crosses
presented in Table (8). In all crosses, frequenstyibution for yield/plant in the R P, F, F,, B¢, and
Bc, populations indicated the quantitative inheritapattern for this characters (Table 8).

Data presented in Table (3) show that there wees-deminance for the male p(the lowest
yield/plant) in all crosses. With respect to br@adl narrow sense heritability, all crosses hadeslu
above 60% and 7%, respectively. These indicatedttieagreater portion of phenotypic variance was
due to genetic variance and dominance deviatiom$ large part was due to environmental
components. Thus, selection would be effectiverosges having high BSH and NSH with regard to
this character. Concerning to number of gene pdat in Table (3) showed that there were threie pa
of genes controlled the yield/plant.

Chemical analysis:

The healthy leaves of the resistant male inbred TiXso, contained higher phenolic (Free,
conjugate and total phenols) and lower sugar (rediunon-reduced and total sugars) contents than
any of the susceptible female
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Table 7: Frequency distributions for set percentage ineddfit populations for the crosses between
some cucumber inbred lines.

Total
Range of set ratio (%) No. of Variance

Population 200 30 40 50 60 70 80 90100 | Plants| Mean = SE
P, (TX30, Resistan) 6 6 5 7 - 1 4 1 - 30 | 40.39+3.57 563.19
F, - - - 6 6 7 6 3 2 30 | 66.90+ 3.57 243.98
F, - 1 3 15, 15 28 22 19 17 120 75.10+1.79 538.90
Bcy(FL X Py) - 1 - 8 12 10 7 13 9 60| 72.35+ 252 490.46
Bc, (FL X Py) - - 2 10 8 10 14 7 9 60 | 70.42+ 252 437.09
LSD 0.05 001 29.2431.91
P; (TX301 Susceptible 1 2 10 7 5 3 - 1 1 30 | 47.62+3.54 308.00
P, (TX30, Resistan) 6 6 4 7 - 1 4 1 1 30 | 43.09+3.54 563.19
Fy 1 3 - 10 5 2 5 2 2 30 | 57.86+3.54 438.06
F, - 1 4 15 20 20 24 20 16 12Q 71.69+1.77 562.90
Bc,(FL X Py) - - 2 10 12 7 11 8 10 60| 68.86+2.51 489.66
Bc, (FL X Py) - 1 2 10 6 13 12 9 7 60| 69.45+2.51 559.86
LSD ** 401 27 3168
P, (TX303 Susceptiblg - 3 5 3 6 5 4 1 3 30 | 58.44+ 3.52 492.40
P, (TX30, Resistan) 6 6 4 7 - 1 4 1 1 30 | 43.09+3.52 553.19
F - 2 5 3 8 2 5 4 1 30 | 59.71+3.52 410.06
F, - - 4 14 35 20 16 16 15 120 69.71+1.76 646.70
Bcy(FL X Py) - - 2 3 9 7 19 11 9 60 | 74.20+2.49 580.90
Bc, (FL X Py) - - 1 7 4 8 9 14 17 60 | 77.73+2.41 649.69
LSD *® 01 2% 3140
P, (TX306 Susceptiblg - 2 4 5 5 2 6 1 5 30 | 63.36+ 3.60 552.72
P, (TX30, Resistan) 6 6 4 7 - 1 4 1 1 30 | 43.09+ 3.60 553.19
F - - 1 6 5 4 - 7 7 30 | 72.65+ 3.60 457.53
F, - - 1 11 18 19 28 25 19 120 73.90+0.26 657.21
Bcy(F1 X Py) - - 9 7 6 15| 15 8 60 | 74.24+2.54 569.94
Bc, (FL X Py) - 1 2 9 15 5 9 10 9 60| 69.28+2.54 672.49
LSD %% 001 7447 3215

inbred lines,i.e., TXz00, TX301, TX303 @nd TXgs (Table 9). On the other hand, amounts of both
phenolic and sugar contents in leaves ppRnts in all tested crosses were intermediate/drt the
male (resistant) and female (susceptible)

