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Introduction

Cucumber (Cucumis sativus L.) is an annual plant in the Cucurbitaceae family, which has 90 genera and 750
species. Iran, with an under-cultivation area of 89,632 hectares and a production rate of 1,804,184 tons of
cucumbers, yield of 201,289 tons per hectare, and it is the third largest cucumber producing country in the world
in terms of production. Use of fruits of these vegetable is different depending on the country and the consumer's
taste and demand, and it is cultivated for fresh consumption as well as processing (pickled vegetables or
cucumbers). The utilization of local genotypes or unmodified native reserves for production has led to very low
yield of cucumbers in some countries of the world. The general objectives of cucumber breeding are resistance to
diseases and pests, fruit quality and yield increase. Considering the history of cultivation of this product in Iran
and due to the large under-cultivation areas of cucumber in the country, little breeding research has been done on
this product and the country's required seeds are supplied annually through imports. Therefore, practical and
applied research on the breeding of cucumber plant seems necessary. The present study was conducted to evaluate
27 cucumber plant lines using factor analysis and cluster analysis as a tool to identify superior genotypes and more
effective traits.

Materials and Methods

This study was carried out in the research greenhouse of Department of Horticultural Sciences, Faculty of
Agricultural Sciences, University of Guilan, with a longitude of 49 degrees and 36 minutes east and latitude 37
degrees and 16 minutes north with a height of 7 meters from the level of the open sea in February 2021. Overall,
35 cucumber inbred lines, available in the Germplasm Bank, University of Guilan, were selected and on completely
randomized design, in three separate rows, and with three replications. A code was assigned to each of the lines in
order to facilitate the naming of lines and easier evaluation. In the winter of 2019, the desired genotypes were first
planted in the seedling tray and kept there until the second true leaves were observed. Then they were transferred
to the greenhouse in the form of a completely randomized design with 27 lines of inbred cucumbers, in three
separate rows with 3 replications and 3 observations. The length of the plant breeding period continued until the
economic fruiting of the plant. During the growing season, various traits were checked and recorded according to
the national guidelines for tests of differentiation, uniformity and stability in cucumber prepared by the Research
Institute of Registration and Certification of Seeds and Seedlings. These traits are the Fruit diameter (mm), Fruit
length (mm), Fruit number, Weight of single fruit (g), Total fruit weight (g), Number of female flowers in 15
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nodes, Number of female flowers per node, Width of the end of the terminal leaf(cm), Length of the end of the
terminal leaf(cm), Number of lateral branches in 15 nodes, Length of 15 internodes (cm).

Results and Discussion

Genetic diversity in plant genotypes is essential for a successful breeding program. Understanding the degree
of variability in plant species is of importance because it provides the basis for selection. The results of variance
analysis show that there is a highly significant variation between the studied lines at the level of 1%. The significant
difference observed between genotypes for all traits indicates the existence of inherent genetic variation among
genotypes.

The evaluation results show that the average fruit weight trait varied from 1371.7 grams (L57) to 157.71 grams
(L35) among the examined lines. Furthermore, genotype L57 (117.56 grams) had the highest statistical position in
terms of single fruit weight. The results of the mean comparison table showed that L34 line had the highest fruit
length values (161.84 mm) and L49 line had the highest fruit diameter values (39.83 mm). Moreover, L55 and L34
lines had the lowest values of fruit length (92.46 mm) and diameter (24.61 mm), respectively. The leaf area variable
varied from 426.52 cm? (L57) to 204.24 cm? (L31) among the studied lines. The results of chlorophyll index traits
investigation and total soluble solids showed that L51 line had the highest values in both traits.

The results of statistical analyses pertaining to genotypic and phenotypic variance, as well as general
heritability, revealed that the trait with the highest heritability, at 99.44%, was fruit weight. With the exception of
five traits-length of 15 primary internodes, leaf surface, length and width of the terminal leaf, and single fruit
weight-whose heritability values were 87.35%, 73.83%, 63.59%, 61.27%, and 26.23%, respectively, the
heritability exceeded 90% for the remaining traits. These findings indicate that most of the traits examined
exhibited high heritability, suggesting they were less influenced by environmental factors. Factor analysis, an
essential multivariate technique, was employed to explore trait relationships and assess the genetic diversity among
genotypes. The results of factor analysis for 27 evaluated cucumber genotypes show that eight factors were
identified. They were 23.52, 12.63, 11.81, 9.95, 8.6, 7.34, 6.27, 4.21 percent. in total explained 88% of the total
diversity of traits in the studied population. In total, they justified 88% diversity of total traits in the studied
population. The results of the cluster analysis placed the studied genotypes in four different groups based on the
mean of traits. To ensure the cut-point in the dendrogram and to determine the actual number of groups, the
discrimination function analysis method was used. The results of discrimination function analysis showed that the
success of cluster analysis in grouping genotypes was 100%. Since the genotypes in each of the clusters have a
greater genetic affinity with the genotypes in the same cluster and, conversely, a greater genetic distance with the
genotypes in different clusters, hybridization can be done among the genotypes in different clusters according to
the value of traits average for each cluster for more productivity of phenomena such as heterosis and transgressive
segregation. On this basis, it seems that it is possible to produce hybrids that are superior to their parents in terms
of various traits by hybridization between the genotypes in the first and second clusters with the genotypes in the
third and fourth clusters.

Conclusion

According to the results obtained from this study, L57 and L54 genotypes had higher values than the rest of
the genotypes in terms of fruit number and total fruit weight. Also, according to the results of cluster analysis, L57
line had higher total mean values in traits of total fruit weight, single fruit weight, diameter of the tail of the fruit,
fruit, kernel diameter, fresh and dry weight of leaves and leaf area. In this study, the genotypes of the second and
third groups in the fruit number trait, and the genotypes of the first and third groups in the fruit weight trait, due
to having the maximum difference, were found suitable for use in crosses in order to create more diversity. In
general, the results of this research showed that there was a suitable diversity among the studied lines in terms of
all measured traits. In addition to the fact that the results obtained from this research can be used in future breeding
programs, the results of multivariate statistical methods also show solutions for the scientific crossing of genotypes
in future research. So that the genotypes placed in different groups in cluster analysis (Group 1: L57, Group 2:
L54, L52, L47, L32, L49, and L27, Group 3: L43 and L35, Group 4: L59, L53, L51, L34, L26, L55, L25, L39,
L31, L30, L33, L28, L29, L36, L24, L44, L22, and L20) and had superior characteristics in terms of different
components, can be crossed together to create recombinant genotypes.
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Olayo (uile
kS ol Mean squares
St ele iy gk lodd sl SIS kITC s kS0P i ool S 3las
5;#;%?0?:; Degree of 0,5 5,590 , Length of theend  Width of the end 0,5 2
freedom Length of 15 Number of lateral of the leaf blade of the leaf blade Number of female
internodes branches in 15 nodes flowers per node
st 26 346.165%* 25.961%* 6.515%* 21.717%* 9.949%*
Treatment
ool s> 162 43.77 2.363 2/372 8.409 0.729
Test Error
Sl paiges s 54 119.76 1274 5.256 12.380 0.70
Sampling Error
Oy o > _
oV (%) 14.40 26.88 11.60 13.58 28.98

Ll oo 2o Y i pdaw ) (655 gime (gonim L

**: Significant at 1% of probability level
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Table 2 continued - The result of ANOVA of genotypic diversity of 27 cucumber lines on some studied traits

Ol o (pSilo
Mean squares
"")‘J‘ﬁ’J @Lw a5 » odbo Jf KT 290 JS 039 dgm0 LKCY) om0 S5 039 dgm0 J,.b dgm0 )Jaé
Source of d"'j 5,510 Total fruit Fruit Single fruit Fruit length Fruit
variations M weight number Weight diameter
Degree of  Number of female
freedom flowers in 15
nodes
o 26 276.81** 497166.89** 42.61** 1540.81** 9048.22** 441.29**
Treatment
u&"u)‘" sl 162 17.429 2735.86 0.241 1945.05 275.99 21.96
Test Error ' ' ' ' ' '
Sbyiges st 54 20.18 193.6 0.182 228 449,53 16.23
Sampling Error
Sl oyl - 18.46 9.66 13.03 3.49 12.68 14.64
CV (%)
il ge o Y Jleis] e j3 (g)ld gime (godimd LS s
**: Significant at 1% probability level
S Y TY 3 addlhao 390 Slo (S (il yly @ 3o0 gl - Jgas aol)
Table 2 continued - The result of ANOVA of some studied traits in 27 cucumber lines
©la o nbe
Mean squares
Ol @l @3lilaa> adsb Coand o e Job o0 3 B e jlab a8 4y jhe jlab Cund
Source of Degree of s Length the fruit Diameter of the Kernel dgue
variations freedom peduncle fruit peduncle diameter -
Length to Kernel diameter to
diameter ratio fruit diameter ratio
ot 26 7.204** 763.13** 9.583** 134.75** 0.079**
Treatment
bl les 162 0.307 20.55 0.657 6.47 0.004
Test Error
Sl iz s 54 0.490 161.09 0.984 8.754 0.004
Sampling Error
Sl opd - 13.88 17.76 18.66 14.08 12.10