parents. The relatively high sugars content of ejpisiale plants may served as a rich source of food
Pseudoperonospora cubensis resulting in higher level of susceptibility. Incta biochemical defense in
plants might occur through inhibitors present ianplcells and/or defficiency in nutrients esserfoal

the pathogen(s). The present results suggestedd#ianse mechanisms of a chemical nature are
responsible for the resistance to infection withvdp mildew disease caused BPgeudoperonospora
cubensis. These results agree with Hektlal. (1978) on powdery mildew in cucumber, Merghony
(1989) on crosses iGucumis melo and Abd El-Hafezt al. (1990) on downy mildew in cucumber,
they reported that plants of moderately resistamitivars contained higher levels of phenolic
compound than the susceptible one. The relativigly bugars content of susceptible plants may served
as a rich source of food fdPseudoperonospora cubensis resulting in higher level of susceptibility.
These findings corroborate that of Hedall. (1979) on cucumber, Jindel al. (1979) on muskmelon,
Merghany (1989) oCucumis melo, Abd El-Hafezet al. (1990) on cucumber and Faegal. (1994) on
cucumber, they showed that the resistant cultivanstained soluble sugars levels less than the
susceptible cultivars.

Simple correlation:

Highly significant positive correlation coefficientvere found between some measurements of
resistance to downy mildew disease obtained frempldnts of the cross Tag X TX302(Table 10),.e.,
between leaf area or number of days from plantmdhe first female flower anthesis and disease
reaction; fruit weight and yield/plant and betwessx ratio and disease reaction or set percentage.
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Meanwhile, there were highly significant negativarelation between leaf area and fruit weight or
yield/plant; number of days from planting to thesfimale flower anthesis and sex ratio; number of
days from planting to the first female flower argiseand yield/plant and between fruit weight or
yield/plant and disease reaction. There was alguf&iant positive correlation between leaf ared an
number of days from planting to the first femalewfer anthesis or sex ratio. Meanwhile, there was
negative correlation between yield/plant and diseaaction. This means that there was strong pesiti
correlation between disease reaction and leaf @re@amber of days from planting to the first female
flower anthesis and between sex ratio, while nggatorrelation with fruit weight or yield/plant. &h
conclusion was supported by Mahajan and Gill (1998)0 mentioned that disease rating was
negatively correlated with net weight, gross weighimber of leaves and leaf size index.

Data presented in Table (11) showed that there \uigfaly significant positive correlation
between leaf area and number of branches/planisease reaction and between sex ratio, and set
percentage. Meanwhile, there were highly significaegative correlation between leaf area and fruit
weight or
Table 8: Frequency distributions for yield per plant infdient populations for the crosses between

some cucumber inbred lines.