CV (%)

Al ge oy YV Jleis] e j3 (g)ld gime (godimd LS s
**: Significant at 1% probability level

O g2 0aee IS 39 Cuto (15Nl idgy (slinl 0,5V0 j0 IS olaws
(L35) £,5 VAY/VY b (L57) p,8 SYVAIY 5l (awy 0 3550 slaoopY
()5 WIBF) LT 595 cogen <5 (g a5 | (yimods 292 i
W (05 YYIBD) L26 g 5 (sl ol cu¥l (sl
Lgsye jlade oy yieS sgue dlisd Caduo 13 00 (55lel oBols 5 oyl
LAY (oY 4 baye dlaad jlade oy s 9 VAA Sl L FY (Y &
L34 Y aed o i (1Kihe duglie Jodo zols e AISF Jlade
SHIsLA9 Y o (0 Jeo VEVAY) 0500 Jobo oo oy 5 YL (gl

L35y (o Juo YA/AY) 000 Jlad yo0lde oy 5 YL

sl 01 035l ¥ g 5D cilisee Gl pSile dulio gl

0,55k VO Job pyihe L35 9 L53 slacpY wlal cpl p
5 (el 8L W) (ol L slass o 5 tn 5 (sl DY)
FEIVY) 8 oloe N0 Jgbo (2565 o its L54 5 L9 il
o Lo ]y (ol 4513 ¥) le L5 olass S g (20l
020 9 Jsb palie YL gl L29 4 L31 sl pY pioen
Job ol cp S S LST 9 L36 lacyY 3 Sy olesl of)
s pSilee o5k sl LA (Y g 2ol gl ()=
Oezed g Jgl 0,5 V0 edle 5 oliw 50,5 o > ool 5
90,5 ;o 30 5ol ke (S Iy L28 5 L59 (slayY
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Table 2 continued- The result of ANOVA of genotypic diversity of 27 cucumber lines on some studied traits

©la o (ile
Mean squares

Ol e NEETIY) P - . - L
Source of Dearee of freedom ol dlge JS S 039 S Suid o9 S ghw o ls
variations g Joloxe Leaf'frhetsh Leaf dry weight Leaf area Judg 18

Total soluble Welg SPAD
solids
s 26 3.340** 22.019%* 0.408** 19168.44%*  91.052**
Treatment
N 162 0.089 1.712 0.014 5014.9 7.506
Test Error
s osess las
S Pneigel e 54 0.113 6.176 0.019 8904.01 452
Sampling Error
el - 8.73 14/52 10.99 22/92 8.81
CV (%)
Al ge o YV Jleis] e j3 (g)ld gime (godimd LS s
**: Significant at 1% level of probability
W Y TV jo addlao 3,90 o (S (6he dnlio —F Joaa
Table 3- The mean comparisons of some studied traits in 27 cucumber lines
FKeY ; Sl 3 5
. <y Jsb it SwJs 5 olass
Vo Sl @ Aol Foj S .
3 IS - Posbe - aass sope J . <
g 0,5 b PPl Length 2kl 5 5,50 bgu0 gm0 90 Job 920 ylad
o2 $vo0 of the i S gm0 . -
i Length of o) end of V\thh gf Number Numfber Total Weight Fruit Fruit
Line 15 Number theen 0 fruit  ofsingle  Fruit length  diameter
internodes ~ Of lateral e of the o female ight fr Et; b (mm) (mm)
: ?cmc; ®  pranches terminal terminal  female  fiowers Wi:_:]g) (;)' number
in 15 ('5:13 (Ieaf) ﬂoggerrs in dlS
cm nodes
nodes node
L21 44,449 5.77¢% 13.30%¢ 23.512 3.11% 19.11% 427.67' 77.11™ 5.55¢" 154,82 33.620¢
L22 52,728 8.22% 13,713 22.70% 4,00 24.33%"  415.78I 969" 4.445 121501 34,150
L24 40.72%9 6.11¢f 13,773 21.27% 1.66K" 20.11M  331.65" 90.44Y 3.66™  148.80*¢  33.63"°
L25 45,79 6.33% 13.31%¢ 20.51%¢ 5.22% 23.83¢ 590.52¢  110.26% 5.33% 120.63%" 34.15P
L26 44.16"9 5.55¢ 13.313 22.53% 2,77 19.00™  529.89%"  72.55" 7.44% 154.86®  33.99"°
L27 50.33*¢ 10.442 12.64%°  20.64% 3.33%h 21.88" 679.88¢ 113.6® 5.88™  123.74%"  34.45
L28 43.27"9 5.22" 12.25 20.56%¢ 1.55!mn 13.44" 447947 95.713% 4.447 154.29% 33.23%¢
L29 43.41°9 4.77% 14,153 23.83% 2,20 20.669%  369.29™  94.85%" 377 162258 32.99%
L30 41,7209 4,33+ 12.33% 19,733 2.33™ 20.00™  431.12¢ 107.9° 3.88"  136.75"9  32.80%¢
L31 41.33"9 6.33% 15.16° 22.60% 00.33° 20.33%  379.58™ 88.66% 433" 155343  34.45>
L32 52.413be 7.44% 13.943 22.90% 3.11% 20.33%% 72416  109.78% 6.55¢ 105.82N 27.22%
L33 45,059 4.6691 14.50% 23.03* 1.44m™ 17.22im  450.697  112.67%  4.00"  146.92%¢  31.26%
L34 37.11% 4559 14,423 22.60% 2.559* 16.444m 527 250 93.2" 577 161.840% 24.619
L35 50.33**¢ 11.5% 12.32%¢ 20.32%¢ 3.22¢ 19,77 157.71° 95.02¢" 1.77° 139.31%9 31.14%f
L36 41.11%9 3.384 11.78° 20.37%¢ 2.44M 15.11'm 375.3™ 101.77° 377 154.89% 27.399
L39 53.86% 8.19% 13.16%¢ 20.443%¢ 3,720 24.19°" 395,711 74.01¢ 5.22M 107.20" 30.26%f
L43 48.68%" 4559 13.30%¢ 22,91 5.77% 37.002 203.27° 101.36f 1.88° 127.88%" 38.20%®
L44 46.11° 6.22¢ 13.518% 20.80%¢ 3.44%9 22.00%9  477.61% 11277 4.33<m 144.80% 29.48°%
L47 51.05*¢ 4.88" 12.16™ 20.47%¢ 4,44 26.44°f 757.02° 97.769 7.88 116.499" 36.023¢
L49 43/27°9 444K 12.60%* 20.56%¢ 2.77% 30.11% 704.61¢ 84.31' 8.22% 127.62¢" 39.83%
L51 52.22%¢ 5.55f 13.27%%¢ 21.05% 3.55%f 21.11% 49534 114.46%° 447 128.91¢" 35.96%¢
L52 53.77%® 4.2 13.46%¢ 20.63%¢ 2.44M 33.88% 766.04° 91.411 8.22% 109.72" 36.473%¢
L53 59.33? 47791 13.443% 21.51%® 2.66" 18.00™  521.67%1  77.64™ 6.77% 149.10%¢  33.88"¢
L54 38.57¢9 3.22' 14078 23.20% 2.88%) 27.55¢¢ 875.86° 116.44% 7.44% 128.79%" 34.76°
L55 39.66%9 8.66° 12.33% 20.03a 1.66*" 29./22%¢  619.34°  115.83%°  544¢ 92.46' 30.84%
L57 53.003° 5.66°" 12.06" 16.86° 3.00°7 25229 1371.7*  117.56° 8.66 139.92*9  36.38%¢
L59 33.239 4,00% 14,338 22.53%» 1.33" 18.33M 554.8% 104.12f 5.22M 152.0%% 33.64%¢

For each trait means with the same letters are not significantly different at 1% of probability level using LSD test.