Range of yield per plant (kg) Total
No. of Variance
Population 150 3000 450 600 750 900 105120 | Plants| Mean + SE
0. 0
P, (TX300 Susceptiblg - - 110 8 9 3 - - 30 | 401.82+36.39 | 22413.08
P, (TX30, Resistan) 19 9 2 - - - - - 30 | 163.39+36.39 | 5718.38
Fi - - 6 10, 10, 3 1 - 30 | 588.50+36.39 | 22183.12
F - 3 27 37 21 18 8 6 120| 616.20+ 18.20 | 48259.30
Bey(FL X Py) - 1 5 10 9 17 10 8 60 | 766.89+25.73 | 46659.26
Bc, (Fy X Py) - 9 14 14 13 6 3 1 60 | 542.40+ 25.73 | 46452.81
LSD % 001 247.08325.24
P1 (TX301 Susceptiblg 2 7 15| 5 1 - - - 30 | 364.75+35.46 | 13287.17
P, (TX302 Resistan) 19 9 2 - - - - 30 | 163.39+35.46 | 5718.38
Fi - 2 5 6 6 7 4 - 30 | 637.39+35.46 | 29094.13
F, 11| 26 37, 19 17 6 2 2 120 577.78+17.73 | 53573.73
Becy(FL X Py) - - 11 17| 14 13 2 3 60| 653.51+25.07 | 39069.48
Bc, (FL X Py) - 6 | 18 21 7 5 3 - 60 | 509.05+ 25.07 | 43881.87
LSD%®% 0.01 2075 316.90
P; (TX503 Susceptiblg - 3 17 8 2 - - - 30 | 430.75+25.59 | 11231.76
P, (TX302 Resistan) 19 9 2 - - - - - 30 | 163.39+2559 | 5718.38
Fi - 3 5 12 5 5 - - 30 | 549.34+ 2559 | 11244.48
= 2 10 45 34 20 7 1 1 120/ 501.25+12.80 | 29319.71
Becy(FL X Py) - 1 12, 29 16 2 - - 60 | 530.90+ 18.10 | 28706.53
Bc, (Fy X Py) - 9 32 11 7 1 - - 60 | 435.50+ 18.10 | 16019.97
LSD*® g0 1378 13
P1 (TX306 Susceptiblg - 10 11 8 1 - - - 30 | 389.83+74.56 | 15742.72
P, (TX30, Resistan) 19 9 2 - - - - - 30 | 163.39+74.56 | 5718.38
F. - - 4 6 11 4 2 3 30 | 700.84+ 74.56 | 29852.93
F, 2 3 6 19 25 32 17 16 120 852.06+ 37.28 | 43259.84
Bcy(F1 X Py) - 5 12, 15 21, 6 1 - 60 | 568.90+52.72 | 40132.11
Bc, (FL X P) - 9 8 14 21 7 - 1 60 | 550.43+52.72 | 40279.32
LSD °% 0, 0822 o6 36
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Table 9: Leaf chemical composition i, PP, and k generations drived from crosses
between some cucumber inbred lines as affectedwnyl mildew disease.

Phenols (mg/100 g fresh weight) Sugars (mg/100 g fresh weight)
Conjugate Total Total
Parents Crosses Free Reducing Non-
(Fo) reduce
P1 (TX300) 41.04 27.49 68.52 151.32 49.40 200.71
P1 (TX301) 44.74 20.07 64.81 152.71 40.39 193.0¢
P1 (TX303 60.72 5.75 66.48 154.44 32.76 187.2(
P1 (TX306) 67.63 26.98 94.60 204.53 59.80 264.31
P> (TX302) 104.16 61.28 165.44 87.79 15.67 103.44
TX300X TX302 60.72 36.05 96.78 119.60 30.33 149.9]
TX301 X TX302 73.76 40.65 114.42 115.96 17.85 133.8
TX303 X TX302 78.88 17.38 96.26 119.42 22.36 141.78
TX306 X TX302 82.97 36.43 119.40 106.08 43.33 149.4
L.S.D. at 0.05 27.01 57.59 47.59 47.64 30.21 53.19
0.01 36.72 NS 64.68 64.76 NS 72.29




yield/plant; number of days from planting to thesfimale flower anthesis and sex ratio; humber of
days from planting to the first female flower arsiseand yield/plant and between fruit weight and
disease reaction. Also, there were significant tp@sicorrelation between number of branches/plant
and disease reaction; leaf area and number offdaysplanting to the first female flower anthesigla
between yield/plant and set percentage. Moreoheretwere significant negative correlation between
number of branches/plant and yield/plant and setepgage; number of days from planting to the first
female flower anthesis and fruit weight and betwdisease reaction and set percentage. These results
indicated that disease reaction was had highlifgignt positive correlation with leaf area and Hiig
significant negative correlation with fruit weiglor yield/plant. Moreover, disease reaction was had
significant positive correlation with number of bches/plant and significant negative correlatiothwset
percentage. These results are in agreement wite thb Dhimanet al. (1995) who reported that the
occurrence of downy mildew had a positive and §igant correlation with days to first picking as live
as with its pooled value.