5105 e glis LSD g0l o ys Y Jlezs| aw ) Cdeo jp )d Syide By )b b1 Sleo
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Table 3 continued - The mean comparisons of some studied traits in 27 cucumber lines

a8 Lo

Jsb G . 039 Sl J5
MY e dsb  smepd ki L, JEAFe P09 g ghe sl
Sgm0 ).‘aﬁ LY . Band ).\aﬁ > S 3 _ = uaé‘.w
oY ) Length of  Diameter of Kernel bl Sy Sy ] Jolowe
; Fruit the fruit the fruit . Kernel Leaf Leaf Jndg 5
Line  |engthto diameter : fresh Leaf Total
°Ng peduncle peduncle diameter to € d area SPAD lubl
diameter (mm) (mm) (mm) fruit weight ry 2 soluble
ratio diameter © weight (cm?) solids
ratio © (Brix®)
L21 4.62%¢ 27.56° 4,83 17.17%9 0.510% 7.71% 1.006%  327.04*¢  30.31%" 3.56%¢
L22 3.853%1 46.072 4.10°f 20.75%® 0.604% 10.95% 1.396%¢  339.66*¢ 32,54 3,683
L24 4.44" 26.29° 4.30°f 18.83" 0.559°9 7.71¢f 0.931%  320.32°¢  30.9° 3.40¢
L25 3.5497 28.61" 4.30° 19.14%¢ 0.558°¢ 7.19% 1.058"  297.45>¢  3285°¢ 359
L26 459" 29.20f 4.37%f 20.70% 0.610° 8.13" 0.986"  327.24%4  28.43N 3.77®
L27 3.6201 25.69% 4,03%f 19,7524 0.576°9 8.59¢ 1.006™  267.12¢%  31.71° 3.41b¢
L28 4,710 33.18%¢ 450 18.67>f 0.565%9 5.60" 0.748' 286.76>¢  33.08™ 3.46%¢
L29 4.90%° 18.94%9 5,045 18.67" 0.56%9 10.55%¢  1.314%4 372,762  30.72¢" 3.26°
L30 4.20%9 40.35%¢ 3.78¢f 18.80°" 0.576°9 7.30%f 1.058" 262.4% 27.06' 3.32%
L31 4.20° 41.75® 4.10% 19.03%¢ 0.548°9 8.28" 0.863" 204.24¢ 32.8™ 3.73%¢
L32 3.88¢" 19.67%9 4.05%f 16.19¢1 0.594¢d 10.55%¢  1.418%  332.91%¢ 3153 3.35%%
L33 4,65 27.13° 4.06% 18/35f 0.588¢df 7.76 0.933 28469  33.75 3.58¢
L34 5.492 25.69%! 4,25 18.70" 0.730° 8.90*¢  0974%  35125%¢  30.91°¢  3.80°
L35 459" 19.85%9 4,745 16.47%9 0.526%9 9.20%* 0.8754  268.78%¢ 26,95 3.7012¢
L36 5.06% 28.27°" 4.07% 15.56 0.502¢ 6.60°f 0.738' 302.93%¢  32.34b¢ 3.46%¢
L39 3.55% 30.09°¢ 3,52 15.59 0.515%9 11.562 1.179%  262.87%  29.86 " 3.77®
L43 3.35M 21.17%9 4,87 19.54%¢ 0.509% 10.85% 1.16° 367.93%¢ 29,320 3.46%¢
L44 4.98%° 29.190 4.04%" 15.079 0.510' 10.132>d  1,008"«  388.002%°  31.17°9 3.31%
L47 3.23N 27.78" 4,845 19.40%¢ 0.538°9 10.38% 14122  317.97% 32,530 3.65%¢
L49 3.21M 24.89% 3.86¢ 22.66° 0.5699 7.69¢ 0.911%  263.63%%  30.37¢" 3./33%
L51 3.59%1 24.06% 4,36 20.15%© 0.561¢9 10791 1.134%  303.01"°  39.84° 3.812
L52 3.000 28.74%1 3.91% 20.342 0.558°9 77470 0.992" 20362 2276 2.93
L53 4.40° 17.21¢9 6.99° 18.800cde 0.554¢9 8.93¢ 1.02¢1 272.45%% 2941 3.85°
L54 3.75" 24.31% 4,55 17.99°9 0.514¢%9 10.36%* 1.29%¢ 336.4*%  30.86°9 3.542¢
L55 3.070 14.98% 4.39°f 18.15%9 0.589¢" 8.912¢ 1.432®®  275.15%%  38.16% 3.66%¢
L57 3.84¢ 24.86%" 5.23™ 20.482© 0.562¢9 10.85% 1.5052 426.522 30.1¢" 3.35¢0
L59 451" 8.29%" 5.98" 20.282© 0.602¢ 10.51%  1.281°%  292.67°¢  26.00%" 3.400¢

W5 I ixe ©glis LSD (yg0l aopn ) Jlain] gaws 53 cdo jb j3 S jidie g gyl glapuSilie

For each trait means with the same letters are not significantly different at 1% of probability level using LSD test.

Jd9 S (adld Clio () gulis D9 e (L31) &y oo
shb cans g 4o L1 Y as ol lis Jelore dels dlge IS5

P38 S adahilyg 9 byl g 15l (aedd
s ooy b dlaly o ool sladdos 5 450 mls
oS @l ool 0ul I T > 1> (coges (50 ycdlyg g (s
Cao & Bl oy AAFY L (o pbcdlyy Jlade iy a5 2l
gaw bl oS Jle V0 Jsbo Cdio gy jrds 9 392 0900 S ()9
S philyg e & 09 ST (g 9 2l 29 25 5 Job (S
Sy 390 203 YEIVY SVIYY SY/0A NYIAY AVIYD o ey b o
ool s sdaline do > Ar 5l i opdbicdlys e Olaw ady
Cpdy &ylg a8 )5 148 laore 30 Cov eSS doncl jD g Ny
Aliabadi et) ),Ken ¢ (o3l Jo buwg L3 olS )3 Slaw YU
LS o (Kalvandi et al., 2016) ;S 5 856l <(al., 2012

dlis (0508 ehls ity L34 4 155 clapyY opricman

Aol )3 .00 ogue (o due YE/FY) slad g (o due AV/FE) Jobo
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O (Si) NSl (o8 g oo ogue 5B & Jsb a9 0950
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5 niden Y51-Y) 03 g s (6o 153 5 L22 (sloy
eSS 139 5 L55 clayY o (sio ko 5142) agso p s
wgse jae Jlad yuiite Hlai 5l N3gr 5l 0gee slad g pd Jobo lie
RUVATY) ﬁalﬁ.o u.;).»w.f dl)b L44 Q,:“Y 9 U.:)JYL dl)b L49 o.;.Y
o505 5 oYl b uiia L36 5 L34 (clapyY (yizren
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Om > Sy g e Mg Sy SUS g 5 0jy glapsie
VoEIYE b (L57) qape yio sl YYEIOY oy 390 slacnY



VPe¥ limn) F o loid PV alor «((53)9liS @luo g pole) SLtl pole aypis Voo P

Cal 0dd (yo)l55 50 (Kiani et al., 2018) 1)Ko 4

S YTV 0 0ud gl Olho gpmds Colyg € Joua
Table 4- Heritability of the measured traits in 27 cucumber lines

ol e SRR Sy gy yly o ol s il lg

: General f : Phenotypic ;
Traits heritability (%) Genotypic variance variance Error variance
o5 oo V0 Jsb 87.35 100.79 115.38 43.77
Length of 15 internodes
0,5 V0 > (osls a3Lls ol
Number of lateral branches in 15 90.89 7.86 8.65 2.36
nodes
bl oy Job
Length of the end of the terminal 63.59 138 2.17 2.37
leaf
skl oy oye
Width of the end of the terminal 61.27 443 7.23 8.40
leaf
0,5y  oole la JS dlus
Number of female flowers per 92.67 3.07 3.31 0.72
node
0,510 ;3 odle JS dluss
Number of female flowers in 15 93.70 86.46 92.27 17.42
nodes
e J§ Oj? 99.44 164810.34 165722.29 2735.86
Total fruit weight
o S 0jy 26.23 134.74 5136 1945.05
Weight of single fruit
ogse s 91.64 351 3.83 0.241
Fruit number
°9“° J9J° 96.94 2924.07 3016.07 275.99
Fruit length
o35 sl 95.02 139.77 147.09 21.96
Fruit diameter
it 95.73 2.29 2.40 0.30
Fruit length to diameter ratio
ol ‘-J9Ja 97.30 247.52 254.37 20.55
Length of the fruit peduncle
, ogge p3 b 93.11 2.96 317 0.65
Diameter of the fruit peduncle
e )Jag 95.19 42.76 44,91 6.47
Kernel diameter
ogse slad & jao jlad o
Kernel diameter to fruit diameter 94.93 0.025 0.02 0.004
ratio
Jsboro 2ol olge JS 97.33 1.08 111 0.08
Total soluble solids
Sy )5059_ 92.22 6.76 7.33 1.71
Leaf fresh weight
Sy S o 96.56 0.13 0.13 0.01
Leaf dry weight
Sy o 73.83 4717.84 6389.48 5014.9
Leaf area
Jdo S el 91.75 27.84 30.35 7,50