A significant correlation was observed between sofmthe different measurements of resistance
used in evaluating the,Fplants of the cross T X TXszo, (Table 12). Highly significant positive
correlation’s were found between leaf area andadeseeaction and between sex ratio and set pegee@a
the other side, there were highly significant nggatorrelation between leaf area and yield/plaatnber of
days from planting to the first male flower anteesind female flower and between yield/plant andagis
reaction or sex ratio. In addition, there were ifigant positive correlation between leaf area zedse
reaction and sex ratio. From the previous resitltisiay be concluded that disease reaction werelglos
correlated with leaf area or yield/plant and cetel with sex ratio. These results corroborateettuds
Neikov and Alexandrovg1995) reported that yield was significantly caatetl with fruit number and
weight and also (negatively) with percentage iidectvith downy mildew.

The correlation coefficients calculated for measgets of resistance to downy mildew
disease from data of,Fgeneration of cross T X TXasp, (Table 13) were significant. The data
indicated also that there were highly significansifive correlation between leaf area and number of
days from planting to the first female flower argiseor disease reaction ; number of days from
planting to the first female flower anthesis andlemar disease reaction as well as sex ratio; and
between sex ratio and disease reaction or set rgagee On the other hand, there were highly
significant negative correlation between leaf aaad fruit weight or yield/plant; number of daysrfro
planting to the first male flower anthesis and satio and between fruit weight or yield/plant and
disease reaction. Moreover, there were signifiqamsitive correlation between fruit weight and
yield/plant. It can be concluded that disease reaavere positively and highly correlated with leaf
area, number of days from planting to the first derflower anthesis and sex ratio. Meanwhile, there
were negative strong correlation between diseasetiom and fruit weight or yield/plant. These résul
agreed with those reported by Mizusagtaal. (1996) who found that true leaf area was signifiyan
correlated with length of
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Table 10: Correlation coefficients between some mearements of resistance in the Jof the cross between P(TX300 — Susceptible line) and P (TXz, —
Resistant line).

Characters | Leaf area No. of days from Fruit weight Set percentag
planting tothe firstmale ~ Female Yield/plant Disease Sex ratio
flower anthesis
No. of branch/plant 0.046 0.167 -0.021 -0.076 -0.09 0.102 -0.050 0.036
Leaf area 0.088 0.225* -0.339** -0.608** 0.691** A06* 0.027
No. of days from planting to the firgt 0.089 0.070 -0.018 0.099 -0.282** -0.159
male flower anthesis
Female -0.145 -0.298** 0.321** 0.116 0.094
Fruit weight 0.584** -0.385** -0.012 -0.195*
Yield/plant -0.813** -0.177 0.172
Disease 0.266** -0.129
Sec ratio 0.496**

Set percentage

*: Significant at 5% level of significance

**: Sigficant at 1% level of significance

Table 11: Correlation coefficients between some mesarements of resistance in the fof the cross between P(TX30; — Susceptible line) and P(TXz02 —

Resistant line).

Characters | Leaf area No. of days from Fruit weight Set percentag
planting tothe firstmale  Female Yield/plant Disease Sex ratio
flower anthesis
No. of branch/plant 0.272** 0.062 0.049 -0.083 a2 0.193* 0.024 -0.186*
Leaf area 0.026 0.209* -.0522** -0.555** 0590** .a25 -0.098
No. of days from planting to the firpt -0.123 -0.119 -0.130 0.068 -0.294** 0.096
male flower anthesis
Female -0.206* -0.277** 0.119 0.083 0.017
Fruit weight 0.730** -0.606** 0.177 0.051
Yield/plant -0.780** -0.040 0.230*
Disease -0.039 -0.188*
Sec ratio 0.419*

Set percentage

*: Significant at 5% level of significance

**: Sigficant at 1% level of significance



Table 12: Correlation coefficients between some mearements of resistance in the Jof the cross between P(TX393 — Susceptible line) and P (TXsz2 —
Resistant line).