SPAD
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0SS S S (g Sy 5 G Slp Sl (0 S
D92 0910 jae slad g ogre slad (dlyy (dite SosS Calps g idg)lS
039 9 S il od poye g Jsb i p)lea Jele s
G Slo ooty Jalo ) 003905 Wl 1) (18 0 e 090 S5
ol 1y i85 o et Jolore dale Dlge JS g 0gen Jlad @ jie jlad
Mass cpiam Jole 13 g o1l 0,55ke VO gl uuis Jole 50 233505
OPeke o S5 (jg s Jole )3 5 0)5 a0y ol sl JS
Jits b Jole da fols 4y 5005 )3 4SSl 4 dagr i 1) 8
sbais Slld p» ape (il cplply ciins duaed & g
55 o gl oMol glaasky 55 pB)) i 5 Clas dilive
WL 58 ohySen 5 593060050 Liwly oyl ,o (Rahimi et al., 2009)
Moradipour ) wals (5,135 1) JS g4 5 ko s A Canogs Jole

Jetal., 2018

Laole a 325

Sl & Cl pre opie Nz SESS S ol 4 4o

oslizl louigss (S5 £95 (5pSeill g i o bl (g
a4 a5l Job b (Abdi & Williams, 2010) sei .
ol oad 11D Joaz 55 008 b)) Hld Gugs3 YV sl b Jole
Jole i dlus caad o i o Jole a4y 4y o5 Jado a5 jobo Lo
YIYE NS QIR0 AVAY AY/SY XY/OY iy & 0 bl
Pl clis JS 55 5l dopd M ggemme 10 g doyd FIVY o F/VY
S sie calps gl Jol Jale 305 4z g5 aalllas 390 Conex
2 bnlplh 29 090 Jobo g 0gue jlad 4 Jobo s clio 4l
28 S8 ogee JSB pll 1) by g Jole cnl 4
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Table 5- The result of factor analysis in the study of 27 cucumber lines

Jole 8,lows abgrpo iyl doyd ob)ly (reed oy Jole (339
Factor number Percentage of variance Cumulative percentage of variance Factor weight
1 23.52 23.52 4.94
2 12.63 36.15 2.65
3 11.81 47.96 247
4 9.95 57.92 2.09
5 8.6 66.52 1.8
6 7.34 73.86 154
7 6.27 80.13 131
8 4.21 885.27 1.07

ly Slio 5:50ke 55 4 4257 L 1) 6559 Glgie solie
A plxl Cilisee (sloades )3 d9r9e Swin o dss o
(Afangideh et al., 2005)
ey 3yg0 i 155 Loog,S canenl 3,8 askdie sy
095 (7 Jgir) 15 355l Slao I pliS j (gl Loy S (1Sike
b cogse 3 jlad w0gee ST ()jg ogme JS (19 lae LI I sl
D 5 Sl SV Sy a5 S SS9 5 (g ogme Sae
38es Gl Gl lgion 095 (ol Cluogad 4 i b nl o
M Glaw Lod 5l pgd 05,5 .85 0500 0,5 () 5l 6gee CutsS 5
S YL Sl ghyls ogue dlass g olnl 0,5 V0 b a3l
0,5 s 40 odlo (sl 5 dlaal Glasyd pow 09,5 g S wNke
Gy Sy ol ol oy 5 2l 0,5 30y edle 5 dlass
wge Job oSy el 0ff Jobo ©lio g (3650ke ke oy it
29,5 3 Jg )l padls g 090 p3 Jobo ogse Jlad & Job s

ogs0 Sl Sl yos 39y 60k p3lie (VL SIS pylex

$ladi ga a3 523
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aS ol i jasds 4358 guls Wb eolitwl awsds mb 450
Gl 0393 doyd Vo v laiuied] (s30009)5 53 (slddsd &) o0 Cuddan
L52 154 sla oy ol pg> 09,5 39 L57 ¥ Jalis Jgl 09,5
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131 139 125 155 126 L34 151 L53 459 cla;pY
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Figure 2- Cluster analysis of the studied genotypes of cucumber using average data
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