Characters | Leaf area No. of days from Fruit weight Set percentag
planting tothe firstmale ~ Female Yield/plant Disease Sex ratio
flower anthesis

No. of branch/plant 0.037 -0.105 0.037 0.126 -0.037 0.016 -0.017 0.044
Leaf area -0.039 0.079 0.047 -0.783** 0.606** ®19 -0.063
No. of days from planting to the firgt -0.348** -0.051 -0.048 0.123 -0.170 0.148
male flower anthesis
Female 0.007 -0.076 -0.001 0.094 -0.006
Fruit weight -0.035 0.101 0.101 0.134
Yield/plant -0.772** -0.270** 0.048
Disease 0.188* 0.171
Sec ratio 0.257**

Set percentage

*: Significant at 5% level of significance

**: Sigficant at 1% level of significance

Table 13: Correlation coefficients between some mesarements of resistance in the fof the cross between P(TX30s — Susceptible line) and P(TX3z02 —

Resistant line).

Characters | Leaf area No. of days from Fruit weight Set percentag
planting tothe firstmale  Female Yield/plant Disease Sex ratio
flower anthesis
No. of branch/plant 0.068 0.172 0.140 0.001 0.011 .02® -0.118 -0.036
Leaf area 0.121 0.301** -0.533** -0.273** 0.769** 0.153 -0.054
No. of days from planting to the firpt 0.437** -0.137 -0.111 0.152 -0.233** 0.003
male flower anthesis
Female -0.046 -0.138 0.286** 0.330** 0.134
Fruit weight 0.225* -0.550** 0.166 0.033
Yield/plant -0.309** -0.048 0.076
Disease 0.255** 0.078
Sec ratio 0.545*

Set percentage

*: Significant at 5% level of significance **: Sigfitant at 1% level of significance
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Table 14: Multiple correlation coefficients between fruit yield/plantand its studies components in
the F, of the cross between P(TX300 — Susceptible line) and P (TX30, — Resistant
line).

Crosses Involved indepent variables R-Square| Multiple R[ Significance

Leaf area

No. of days from planting to tk
first male flower anthesis

(TX 300 X TX302) No. of days from planting to tk 0.680 0.825 *x
first male flower anthesis
Disease

Sex ratio

Set percentage

Leaf area

No. of days from planting to t
first male flower anthesis

(TX 301 X TX309) No. of days from planting to tf 0.696 0.834 il
first male flower anthesis
Disease

Sex ratio

Set percentage

Leaf area
No. of days from planting to t
first male flower anthesis
(TX303 X TX309) No. of days from planting to tf 0.781 0.884 *k
first male flower anthesis
Disease

Sex ratio

Set percentage

Leaf area
No. of days from planting to th
first male flower anthises
(TX 306 X TX309) No. of days from planting to tf 0.113 0.337
first male flower anthises
Disease

Sex ratio

Set percentage

*

*: Significant at 5% level of significance **jghificant at 1% level of significance

petioles, internodes on the main stem and lateealdhes. In neither case was leaf size correlatéd w
fruiting potential.

The results presented in Table (14) showed higghjificant correlation between yield/plant
and some component characters i.e. leaf area, mushloys from planting to the first male or female
flower anthesis; disease reaction; sex ratio angeeentage. This results were highly significent
the crosses Tt X TXz02, TXz01 X TX3z02 @nd TXgos X TX302, but it was sigin cross Tage X TXz0z
These results are in agreement with Saékial, (1995) and Paiva (1997) who showed that yield/plant
had strong positive association with main vine tepngqwumber of secondary branches; leaf area;
fruiting percentage, number of fruits per plantyiffrweight and fruit length at genotypic and
phenotypic correlations.
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